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CONFIDENTIAL

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE
Premeeting briefing

Secukinumab for treating ankylosing
spondylitis after inadequate response to nonsteroidal anti-inflammatory drugs or TNF-alpha
inhibitors
This pre-meeting briefing presents:
 the key evidence and views submitted by the company, the consultees and their
nominated clinical experts and patient experts and
 the Evidence Review Group (ERG) report.
It highlights key issues for discussion at the first Appraisal Committee meeting and
should be read with the full supporting documents for this appraisal.
Please note that this document includes information from the ERG before the
company has checked the ERG report for factual inaccuracies.

Key issues for consideration
Clinical effectiveness issues
 The key clinical evidence compared secukinumab with placebo (standard of care)
in 2 international randomised controlled trials (MEASURE 1 [including ***/371
patients from the UK] and MEASURE 2 [including ***/219 patients from the UK]).
In the trials some patients had been previously treated with biologics and others
had not. These were pre-specified subgroups. Patients in the studies were
required to be receiving stable doses of methotrexate, sulfasalazine and folic acid
4 weeks prior to randomisation, and patients who were on stable doses of
corticosteroids and/or NSAIDs, paracetamol or aspirin were allowed to continue
receiving those treatments during the study period. What is the committee’s view
National Institute for Health and Care Excellence
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on the generalisability of studies included in the company’s submission to clinical
practice in England?
 In Measure 1, patients had intravenous loading doses of secukinumab up to 8
weeks (which does not have a license) followed by subcutaneous secukinumab,
while in MEASURE 2 they had only subcutaneous injections of secukinumab. Is it
appropriate for the company to use evidence from MEASURE 1 to estimate the
clinical effectiveness of secukinumab?
 The primary outcome in the clinical trials was a definition of response based on
ASA20 and the response in the base case model was based on BASDAI 50.
However, the 2004 BSR guidelines (and the recent MTA TA 383) in ankylosing
spondylitis define a response to TNF alpha inhibitors as a reduction to BASDAI of
50% of the pre-treatment value or a fall of 2 units or greater in BASDAI score and
a reduction in the spinal pain VAS (in the last 1 week) by 2 cm or greater. What
measures of response are most relevant in clinical practice?
 Is sequential anti-TNF alphas used routinely in the NHS in England for ankylosing
spondylitis for people whose disease has not responded to treatment?
 There are two types of treatment experienced patients; those who are intolerant to
and those who are have an inadequate response to anti-TNF alphas, but the
company’s submission does not seem to include people who have a loss of
response to these agents. How relevant is the efficacy of secukinumab presented
by the company in the biologic-experienced population to patients seen in clinical
practice.
 The company performed 2 network meta-analyses: one for all patients (previously
treated or treatment naive) and another for the treatment naive population alone.
The company compared pooled data from MEASURE 1 and 2 at 16 weeks
(although data were also collected at week 12) with pooled data from comparator
treatments at 12 weeks. Pooling of different time points may favour secukinumab
as the patients who are assessed later will have had more time to respond (and
potentially an extra dose). The ERG preferred a network meta-analysis using only
the 12 week data for all networks. What is the committee’s view on the
approaches taken by the company and the ERG with respect to the timepoint of
assessment used in the network meta-analyses?
National Institute for Health and Care Excellence
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 In the company’s base case network meta-analysis results (using pooled data
from 12 and 16 weeks) secukinumab showed a statistically significant increase in
the probability of achieving a response relative to placebo as measured by
ASAS20, ASAS40 and BASDAI 50. In the ERG’s 12 week sensitivity analysis the
same comparisons are still statistically significant but the magnitude of the
treatment effect is reduced for all three outcomes. A similar reduction in the
effectiveness of secukinumab compared to all other treatments was observed
when the analysis in based on 12 week data from all studies. What is the
committee’s view of the true relative efficacy of secukinumab with placebo and
with TNF alpha inhibitors?


Cost effectiveness issues

 The company used the York model used in NICE technology appraisal 383
without providing a justification for its use. What is the committee’s view on the
appropriateness of using the York model for this appraisal?
 In the modelling of the BASFI and BASDAI progression, the company used
baseline scores conditional on whether a person’s disease responded to the
treatment which resulted in 'responders' having lower baseline BASDAI and
BASFI scores compared with 'non‑responders. This assumption implies that
people with more severe disease do not benefit as much from treatment as
people with less severe disease, because someone with more severe disease
(higher baseline scores) must have larger absolute improvements than someone
with less severe disease to achieve a BASDAI 50 response. In TA383, the
committee concluded that there was no evidence to suggest that people with
severe disease are less likely to have a clinical meaningful benefit than those with
less severe disease. What is the committee’s interpretation of this?
 The company used change-in-baseline ratios specific to secukinumab,
adalimumab and golimumab for BASDAI and BASFI. For all other biologics, the
average proportional change in BASDAI and BASFI from baseline from
secukinumab, adalimumab and golimumab were used in the absence of data for
those comparators. What is the committee’s interpretation of this?
 The choice of the MTC has a large impact on the response rates. The company
base case used a mixed treatment comparison which had different time points for
National Institute for Health and Care Excellence
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response assessment and the ERG’s used the same time point (12 weeks). What
is the committee’ view of the most appropriate timepoint to use for the mixed
treatment comparison?
 The ERG preferred to use the same withdrawal rate for all treatments as per York
model, rather than treatment specific withdrawal rates, does the committee have a
view on this?
 The ERG exploratory base case for the biologic naïve population used change
from baseline estimates from MEASURE 1 and 2 using 12 week data and
withdrawal rates from York model). What is the committee’s view on the results of
this analysis?
 The ERG exploratory base case for the biologic experienced population used
week 12 response data from MEASURE 1 and 2 and withdrawal rates from York
model. What is the committee’s view on the results of this analysis?
 Regression models (utility mapping model derived from MEASURE 1 and
MEASURE 2 trials as the base case) and other published models in the literature
were used to translate BASFI/ BASDAI to cost/QALY estimates. The ERG was
not provided with the details of the utility mapping model and the model selection
procedure were not provided by the company despite the request from the ERG.
Is this a concern for the committee?
 The ERG base case leads to substantially different results than the company base
case, but does not increase ICER for secukinumab compared with any of its
comparators beyond what is usually considered cost-effective. Considering the
economic modelling for secukinumab using the company’s and the ERG’s base
case analysis and numerous deterministic sensitivity analyses and probabilistic
analyses, what is the committee’s view on the cost effectiveness of secukinumab
for ankylosing spondylitis?

1

Remit and decision problems

1.1

The remit from the Department of Health for this appraisal was: to
appraise the clinical and cost effectiveness of secukinumab within its
marketing authorisation for treatment of active ankylosing spondylitis in
adults who have responded inadequately to conventional therapy.

National Institute for Health and Care Excellence
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Table 1 Decision problem
Final scope issued by
NICE

Decision problem addressed in the
submission

Comments from the company Comments from the ERG

Pop.

Adults with active
ankylosing spondylitis for
whom non-steroidal antiinflammatory drugs or
TNF-alpha inhibitors
have been inadequately
effective or not tolerated.

This submission considers the
population of adult patients with
active AS for whom conventional
care has not been effective (biologic
naïve population) or for whom
conventional care and TNF-alpha
inhibitors have not been effective or
who had been intolerant to at least
one administration of anti TNF alpha
(biologic inadequate responder
population)

NA

The ERG has 3 concerns:
 the way disease severity
is handled
 the lack of distinction
between non-response
and intolerance (there is
no consideration as to
whether these 2 groups
are clinically different or
whether they might
respond differently)
 a possible mismatch
between the company’s
summary of the decision
problem and the
eligibility criteria for title
and abstract screening
for generation of
evidence

Int.

Secukinumab

Com.

TNF-alpha inhibitors

Biologic naïve population: TNFalpha inhibitors

There are no formal
guidelines on sequencing of
biologics (i.e. administering a
second biologic following

Appropriate and inclusive of
infliximab

For people whose
National Institute for Health and Care Excellence
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Out.

disease has responded
inadequately to, or who
are intolerant to TNFalpha inhibitors:
Established clinical
management without
secukinumab

Biologic experienced population:
 Conventional care (base
case): i.e. having
discontinued their first
biologic, patients move to
conventional care
 TNF-alpha inhibitors and
conventional care
(exploratory analysis): i.e.
having discontinued their first
biologic, patients can move
to either conventional care or
a TNF-alpha inhibitor

discontinuation of an initial
biologic therapy), and there is
a lack of robust clinical data
to support use of the TNFalpha inhibitors in the biologic
experienced population, as
acknowledged by the
Assessment Group as part of
the NICE MTA in AS and
supported by the systematic
literature review in Section
Error! Reference source
not found.. Therefore, for the
biologic experienced
population conventional care
is considered to represent
established clinical
management. Comparison to
biologics in this population is
included as an exploratory
analysis.







 Disease activity (ASAS20;
ASAS40; BASDAI 50; BASDAI
change from baseline; ASAS 5/6;
ASAS partial remission; ASDASCRP [major improvement];
hsCRP change from baseline;
patient’s global assessment of
disease activity)
 Functional capacity (BASFI
change from baseline; BASMI

NA

Disease activity
Functional capacity
Disease progression
Pain
Peripheral symptoms
(including enthesitis,
peripheral arthritis
and dactylitis)
 Symptoms of extra-

National Institute for Health and Care Excellence
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articular
manifestations
(including uveitis,
inflammatory bowel
disease and
psoriasis)
 Adverse effects of
treatment
Health-related quality of
life.

linear change from baseline)
 Disease progression (mSASSS;
MRI outcomes)
 Pain (as captured by ASAS and
BASDAI criteria)
 Peripheral symptoms (including
enthesitis, peripheral arthritis and
dactylitis) (MASES)
 Symptoms of extra-articular
manifestations including uveitis,
inflammatory bowel disease and
psoriasis (captured under safety
reporting)
 Adverse effects of treatment
 Health-related quality of life
(ASQoL, EQ-5D, SF-36 PCS and
MCS, FACIT-Fatigue)
Impairment in work and activities
(WPAI-GH)

National Institute for Health and Care Excellence
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2

The technology and the treatment pathway

2.1

Secukinumab (Cosentyx, Novartis) is a human monoclonal antibody which
specifically inhibits the interleukin 17A (IL-17A) receptor. Secukinumab is
administered by subcutaneous injection.

2.2

Secukinumab has a marketing authorisation in the UK for ‘treating active
psoriatic arthritis in adult patients when the response to previous diseasemodifying anti-rheumatic drug (DMARD) therapy has been inadequate’.
IL-17A has been implicated in processes that occur in the early phases of
spondyloarthritic diseases, including tissue inflammation and enthesitis. It
has a UK marketing authorisation for treating active ankylosing spondylitis
in adults who have responded inadequately to conventional therapy.

National Institute for Health and Care Excellence

8 of 38

Premeeting briefing – secukinumab for treating ankylosing spondylitis after inadequate response to
non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors
Issue date: June 2016

CONFIDENTIAL

Table 2 Technologies
Mechanism
Nonproprietary
name
Proprietary
name

interleukin 17A receptor inhibitor
Secukinumab

Adalimumab

Certolizumab
pegol

Cosentyx

Humira

Cimzia

Enbrel

Simponi

Company

Novartis

AbbVie

UCB

Pfizer

Merck Sharp &
Dohme

Dose

150mg every week for 5
doses(induction) then 150mg every
month (maintenance), review
treatment if no response within 16
weeks of initial dose

40 mg every
other week

400 mg at weeks
0, 2 and 4
(induction) then
200 mg every 2
weeks or 400 mg
every 4 weeks
(maintenance)

25 mg twice
weekly or
50 mg once
weekly

50 mg once a
month (may be
increased to
100 mg once a
month in
patients with a
body weight
greater than
100 kg)

National Institute for Health and Care Excellence

anti TNF-alpha
Etanercept
Golimumab

Infliximab
(biosimilars)
Remicade
(Inflectra and
Remsima)
Merck Sharp &
Dohme (Hospira
and Celltrion
Healthcare)
5 mg/kg infusion
doses at weeks
0, 2 and 6
(induction), then
every 6–8
weeks
(maintenance)
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Mechanism
Nonproprietary
name
Acquisition
cost (BNF
online
accessed
May 2016
unless
otherwise
stated)

interleukin 17A receptor inhibitor
Secukinumab

£609.39
(***********************************]) for
a 150 mg pre-filled pen or syringe.
(MIMS online accessed May 2016)

Adalimumab

Certolizumab
pegol

£352.14 for a
40 mg
pre-filled pen
or pre-filled
syringe, or a
40 mg/0.8-mL
vial

£357.50 for a
200 mg pre-filled
syringe

anti TNF-alpha
Etanercept
Golimumab

£89.38 for a
25 mg prefilled syringe
or a 25 mg
vial; £178.75
for a 50 mg
pre-filled pen
or pre-filled
syringe

£762.97 for a
50 mg
pre-filled pen
or pre-filled
syringe;
£1525.94 for a
100 mg prefilled pen

Infliximab
(biosimilars)
Remicade:
£419.62 for a
100 mg vial
Remsima:
£377.66 for a
100 mg vial
Inflectra,
£377.66 for a
100 mg vial

National Institute for Health and Care Excellence
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Background
2.3

Ankylosing spondylitis (AS) is an inflammatory disease of unknown cause.
It is one of a group of clinically heterogeneous inflammatory
rheumatologic diseases known as spondyloarthritis. Spondyloarthritis can
be categorised as having predominantly axial (sacroiliac joints or spine) or
peripheral involvement. In people with axial spondyloarthritis, the
predominant symptom is back pain, with inflammation of the sacroiliac
joints (sacroiliitis), the spine or both. The onset of symptoms typically
occurs in the third decade of life. Damage is progressive and irreversible
and there is increased risk of spinal fracture later in life. There may also
be peripheral joint involvement or extra-articular manifestations such as
uveitis, inflammatory bowel disease and psoriasis.

2.4

If definite radiographic sacroiliitis (abnormalities seen in plain x-rays of the
sacroiliac joints, such as erosions, sclerosis, and partial or total fusion of
the spine) is present, the disease is classified as ankylosing spondylitis.
The prevalence is thought to range from 0.05% to 0.23% and it is about 3
times more common in men than in women.

2.5

Not everyone with symptoms of axial spondyloarthritis will have x-ray
evidence of the disease (although sacroiliitis or inflammation of the spine
may be visible on MRI). This is referred to as axial spondyloarthritis
without radiographic evidence of ankylosing spondylitis. Limited
epidemiological data are available for axial spondyloarthritis without
radiographic evidence of ankylosing spondylitis, but it affects
approximately equal numbers of men and women.

2.6

Conventional therapy for axial spondyloarthritis includes acute
anti-inflammatory treatment with non-steroidal anti-inflammatory drugs
(NSAIDs) and physiotherapy. Tumour necrosis factor-alpha (TNF-alpha)
inhibitors (adalimumab, certolizumab pegol, etanercept, golimumab and
infliximab) are typically used when the disease has not responded

National Institute for Health and Care Excellence
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adequately to conventional therapy. NICE technology appraisal 383
recommends adalimumab, certolizumab pegol, etanercept, golimumab
and infliximab as options for treating severe active ankylosing spondylitis
in adults whose disease has responded inadequately to, or cannot
tolerate, non-steroidal anti-inflammatory drugs. Infliximab is
recommended only if treatment is started with the least expensive
infliximab product.
2.7

Three key disease components are assessed in clinical trials of
ankylosing spondylitis and axial spondyloarthritis without radiographic
evidence of ankylosing spondylitis: disease activity, physical function and
structural damage. A number of assessment tools have been developed
to measure these (presented in Table 10, Appendix B). For example, the
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) is the most
commonly used instrument to measure inflammatory activity. Physical
function is widely assessed through the use of the Bath Ankylosing
Spondylitis Functional Index (BASFI). Structural damage and disease
progression are primarily evaluated using radiography, captured on the
modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS).

2.8

The Assessment of SpondyloArthritis international Society (ASAS) has
developed a set of response criteria (presented in Table 11, Appendix B),
which relate to improvement across a set of 4 domains. An ASAS 20
response (a common primary efficacy outcome in clinical trials) is defined
as an improvement of greater than 20% and an absolute change of 1 or
more points in at least 3 of the 4 domains. Other definitions of ASAS
response (ASAS 40, 50 and 70, based on improvements of 40%, 50%
and 70%, respectively) and an improvement of 50% or more in BASDAI
score (BASDAI 50) are also used to measure outcomes in clinical studies.

3

Comments from consultees

3.1

Anti-TNF alpha therapies are the standard treatment for people with
severe AS; in people with mild to moderate AS, symptoms can often be

National Institute for Health and Care Excellence
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managed effectively with a combination of anti-inflammatory medications
and physiotherapy. Research conducted by one consultee indicates that
anti-TNF alpha therapies have made a difference to the lives of people
with AS who are taking them. However, some patients prefer technologies
that are not injections and some are concerned about the potential longterm side effects (possible immunosuppression, infections and allergic
reactions) of this treatment.
3.2

At present if the AS does not have an adequate response to an anti TNF
alpha use of a second or third one is at the discretion of the Clinical
Commissioning Group, if allowed there is evidence that there is loss of
effect of 10% for each further attempt. Patients and clinicians believe it is
important to have an alternative to anti TNF alpha inhibitors that can
provide a similar benefit and consider secukinumab to offer an alternative
to the current, limited options to people with AS. Monthly injection (after
the loading dose) would very convenient for many patients and the needle
and self-injection pen versions available which allow patient choice.
Secukinumab would be used in place of existing technologies in
secondary care and managed within specialist teams, and therefore have
no impact on current services are anticipated.

3.3

One consultee stated that for many people with AS the burden of living
with AS is invisible. Sleep disturbance, back pain and stiffness fatigue and
depression are some of the main symptoms of AS. The spectrum of
severity means that although many people with AS live active and
rewarding lives, others experience progressive spinal pain, immobility and
functional impairment.

3.4

Another consultee considered that because the average age of diagnosis
is 24, a prime time for establishing a career, work disability can be a major
problem with more than 50% of people who are affected suffering work
instability. In addition, one-third of people with AS give up work before
normal retirement age and another 15% reduce or change their work

National Institute for Health and Care Excellence
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because of axial spondyloarthritis. The work capacity of people with AS in
the middle decades of life is similar to that of people with rheumatoid
arthritis. Being unable to work has important consequences for the
individual and his/her family through both loss of earnings and the loss of
self-esteem that a career and income provide.
3.5

People with AS want their symptoms to be improved by treatments that
prevent further spinal and joint damage associated with AS. They value
treatments which reduce pain and stiffness which improve quality of life
including an improved family life, social life and an increased ability to be
economically active.

4

Clinical-effectiveness evidence

Overview of the clinical trials
4.1

The company's systematic review of clinical effectiveness identified
2 relevant randomised controlled trials (RCTs) for secukinumab:
MEASURE 2 and MEASURE 1. In the placebo arms of both trials
concomitant medications such as NSAIDs and physical therapy were
permitted which the company considered to represent a proxy for UK
conventional care.
 MEASURE 2 (n=219) was a multicentre, international (*** UK patients),
double-blind RCT that compared secukinumab 75 mg, secukinumab
150 mg and placebo in the treatment of ankylosing spondylitis in adults
with an inadequate response to conventional care. The study included
adults with moderate to severe AS according to the Modified New York
criteria with prior documented radiological evidence and a previous
history of active AS despite current or previous treatment with NSAIDs,
DMARDs, and TNF-alpha inhibitor therapy (39% of patients in the
study had disease which inadequately responded to TNF-alpha
inhibitor therapy). Patients received secukinumab 75 mg plus
(unlicensed dose) placebo 150 mg, secukinumab 150 mg (licensed

National Institute for Health and Care Excellence
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dose) plus placebo 75 mg, or 150 mg placebo and 75 mg placebo
subcutaneously weekly for 5 doses followed by the same dosing every
4 weeks. Patients in the placebo alone group who had an inadequate
response were re-randomised at week 16 to either 75 mg or 150 mg of
secukinumab every 4 weeks.
 MEASURE 1 (n=371) was a multicentre, international (*** UK patients),
double-blind RCT that compared secukinumab 75 mg, secukinumab
150 mg and placebo in the treatment of ankylosing spondylitis in adults
with an inadequate response to conventional care. The study included
adults with moderate to severe AS according to the Modified New York
criteria with prior documented radiological evidence and a previous
history of active AS despite current or previous treatment with NSAIDs,
DMARDs, and TNF-alpha inhibitor therapy (27% of patients in the
study had disease which inadequately responded to TNF-alpha
inhibitor therapy). Patients received secukinumab 75 mg plus placebo
150 mg, secukinumab 150 mg plus placebo 75 mg, or 150 mg placebo
and 75 mg placebo intravenously every 2 weeks for 3 doses followed
by the same dosing every 4 weeks. Patients whose disease did not
respond to treatment in the placebo alone group were re-randomised at
week 16 to either 75 mg or 150 mg of secukinumab every 4 weeks.
Patients whose disease did respond to placebo were re-randomised at
week 24.
 The primary outcome measure for both studies was the proportion of
patients achieving ASAS20 response at week 16. Secondary outcomes
included the proportion of patients achieving ASAS40 response at
week 16, the proportion of patients achieving ASAS 5/6 response
criteria at week 16, BASDAI change from baseline at week 16, SF-36
PCS change from baseline at week 16, ASQoL change from baseline
at week 16, and the proportion of patients achieving ASAS partial
remission criteria at week 16.

National Institute for Health and Care Excellence
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 A pre-specified subgroup analysis was performed to explore any
differences in outcomes between TNF-alpha inhibitor-IR patients and
patients who were naïve to TNF-alpha inhibitor treatment.
ERG comments
4.2

The ERG noted that MEASURE 1 was based on intravenous
administration of secukinumab, whereas MEASURE 2 was based on
subcutaneous administration. The company acknowledged this in its
submission as being a potential limitation of the evidence, in part because
the initial dose of secukinumab in MEASURE 1 was different to the
subcutaneous initial dose in MEASURE 2. The ERG considers that,
although not ideal, inclusion of MEASURE 1 seems reasonable in the light
of limited evidence for subcutaneous administration.

4.3

Uncertainty surrounds the disease severity of patients between trials and
within trials, which brings into question their comparability.

Clinical trial results
4.4

For the primary outcome of the studies, ASAS20 at week 16,
secukinumab shows marked benefit over placebo in MEASURE 2 and
MEASURE 1.

Table 3 ASAS20 response using observed data for the full analysis set (based
on CS, Tables 17 and 29, and table 14.2-1.3 of CSR)
Weeks
from
baseline
12 weeks
16 weeks

52 weeks

MEASURE 1
Secukinumab
150 mg i.v.
(N=125)
NA
60.8% (OR 3.89;
95% CI 2.28 to
6.65)

Placebo (N=122)

76.7%

***** (placebo –non
responder -->
secukinumab)
***** (placebo

NA
28.7%

National Institute for Health and Care Excellence

MEASURE 2
Secukinumab
150 mg s.c.
(N=72)
************
61.1% (OR
4.38;
95% CI 2.14 to
8.96)
73.8%

Placebo (N=74)

************
28.4%

*** (placebo -->
secukinumab)
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104
weeks

79.3%

responder -->
secukinumab)
***** (placebo –non
responder -->
secukinumab)
***** (placebo
responder -->
secukinumab)

*****

***** (placebo -->
secukinumab)

ASAS = Assessment of Spondyloarthritis; CI = confidence interval; CS = company submission; CSR = Clinical
Study report; ERG = Evidence Review Group; i.v. = intravenous; mg = milligram; NA = Not available (in same
format); OR = odds ratio; s.c. = subcutaneous

4.5

Secondary outcomes are summarised in table 4 below. Patients who were
unblinded prior to the scheduled time point were considered nonresponders from the time of unblinding up to placebo-controlled period
(Week 24). The company’s primary analysis included the non-responder
imputation for patients that were unblinded prior to week 24. Continuous
variables (e.g. ASAS components) were analysed using a mixed-effect
model repeated measures (MMRM) which is valid under the missing at
random assumption. Single-point imputation of missing data was not
performed (e.g., last observation carried forward). For analyses of these
parameters, if all post-baseline values were missing then these missing
values were not imputed and the patient’s data was removed from the
analysis of the corresponding variable.

Table 4 Secondary outcomes using observed data (12 weeks) and nonresponder imputation (16 weeks)
Weeks
from
baseline

MEASURE 1

MEASURE 2

Secukinumab Placebo
Secukinumab
Placebo (N=74)
150 mg i.v.
(N=122)
150 mg s.c. (N=72)
(N=125)
ASAS40 response (based on CS, Tables 19 and 31)
12 weeks NA
NA
************
***********
16 weeks 41.6%
13.1%
36.1% (p<0.001)
10.8%
(p<0.0001)
BASDAI 50 response (based on CS, tables 23 and 35)
12 weeks NA
NA
************
***********
16 weeks ************ ************ 30.6% (p<0.01)
10.8%
*********
BASDAI change from baseline (based on CS, tables 21 and 33)
National Institute for Health and Care Excellence
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12 weeks NA
16 weeks -2.32,
SE 0.172
[n=121]

NA
-0.59,
SE 0.180
[n=108]

********************** ***********************
-2.19, SE 0.248
-0.85, SE 0.252
[n=67]
[n=64]

ASAS = Assessment of Spondyloarthritis; BASDAI = Bath Ankylosing Spondylitis Disease Activity
Index CS = company submission; CSR = Clinical Study report; ; ERG = Evidence Review Group;
i.v. = intravenous; mg = milligram; NA = Not available (in same format); s.c. = subcutaneous

4.6

In both MEASURE 1 and 2, a large proportion of patients receiving
secukinumab 150 mg maintained a treatment response up to 2 years as
measured by the ASAS20 and other measures.

4.7

MEASURE 1 provided results for radiographic outcomes, which showed
that disease progression was observed in approximately 80% of patients
randomised to secukinumab at baseline (mSASSS change ≤0).

Subgroup analyses
4.8

The company had pre-specified a subgroup analysis of the treatment
outcomes based on whether a patient’s disease responded to TNF-alpha
inhibitors inadequately or had never received TNF alpha inhibitors
previously. ASAS20 was analysed by previous TNF-alpha inhibitor status,
depending on whether a patient’s disease responded to TNF-alpha
inhibitor inadequately or had never received TNF-alpha inhibitors.
Secukinumab 150 mg resulted in a statistically significant increase in
ASAS20 response rate compared with the placebo group at week 16,
regardless of previous biologic treatment status, although a pattern of
lower response to all outcomes in the group of patients whose disease
had an inadequate response to prior TNF alpha treatment.
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Table 5 ASAS20 response by TNF alpha inhibitor status at Week 16 using nonresponder imputation (full analysis set) (based on CS, table 44)
Treatment
group

Subgroup

n/M (%)

Comparator

Odds
ratio

95%
confidence
interval

p-value,
unadjusted

TNF alpha
inhibitor-naïve
(N=44)

30/44
(68.2)

Placebo

4.72

(1.93, 11.56)

<0.001*

TNF alpha
inhibitorinadequate
response (N=28)

14/28
(50.0)

Placebo

4.37

(1.30, 14.68)

<0.05*

TNF alpha
inhibitor-naïve
(N=92)

61/92
(66.3)

Placebo

4.12

(2.21, 7.66)

<0.0001*

TNF alpha
inhibitorinadequate
response (N=33)

15/33
(45.5)

Placebo

3.75

(1.21,11.56)

<0.05*

MEASURE 2

Secukinumab
150 mg

MEASURE 1

Secukinumab
150 mg
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Meta-analyses
Figure 1 Network of RCTs (figure 20 from CS)

4.9

The company did a network meta-analysis (NMA) to estimate the relative
effectiveness of secukinumab 150 mg and relevant comparator therapies.
The base case analysis was based on the timepoint of the primary
endpoint for each comparator between weeks 12 and 16, and included
both the MEASURE 2 and MEASURE 1 studies of secukinumab. The
population considered was a mixed population of biologic naive and
biologic experienced patients, though subgroup analysis was conducted in
the biologic naive population only; no such analysis was possible in the
biologic experienced population due to lack of evidence for comparator
therapies in this population.

4.10

The primary endpoint in both MEASURE 1 and MEASURE 2 was
assessed at 16 weeks as specified in the summary of product
characteristics. This is longer than the majority of other studies in
ankylosing spondylitis which typically report outcomes after 12 weeks.
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The 12 week time point reflects clinical practice as this is when a decision
is typically made to continue with the current treatment or switch to an
alternative treatment. Sensitivity analysis on the timepoint of the
assessment was also conducted. The company conducted the
comparison using separate networks for clinically relevant outcomes of
ASAS20 response, ASAS40 response, BASDAI 50 response, BASDAI
change from baseline and BASFI change from baseline depending upon
whether or not outcome data was available Most included trials had
primary endpoints between 12-16 weeks and these were the timepoints
considered for inclusion in the analysis. The company acknowledged the
potential sources of bias by not using the same time point for its primary
end point, but it considered that the studies were of sufficient quality to
use in the comparison without introducing bias. A fixed effect and random
effect model were used, and the company chose the fixed effect model
based on comparable deviance information (DIC).
4.11

The company’s mixed treatment comparison showed higher efficacy for
secukinumab 150 mg versus placebo across all outcomes analysed and
for both the analysis in the whole population and in the biologic naïve
population. The efficacy of secukinumab 150 mg compared with
comparator treatments was comparable (results for ASAS20, ASAS40
and BASDAI 50 for the whole population and biologic naïve subgroup are
presented in table 5 below).
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Table 6 Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (based on CS, table 53)
Population

Whole
population

Biologic
naïve
population

Binomial
endpoint

PBO

ASAS20

**************** **************** **************** **************** **************** **************** **************** ****************
*
**
**
**
**
**
**
**

ASAS40

**************** **************** **************** **************** **************** **************** **************** ****************
**
*
**
**
**
**
**
**

BASDAI 50

**************** **************** **************** ****************
*
**
**
**
**

ASAS20

**************** ****************
*
**
**

*

**************** **************** **************** ****************
**
**
**
**

ASAS40

**************** ****************
*
**
**

*

**************** **************** **************** ****************
**
**
**
**

BASDAI 50

**************** ****************
*
**
**

*

**************** **************** ****************
*
**
**
**

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

**************** ****************
*
**
**

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BN, biological naïve; CZP 200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL,
golimumab; INF, infliximab; PBO, placebo; QW, once weekly; Q2W, once every 2 weeks; Q4W, once every 4 weeks; SEC 150, secukinumab 150 mg
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ERG comments
4.12

The selection of studies for inclusion in the MTC appears to be
appropriate and the application of the MTC methodology seems to be
correct. The quality assessment of the studies included in the MTC
highlighted a potential imbalance between treatment arms at study onset
in three studies.

4.13

Although comparisons at 16 weeks for MEASURE 1 and MEASURE 2
with trials reporting outcomes after 12 weeks should be viewed with a
degree of scepticism the ERG noted that the performance of secukinumab
in relation to placebo seems relatively stable between 12 and 16 weeks
for the main.

4.14

Sensitivity analysis using only data reported after 12 weeks for all studies
including MEASURE 1 and MEASURE 2 reported that reduced
effectiveness of secukinumab relative to all other treatments compared to
the base case for most outcomes. The difference in the effectiveness
estimates between the base case and the sensitivity analysis is unlikely to
be large enough to substantially alter the ICER given the low cost of
secukinumab compared to other treatments for AS.

Adverse effects of treatment
4.15

MEASURE 2 and MEASURE 1 assessed overall safety and tolerability
compared with placebo, determined by vital signs, clinical laboratory
values and adverse events (AEs), as secondary objectives. The overall
incidence of treatment emergent AEs up to Week 16 in MEASURE 2 was
comparable between the secukinumab 150 mg group (65.3%) and the
placebo group (63.5%). In MEASURE 1 there was a higher rate in the
secukinumab 150 mg group than placebo (69.6% vs. 55.7%). In both
trials, the most frequently reported AE was nasopharyngitis. There were
no treatment related deaths.
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4.16

The EPAR states that the profile of induction and placebo controlled study
phases in AS patients resembles closely the adverse effects profile
observed in the secukinumab psoriasis studies , where up to week 12, the
most common adverse effects were nasopharyngitis (placebo 8.6% vs.
secukinumab 11.9%), headache (5.2% vs. 6.0%), diarrhoea (1.4% vs.
3.3%), pruritus (2.6% vs 3.2%), URTI (0.7% vs. 2.82%), oropharyngeal
pain (1.7% vs. 2.3%), and arthralgia (2.4% vs. 2.1%). The adverse effects
leading to discontinuation that occurred more than once in the
secukinumab group were Crohn’s disease, dyspnoea, haemoglobin
decreased, hepatic enzyme increased, pregnancy, and increased
transaminase levels.

4.17

There were 3 confirmed major adverse cardiovascular events in the
studies in people who had disease or pre-existing risk factors at baseline.
No cases of MACE were reported in the placebo group. However, the
EPAR states that, due to the differences in the average length of follow-up
for patients in the secukinumab group was 10 times that of patients in the
placebo group. The CHMP concluded that there was no evidence of an
increased risk of major cardiovascular events relative to the expected rate
in people with AS.

5

Cost-effectiveness evidence

Model structure
5.1

The company’s model consisted of a short term, three month (12 weeks)
decision tree model, representing the period covering the induction
therapy for the biologic and placebo treatment arms (figure 4 below)
connected to a long-term Markov model consisting of three states
(maintenance treatment with the biologic received in the induction therapy
period, post-induction conventional care or death; figure 5 below). At each
cycle, patients in the maintenance therapy state can remain in that health
state or move to conventional care or death. Patients in the conventional
care can remain in that state or move to the death state. The model used
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by the company is the same for the base case analyses, that is for the 2
subgroups: biologic naïve and biologic experienced.
5.2

In the company’s base case analysis, a lifetime (58 years) horizon was
chosen and a discount rate of 3.5% was used for costs and benefits. The
model adopted the perspective of NHS/PSS and had a cycle length of
three months.

Figure 2 Decision tree model structure for the first three months, during induction
period (based on figure 32 of CS)
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Figure 3 Markov structure of the post-induction period part of the model

ERG comments
5.3

The model structure is similar to the York model developed for NICE
technology appraisal 383 (TNF-alpha inhibitors for ankylosing spondylitis
and non-radiographic axial spondyloarthritis) although there could be
more suitable modelling types such as patient level simulation which could
reflect patient heterogeneity and the dependence between baseline
BASDAI/BASFI values, change from baseline values and response rates
at the end of the induction period.

5.4

During clarification, the ERG identified errors in the company’s economic
model. The company provided a corrected and updated economic model
and corrected results in its response to clarification. The results referred to
in the premeeting briefing are based on the company’s updated base
case.

Model details
5.5

For the biologic naïve patients’ subgroup, TNF-alpha inhibitors
(adalimumab, etanercept, golimumab, infliximab and certolizumab pegol)
were considered the comparators to secukinumab 150 mg. Baseline
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characteristics were based on the population of the MEASURE 1 and 2
trials. The efficacy inputs for different administration schedules and doses
of these therapies were assumed to be the same as those for
certolizumab pegol 200 mg every two weeks and golimumab 50 mg as
different administration doses and schedules did not lead to differences in
efficacy between the TNF-alpha inhibitors. For etanercept, only the 50 mg
weekly licensed dose was considered.
5.6

For the biologic experienced patients, conventional care was considered
as the only comparator in the base case. The company made this
assumption because that no valid data were available for the
effectiveness of the comparator technologies in the biologic experienced
population.

5.7

In the base case, the treatment effectiveness was translated to the model
in terms of BASDAI 50 response, change from baseline BASDAI and
BASFI scores and long term BASFI changes. All clinical treatment
effectiveness parameters for the biologic naïve population were based on
the pooled TNF alpha inhibitor naïve subpopulation data from
MEASURE 2 and MEASURE 1 trials as well as the base case MTC (for
relative effectiveness estimates of the biologics in the biologic naïve
population).

Table 7 BASDAI 50 response applied in the model base case (CS, table 70)
Therapy

BASDAI 50 response for the
modelled biologic naïve
population

BASDAI 50 response for the
modelled biologic
experienced population

Secukinumab 150 mg

*****

*****

Adalimumab

*****

Etanercept

*****

Golimumab

*****

Infliximab

*****

Certolizumab pegol

*****

CC

*****
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5.8

In the original model, for the base case analysis, the response of a patient
to the induction therapy was assessed according to that patient’s
BASDAI 50 status after week 12. A responding patient would continue to
receive the corresponding treatment s/he had received during the
induction period as a maintenance therapy after week 12. The treatment
specific BASDAI 50 response rates used in the model were derived for
biologic naïve and biologic experienced subgroups separately. For the
biologic naïve population, in the base case, BASDAI 50 response rates for
conventional care, etanercept, adalimumab, golimumab and secukinumab
treatments were calculated from the log-odds (of achieving response)
scores obtained from the fixed effects binomial model conducted as a part
of the MTC analysis for the TNF alpha inhibitor naive population.
BASDAI 50 response rate data was missing for certolizumab pegol and
infliximab, therefore in the company’s base case model, it is assumed that
their log-odds scores would be equal to the average of the log odd scores
of other three TNF alpha inhibitors: etanercept, adalimumab and
golimumab. For the biologic experienced population, in the base case,
only comparator to secukinumab was conventional care (placebo) and
BASDAI 50 response rates used in the model were directly derived from
the pooled data of the biologic experienced patients from MEASURE 1
and MEASURE 2 studies.

5.9

The company assumed that the initial mean changes in BASDAI and
BASFI were maintained while patients remained on biologic treatment,
and that those who remained on biologic treatment also experienced a
slowed rate of BASFI progression. If treatment was stopped, the company
assumed that the BASDAI score reverted to baseline on discontinuation.
For BASFI, the company assumed that it rebounded to baseline in its
base case; in a scenario analysis the company assumed BASFI
rebounded to the natural history of the disease. Changes in BASDAI and
BASFI scores over time were used to determine utilities and costs.
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5.10

The company applied annual withdrawal probabilities for each of the
treatments based on the MEASURE 1 and 2 studies for secukinumab and
published sources for each of the anti-TNF alfa treatments. The model
considered AS-related mortality by applying gender-specific relative risks
of death to general population mortality rates sourced from Bakland et al
(2011).

5.11

The only adverse events considered in the model were serious infections
such as tuberculosis reactivation. The company based this on the results
of a Cochrane systematic review which found that these were the only
specific types of adverse events observed in patients receiving biologics
compared to those receiving placebo. The company applied per-cycle
probabilities of adverse events based on published sources for the
biologics and the MEASURE 1 and 2 studies for secukinumab.

5.12

The company used a mapping algorithm to link BASDAI and BASFI
scores to a generic utility measure, similar to those used in previous AS
models. In the base case of the company’s model, the algorithm was
derived from MEASURE 1 and 2 where EQ-5D utility was derived from
BASDAI and BASFI scores separately. The company then used a linear
mixed model to fit EQ-5D utility score as a response variable with BASDAI
and BASFI scores, age and sex as predictors.

ERG comments
5.13

The model structure was based on the York model, which was clinically
validated and used in previous NICE TA383. EQ-5D data were available
from the clinical studies to inform the utilities used in the model, thus
providing good quality evidence for the cost effectiveness analysis.
Extensive sensitivity and scenario analyses were performed, showing the
robustness of the results.

5.14

The ERG commented that the company did not provide 12 week data as
requested, but the company had previously provided details after 12
weeks for ASAS 20, ASAS 40, BASDAI 50, and BASDAI change from
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baseline for MEASURE 2 only as appendices to the MEASURE 2 clinical
study report. The ERG expressed concern that data from week 12 of
MEASURE 1 was not presented, although it acknowledged that the
treatment effect of secukinumab in relation to placebo seems relatively
stable between 12 and 16 weeks for the main outcomes the ERG has
been able to assess from MEASURE 2 (see Table 4 above).
5.15

The ERG noted that the way the response and BASDAI/BASFI change
from baseline were modelled did not reflect clinical practice. In clinical
practice, a patient whose BASDAI/BASFI baseline score is measured is
given treatment. At the end of the 12 week induction period, there can be
an improvement in that score which is compared to the baseline score
and this determines whether a patient’s disease has responded to
treatment. In the model, however, the response rates and absolute
change in baseline at the end of the induction period were derived
independently from evidence synthesis. The company then calculated the
baseline and change in baseline scores based on the response rates.
This approach creates a situation where responders have lower and nonresponders have higher baseline scores. This also creates the situation
where it appears that people with more severe disease (higher baseline
scores) do not benefit as much from treatment than people with less
severe disease. The ERG explored the effect of this assumption in its
analyses.

5.16

The ERG also noted that the evidence synthesis approach that was
followed in the company’s submission synthesised BASDAI, BASFI and
BASDAI 50 separately. This approach may overlook the correlations
between the treatment effectiveness parameters and may contribute to
implausible outcomes such as having a BASDAI decline from the baseline
higher than the baseline itself.
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Company's base-case results and sensitivity analysis
5.17

In the company’s base case which takes into account all the relevant
patient access schemes, secukinumab is less expensive than all of its
comparators in the biologic naive population, and therefore dominates or
extendedly dominates all of its comparators. In the biologic experienced
population, the ICER for secukinumab compared with conventional
therapy is £2,245 per QALY gained.

Table 8 Summary base case results (based on company’s response to clarification
questions, table 82 and 83, page 115)
Total
costs (£)

Treatment

Total
QALYs

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER versus
baseline

Fully
incremental
ICER
(£/QALY)

Biologic naïve population
Secukinumab

£113,216

9.805

Etanercept
biosimilar

£114,234

8.759

£1,018

-1.046

dominated

dominated

Etanercept

£115,249

8.759

£2,033

-1.046

dominated

dominated

Certolizumab
pegol – with
PAS

£122,418

9.447

£9,202

-0.359

dominated

dominated

Adalimumab

£128,516

9.446

£15,300

-0.359

dominated

dominated

Golimumab

£129,919

9.830

£16,703

0.025

£674,914

£674,914

Infliximab
biosimilar

£135,865

9.590

£22,649

-0.216

dominated

dominated

Infliximab
£139,439
9.590
Biologic experienced population

£26,223

-0.216

dominated

dominated

Conventional
care

£107,417

8.105

-

-

-

Secukinumab

£109,164

8.883

£1,747

0.778

£2,245

5.18

The company’s probabilistic base case results were similar to its
deterministic base case results: for the biologic naive population,
secukinumab dominated all its comparators and for the biologic
experienced population the ICER for secukinumab compared with
conventional care was £1,815 per QALY gained.
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Company scenarios
5.19

The company did 2 exploratory analyses for the biologic naïve population
where a second line biologic treatment was allowed. In the first, the
company assumed that a mixed treatment was administered in the
second line, which is a basket of TNF-inhibitors, consisting of all but the
TNF-inhibitor that was used first line. Secukinumab followed by treatment
with a basket of biologics except secukinumab dominated (that is, was
less costly and more effective than) its comparators with the exception of
the comparison of golimumab versus secukinumab where the ICER for
golimumab was £545,767 per QALY gained. In the second analysis, the
company included conventional care as well as TNF-inhibitors. The
results of this analysis are presented below.

Table 9: Summary results – exploratory comparison with TNF alpha inhibitors in
biologic experienced population
Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

Fully
incremental
ICER
(£/QALY)

£3,549

0.297

Etanercept

Extendedly
dominated by
Secukinumab

Etanercept
biosimilar

£111,571

8.463

£4,192

0.297

Extendedly
dominated by
Secukinumab

Secukinumab

£112,125

8.791

£4,746

0.625

£7,597

Certolizumab
pegol – with
PAS

£115,344

8.678

£7,965

0.512

Secukinumab
dominates

£119,876

8.680

£12,497

0.514

Secukinumab
dominates

Golimumab

£121,114

8.796

£13,736

0.630

£1,614,375

Infliximab
biosimilar

£125,438

8.778

£18,059

0.612

Golimumab
dominates

£127,650

8.778

£20,271

0.612

Golimumab
dominates

Treatment

Total
costs (£)

Total
QALYs

Conventional
care

£107,379

8.166

£110,928

8.463

Adalimumab

Infliximab
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5.20

The company’s deterministic sensitivity analysis showed that the ICER
was most sensitive to the BASDAI 50 at 3 months for secukinumab, the
annual rate of radiographic progression (rate of mSASSS change) for antiTNF alphas and the discount rate for outcomes. None of the deterministic
sensitivity analyses ICERs increase the ICER beyond £35,000 per QALY
gained.

ERG comments
5.21

The various sensitivity analyses revealed that the ICER is relatively robust
against changes in most input values although it was quite sensitive to
changes in the treatment effectiveness estimates, i.e. by the MTC
approach selected. The ERG noted that secukinumab remains below the
threshold of £30,000 per QALY in all scenarios.

ERG exploratory analyses
5.22

The ERG defined an exploratory base case which took into account all
relevant patient access schemes and included the following adjustments:
Biologic naïve population:
 Errors confirmed and corrected by the company
 Using MTC #3 for BASDAI 50 response rate and change from baseline
estimates (MEASURE 1 and MEASURE 2, using week 12 data)
 Choice of MTC withdrawal rates from Corbett et al. 2014
Biologic experienced population:
 Errors confirmed and corrected by the company
 Using week 12 response data instead of week 16 from MEASURE 1
and MEASURE 2. (14/61 for secukinumab and 5/62 for conventional
care)
 Choice of MTC withdrawal rates from Corbett et al 2014
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5.23

In the ERG base case for the biologic naive population, only etanercept
(both original and biosimilar versions) was dominated by secukinumab. All
other anti TNF-alpha agents were associated with higher QALYs gained
and higher costs, with ICERs compared to secukinumab ranging from
£38,000 to £72,000 per QALY gained in the base case.

5.24

For the biologic experienced population, the ICER for secukinumab
compared with conventional care was approximately £2,200 per QALY,
almost the same as in the company’s base case.

5.25

To assess parameter uncertainty, probabilistic sensitivity analyses were
conducted. The ERG found some errors in the probabilistic sensitivity
analysis (PSA) code of the original model, which was causing the average
PSA results to differ from base case deterministic results substantially.
The ERG has corrected these errors in the PSA code, which lead to more
plausible average PSA results. Even though average PSA results are
comparable to the deterministic base case results after corrections from
the ERG, using PSA results may still be misleading, since the existing
correlation between baseline BASDAI/BASFI, BASDAI/BASFI change
from baseline and BASDAI 50 inputs were not reflected as they were
sampled independently.

5.26

The ERG undertook 12 additional scenario analyses exploring the
structural uncertainties in the company’s base case (see section 5.3.4 of
ERG report). The scenario analysis results show that etanercept (both
original and biosimilar version) is dominated by secukinumab, that is
associated with lower QALYs and higher costs versus secukinumab in all
scenarios. Infliximab (both original and biosimilar version) is associated
with higher QALYs and higher costs versus secukinumab: in all such
cases the ICER for infliximab versus secukinumab falls above the
conventional threshold of £20,000 - £30,000 per QALY gained.

5.27

Adalimumab, golimumab and certolizumab pegol are mostly associated
with higher QALYs and higher costs versus secukinumab: in all such
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cases the ICER for comparator versus secukinumab falls above the
conventional threshold of £20,000 - £30,000 per QALY gained. For the
scenarios which different treatment effectiveness inputs were used (e.g.
from different MTCs), secukinumab dominates these treatments, that is,
secukinumab provides higher QALYs with lower costs.

Innovation
5.28

Justifications for considering secukinumab to be innovative:
 First in class IL-17A inhibitor which offers patients an alternative to
other biologic treatments
 Treatment with secukinumab results in rapid, clinically significant and
sustained improvements in signs and symptoms of AS.
 It is licensed for use with the SensoReady pen, which the company
states has found high subject acceptability, particularly with patients
with needle phobia. The pen also has the potential for reducing the risk
of needle stick injuries.

6

Equality issues

6.1

No equality issues were raised during the scoping stage or in the
submissions received for this appraisal.

7

Authors

Richard A. Diaz
Technical Lead(s)
Eleanor Donegan
Technical Adviser
with input from the Lead Team (Jane Adam, Anne McCune, Pamela Rees and Brian
Shine).
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Appendix A: Clinical efficacy section of the draft European
public assessment report
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR__Assessment_Report_-_Variation/human/003729/WC500199574.pdf
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Appendix B: Supporting evidence
Outcome measures
Table 10. Disease assessment tools for ankylosing spondylitis and axial
spondyloarthritis without radiographic evidence of ankylosing spondylitis
Disease component
Physical function

Tool
BASFI

Disease activity

BASDAI

Disease activity

ASDAS

Disease activity
Spinal mobility

BASMI

Description
Patient assesses difficulty on a 10 point scale (1 is easy
and 10 is impossible) for each of 10 items:
 putting on socks or tights without help or aids
 bending from the waist to pick up a pen from the
floor without aid
 reaching up to a high shelf without help or aids
 getting up from an armless chair without hands
or any other help
 getting up off the floor without help from lying on
back
 standing unsupported for 10 minutes without
discomfort
 climbing 12–15 steps without using a handrail or
walking aid
 looking over shoulder without turning body
 doing physically demanding activities
 doing a full day’s activities (at home or at work)
Patient describes the severity of 5 symptoms on a 10
point scale (1 is no problem and 10 is very severe):
 fatigue
 spinal pain
 joint pain / swelling
 areas of localised tenderness (also called
enthesitis)
 morning stiffness severity
Duration of morning stiffness is also provided.
Calculated from BASDAI questions on spinal pain,
peripheral arthritis, and duration of morning stiffness,
patients global assessment of disease activity, and
C-reactive protein (or erythrocyte sedimentation rate if
C-reactive protein not available)
Clinician assessment of: lateral spine flexion, tragus to
wall distance, lumbar side flexion (modified Schober),
intermalleolar distance and cervical rotation
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Disease component
Structural damage

Tool
Description
mSASSS Clinician assessment of 24 sites on the lateral cervical
and lumbar spine. Sites are scored on a 4 point scale (0
is normal; 1 is sclerosis, squaring or erosion; 2 is
syndesmophyte; 3 is bony bridge). The total score
ranges from 0 to 72.

ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing
Spondylitis Metrology index; mSASSS, modified Stoke Ankylosing Spondylitis Spinal Score

Table 11 Response criteria to evaluate treatments for ankylosing spondylitis
and axial spondyloarthritis without radiographic evidence of ankylosing
spondylitis
Response outcome
BASDAI 50
ASAS 20

ASAS 40

Response criteria
≥50% improvement in BASDAI score
Improvement of ≥20% and ≥1 unit in at least 3 of the following 4
domains (each with a 10 point scale):
 patient global disease assessment
 spinal pain
 function (BASFI score)
 inflammation (using mean score from 2 questions of the
BASDAI).
No worsening of ≥20% and ≥1 unit in the 4th domain.
Improvement of ≥40% and ≥2 units in at least 3 of the following 4
domains (each with a 10 point scale):
 patient global disease assessment
 spinal pain
 function (BASFI score)
 inflammation (using mean score from 2 questions of the
BASDAI).
No worsening at all in the 4th domain.

ASAS, Assessment in SpondyloArthritis international Society; BASDAI, Bath Ankylosing Spondylitis
Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index
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SingleTechnology Appraisal
Secukinumab for treating ankylosing spondylitis after inadequate
response to non-steroidal anti-inflammatory drugs or TNF-alpha
inhibitors
Final scope
Remit/appraisal objective
To appraise the clinical and cost effectiveness of secukinumab within its
marketing authorisation for treating ankylosing spondylitis after inadequate
response to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors.
Background
Ankylosing spondylitis belongs to a clinically heterogeneous group of
inflammatory rheumatologic diseases which share common genetic,
histological and clinical features (also including psoriatic arthritis, arthritis
associated with inflammatory bowel disease, reactive arthritis and
undifferentiated spondyloarthritis). People with these diseases often have the
genetic marker human leukocyte antigen (HLA)-B27.
The clinical symptoms can vary from person to person, but usually develop
slowly over several months or years. The main symptoms can include back
pain, usually inflammatory in nature, arthritis (inflammation of the joints in
other parts of the body), enthesitis (inflammation where a bone is joined to a
tendon), and fatigue.
In the early stages of disease, radiographs of the sacroiliac joints and spine
can be normal (so-called ‘non-radiographic’ disease) although sacroiliitis
(inflammation of the sacroiliac joints) or inflammation of the spine may be
visible on MRI before structural damage occurs. If definite radiographic
sacroiliitis (abnormalities seen in plain x-rays of the sacroiliac joints, such as
erosions, sclerosis, and partial or total ankylosis) is present, the disease can
be classified as ankylosing spondylitis. Radiographic changes to the spine are
not part of the classification criteria, but new bone formation (such as
syndesmophytes and ankylosis of the vertebral column) is characteristic of
ankylosing spondylitis.
Around 200,000 people have been diagnosed as having ankylosing
spondylitis in the UK. The prevalence is thought to range from 0.05% to
0.23%, representing approximately 2,300 new diagnoses each year in
England and Wales. Ankylosing spondylitis is about 3 times more common in
men than in women.
Conventional therapy for ankylosing spondylitis includes anti-inflammatory
treatment with non-steroidal anti-inflammatory drugs (NSAIDs) and
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physiotherapy. Tumour necrosis factor-alpha (TNF-alpha) inhibitors
(adalimumab, certolizumab pegol, etanercept, golimumab and infliximab) are
typically used when the disease has not responded adequately to
conventional therapy. NICE technology appraisals 143 and 233 recommend,
adalimumab, etanercept and golimumab as treatment options for adults with
severe active ankylosing spondylitis for people who have active spinal
disease as assessed on two separate occasions 12 weeks apart and have
tried at least two non-steroidal anti-inflammatory drugs but they have not
worked, Infliximab is not recommended for people with ankylosing spondylitis.
(NICE technology appraisal 143). Biosimilar versions of infliximab (Remsima,
Celltrion Healthcare; Inflectra, Hospira) have been licensed for the same
indications. A review of TA143 and TA233 is currently underway.
The technology
Secukinumab (Cosentyx, Novartis) is a human monoclonal antibody which
specifically inhibits the interleukin 17A (IL-17A) receptor. Secukinumab is
administered by subcutaneous injection.
Secukinumab does not have a marketing authorisation in the UK for
ankylosing spondylitis. It has been studied in clinical trials compared with
placebo in adults with radiologic evidence (X-ray) of moderate to severe
ankylosing spondylitis whose disease had responded inadequately to or who
are intolerant to non-steroidal anti-inflammatory drugs or TNF alpha inhibitors.
Intervention(s)

Secukinumab

Population(s)

Adults with active ankylosing spondylitis for whom nonsteroidal anti-inflammatory drugs, or TNF-alpha
inhibitors have been inadequately effective or not
tolerated.

Comparators



TNF-alpha inhibitors

For people whose disease has responded inadequately
to, or who are intolerant to TNF-alpha inhibitors:


Established clinical management without
secukinumab
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Outcomes

Economic
analysis

The outcome measures to be considered include:


disease activity



functional capacity



disease progression



pain



peripheral symptoms (including enthesitis,
peripheral arthritis and dactylitis)



symptoms of extra-articular manifestations
(including uveitis, inflammatory bowel disease
and psoriasis)



adverse effects of treatment



health-related quality of life.

The reference case stipulates that the cost effectiveness
of treatments should be expressed in terms of
incremental cost per quality-adjusted life year.
The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared.
Costs will be considered from an NHS and Personal
Social Services perspective.
The availability of any patient access schemes for the
intervention or comparator technologies should be taken
into account.

Other
considerations

If evidence allows, the appraisal should consider people
who have or have not had TNF-alpha inhibitors
Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations
and NICE
Pathways

Related Technology Appraisals:
Technology Appraisal No. 233, August 2011,
‘Golimumab for the treatment of ankylosing spondylitis’.
Ongoing review with TA143.
Technology Appraisal No. 143, May 2008, ‘Adalimumab,
etanercept and infliximab for ankylosing spondylitis’.
Ongoing review with TA233.
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Technology appraisal in preparation, ‘TNF-alpha
inhibitors for ankylosing spondylitis and axial
spondyloarthritis without radiographic evidence of
ankylosing spondylitis (including a review of technology
appraisal 143 and technology appraisal 233)’, Earliest
anticipated date of publication TBC.
Related NICE Pathways:
NICE pathway on musculoskeletal conditions, available
at:
http://pathways.nice.org.uk/pathways/musculoskeletalconditions
Related National
Policy

Department of Health, NHS Outcomes Framework
2013-2014, Nov 2013.
https://www.gov.uk/government/uploads/system/uploads
/attachment_data/file/256456/NHS_outcomes.pdf
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Matrix of consultees and commentators
Consultees
Company
 Novartis (secukinumab)
Patient/carer groups
 Action on Pain
 Arthritis Action
 Arthritis & Musculoskeletal Alliance
(ARMA)
 Arthritis Care
 BackCare
 Black Health Agency
 Disability Rights UK
 Leonard Cheshire Disability
 Muslim Council of Britain
 National Ankylosing Spondylitis
Society
 Pain Concern
 Pain Relief Foundation
 Pain UK
 South Asian Health Foundation
 Specialised Healthcare Alliance
Professional groups
 Association of Surgeons of Great
Britain and Ireland
 British Geriatrics Society
 British Health Professionals in
Rheumatology
 British Institute of Musculoskeletal
Medicine
 British Orthopaedic Association
 British Pain Society
 British Society for Rheumatology
 British Society of Paediatric and
Adolescent Rheumatology
 British Society of Rehabilitation
Medicine

Commentators (no right to submit or
appeal)
General
 Allied Health Professionals Federation
 Board of Community Health Councils in
Wales
 British National Formulary
 Care Quality Commission
 Department of Health, Social Services
and Public Safety for Northern Ireland
 Healthcare Improvement Scotland
 Medicines and Healthcare products
Regulatory Agency
 National Association of Primary Care
 National Pharmacy Association
 NHS Alliance
 NHS Commercial Medicines Unit
 NHS Confederation
 Scottish Medicines Consortium
Possible comparator companies
 Abbvie (adalimumab)
 Hospira (infliximab)
 Merck, Sharp and Dohme (golimumab,
infliximab)
 Napp Pharmaceuticals / Celltrion
Healthcare (infliximab)
 Pfizer (etanercept)
 UCB Pharma (certolizumab pegol)
Relevant research groups
 Arthritis Research UK
 Bone Research Society
 Chronic Pain Policy Coalition
 Cochrane Musculoskeletal Group
 MRC Clinical Trials Unit
 National Institute for Health Research
 Society for Back Pain Research
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Consultees













Chartered Society of Physiotherapy
College of Occupational Therapists
Physiotherapy Pain Association
Primary Care Rheumatology Society
Royal College of General Practitioners
Royal College of Nursing
Royal College of Pathologists
Royal College of Physicians
Royal College of Surgeons
Royal Pharmaceutical Society
Royal Society of Medicine
UK Clinical Pharmacy Association

Commentators (no right to submit or
appeal)
Associated Public Health Groups
 Public Health England
 Public Health Wales

Others
 Department of Health
 NHS England
 NHS Fareham and Gosport CCG
 NHS Guildford and Waverley CCG
 Welsh Government

NICE is committed to promoting equality, eliminating unlawful discrimination and
fostering good relations between people who share a protected characteristic and
those who do not. Please let us know if we have missed any important organisations
from the lists in the matrix, and which organisations we should include that have a
particular focus on relevant equality issues.
PTO FOR DEFINITIONS OF CONSULTEES AND COMMENTATORS
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Definitions:
Consultees
Organisations that accept an invitation to participate in the appraisal; the company that
markets the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant NHS
organisations in England.
The company that markets the technology is invited to make an evidence submission,
respond to consultations, nominate clinical specialists and has the right to appeal against
the Final Appraisal Determination (FAD).
All non-company consultees are invited to submit a statement1, respond to consultations,
nominate clinical specialists or patient experts and have the right to appeal against the
Final Appraisal Determination (FAD).
Commentators
Organisations that engage in the appraisal process but that are not asked to prepare an
evidence submission or statement, are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: companies
that market comparator technologies;
Healthcare Improvement Scotland; the relevant National Collaborating Centre (a group
commissioned by the Institute to develop clinical guidelines); other related research
groups where appropriate (for example, the Medical Research Council [MRC], National
Cancer Research Institute); other groups (for example, the NHS Confederation, NHS
Alliance and NHS Commercial Medicines Unit, and the British National Formulary.
All non-company commentators are invited to nominate clinical specialists or patient
experts.
Evidence Review Group (ERG)
An independent academic group commissioned by the National Institute for Health
Research (NIHR) Health Technology Assessment Programme (HTA Programme) to
assist the Appraisal Committee in reviewing the company evidence submission to the
Institute.

1

Non-company consultees are invited to submit statements relevant to the group
they are representing.
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Instructions for companies
This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and
devices are in the user guide.
This submission must not be longer than 250 pages, excluding appendices and the
pages covered by this template.
Companies making evidence submissions to NICE should also refer to the NICE
guide to the methods of technology appraisal and the NICE guide to the processes
of technology appraisal.
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1. Executive summary


Secukinumab is the first selective IL-17A inhibitor licensed for the treatment of ankylosing
spondylitis (AS), a progressive and irreversible disease affecting people of working age, and
therefore associated with both a significant clinical and economic burden.1-4



Secukinumab is considered within this submission for the full licensed population, adult
patients with active AS who have responded inadequately to conventional therapy, and
evidence is presented for both the biologic naïve and biologic experienced populations.5-8



The relevant comparators to secukinumab in the biologic naïve population are the currently
licensed TNFα inhibitor therapies adalimumab (Humira®), certolizumab pegol (Cimzia®),
etanercept (Enbrel®), golimumab (Simponi®), and infliximab (Remicade®) including any
licensed biosimilar products.9-13 In the biologic experienced population, conventional care i.e.
NSAIDs and physiotherapy, is considered as the comparator due to a lack of data on
currently licensed alternative biologics.



Two large Phase III randomised controlled trials, MEASURE 2 and MEASURE 1, provide an
evidence base for the efficacy and safety of secukinumab across 590 patients with active AS;
across both the MEASURE 2 and MEASURE 1 trials, secukinumab 150 mg demonstrated a
rapid onset of efficacy. In both trials, this initial efficacy was then sustained up to 2 years
across a number of outcomes, including the primary efficacy outcome Assessment of
Spondyloarthritis International Society (ASAS) 20.14-16



Overall, secukinumab was well tolerated, with a tolerability profile in AS consistent with that
seen in other indications and no new or unexpected safety signals detected. Assessment of
exposure-adjusted incidence rates over the entire treatment period in both MEASURE 2 and
MEASURE 1 trials demonstrated adverse event rates similar to placebo.15, 16 Adverse events
of particular interest as detailed in the secukinumab Summary of Product Characteristics are
broadly consistent with those highlighted for other biologic therapies in AS.5, 9-13, 17, 18



A network meta-analysis (NMA) found secukinumab 150 mg to be associated with
statistically meaningfully better results versus placebo across all outcomes assessed
(ASAS20 response, ASAS40 response, BASDAI (Bath Ankylosing Spondylitis Disease
Activity Index) 50 response, BASDAI change from baseline and BASFI (Bath Ankylosing
Spondylitis Functional Index) change from baseline). The NMA demonstrated no statistically
meaningful differences in these outcomes between secukinumab 150 mg and licensed
biologic comparators across almost all comparisons. Results of sensitivity analyses were
similar to those of the base case, supporting the robustness of the base case findings.



A decision tree plus Markov economic model similar to the previously developed York model
in AS was developed to evaluate the cost-effectiveness of secukinumab in both the biologic
naïve population and the biologic experienced populations. In both biologic naïve and
experienced populations, secukinumab 150 mg was seen to be cost-effective versus all
comparators, with this finding supported by probabilistic sensitivity analysis and scenario
analyses.



The results of the base case analysis demonstrate that secukinumab represents a costeffective treatment option compared to all TNFα inhibitor comparators in the biologic naïve
population and compared to conventional care in the biologic experienced population.
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Exploratory analyses versus the TNFα inhibitors in the biologic experienced population also
support the conclusion that secukinumab represents a cost-effective treatment option.



Introduction of secukinumab 150 mg with the existing PAS is anticipated to be associated
with significant cost savings to the NHS rising from xxxxxxxxxx in Year 1 to xxxxxxxxxxx in
Year 5.

Conclusions


Secukinumab 150 mg demonstrated superior clinical efficacy to placebo and a
favourable safety profile in two phase III RCTs.



In an NMA, secukinumab 150 mg demonstrated comparable efficacy compared to all
TNFα inhibitor biologic therapies: adalimumab, etanercept, golimumab, certolizumab
pegol and infliximab



Economic analysis found secukinumab 150 mg to be cost effective versus all TNFα
inhibitor comparator therapies in the biologic naïve population, and dominant in a
number of cases. In the biologic experienced population, secukinumab was compared
to conventional care and found to be cost-effective with an ICER of £2,245.



Over the course of five years, the introduction of secukinumab150 mg is expected to
result in substantial cost savings for the NHS of xxxxxxxxxxxxxxxxxxxxx.
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1.1. Statement of decision problem
This submission addresses the clinical efficacy and safety, the comparative effectiveness and the cost-effectiveness of secukinumab 150 mg in adult
patients with AS for whom conventional therapy, or TNFα inhibitors, have been inadequately effective or not tolerated. Consistent with the NICE MTA
for TNFα inhibitors in the treatment of AS, conventional therapy is considered to include non-steroidal anti-inflammatory drugs (NSAIDs) and
physiotherapy.19 The decision problem addressed is consistent with the final NICE scope for this appraisal, as outlined in Table 1.The decision
problem
Table 1. Summary of the decision problem.

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from
the final NICE scope

Population

Adults with active ankylosing spondylitis
for whom non-steroidal anti-inflammatory
drugs, or TNFα inhibitors have been
inadequately effective or not tolerated.

This submission considers the population of adult
patients with active AS for whom conventional care
has not been effective (biologic naïve population) or
for whom conventional care and TNFα inhibitors have
not been effective (biologic inadequate responder [IR]
population)

NA

Intervention

Secukinumab

Secukinumab 150 mg

NA

Comparator(s)

TNFα inhibitors

Biologic naïve population: TNFα inhibitors

For people whose disease has
responded inadequately to, or who are
intolerant to TNFα inhibitors:
 Established clinical management
without secukinumab

Biologic experienced population:
 Conventional care (base case): i.e. having
discontinued their first biologic, patients move
to conventional care
 TNFα inhibitors and conventional care
(exploratory analysis): i.e. having
discontinued their first biologic, patients can
move to either conventional care or a TNFα
inhibitor

There are no formal
guidelines on sequencing of
biologics (i.e. administering a
second biologic following
discontinuation of an initial
biologic therapy), and there is
a lack of robust clinical data to
support use of the TNFα
inhibitors in the biologic
experienced population, as
acknowledged by the
Assessment Group as part of
the NICE MTA in AS and
supported by the systematic
literature review in Section
19, 20
4.1.
Therefore, for the
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biologic experienced
population conventional care
is considered to represent
established clinical
management. Comparison to
biologics in this population is
included as an exploratory
analysis.

Outcomes







Disease activity
Functional capacity
Disease progression
Pain
Peripheral symptoms (including
enthesitis, peripheral arthritis and
dactylitis)
 Symptoms of extra-articular
manifestations (including uveitis,
inflammatory bowel disease and
psoriasis)
 Adverse effects of treatment
 Health-related quality of life.

 Disease activity (ASAS20; ASAS40; BASDAI 50;
BASDAI change from baseline; ASAS 5/6; ASAS
partial remission; ASDAS-CRP [major
improvement]; hsCRP change from baseline;
patient’s global assessment of disease activity)
 Functional capacity (BASFI change from baseline;
BASMI linear change from baseline)
 Disease progression (mSASSS; MRI outcomes)
 Pain (as captured by ASAS and BASDAI criteria)
 Peripheral symptoms (including enthesitis,
peripheral arthritis and dactylitis) (MASES)
 Symptoms of extra-articular manifestations
including uveitis, inflammatory bowel disease and
psoriasis (captured under safety reporting)
 Adverse effects of treatment
 Health-related quality of life (ASQoL, EQ-5D, SF36 PCS and MCS, FACIT-Fatigue)
 Impairment in work and activities (WPAI-GH)

NA

Economic analysis

 Cost effectiveness of treatments
should be expressed in terms of
incremental cost per quality-adjusted
life year (QALY).
 The time horizon for estimating clinical
and cost effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being

 Cost effectiveness analysis results expressed as
incremental cost-effectiveness ratios (ICERs) in
terms of cost per QALY
 Lifetime time horizon: a lifetime time horizon is
consistent with previous models in AS, including
19
the recent MTA of biologic therapies. AS is a
chronic, progressive life-long condition for which
there is no cure. The mean age of patients
entering the model is 42.37; a 58-year time

NA
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Other
considerations

compared.
 NHS and Personal Social Services
(PSS) perspective.
 The availability of any patient access
schemes for the intervention or
comparator technologies should be
taken into account.

horizon is therefore appropriate to capture the
lifetime of patients, as all patients within the model
are assumed to die by age 101. This assumption
is consistent with the fact that only 0.02% of the
overall UK population survive to reach centenarian
21
status.
 The perspective of the NHS and PSS is used
 Patient access schemes for secukinumab,
certolizumab pegol and golimumab 100 mg are
taken into account

If evidence allows, the appraisal should
consider people who have or have not
had TNFα inhibitors

The decision problem addressed by the economic
analysis considers both the population of patients
who are biologic naïve and the population of patients
who are biologic experienced

NA

Abbreviations: AS, ankylosing spondylitis; ASAS, Assessment of Spondyloarthritis International Society; ASDAS, Ankylosing Spondylitis Disease Activity Score; ASQoL, Ankylosing Spondylitis
Quality of Life; BASDAI, Bath Ankylosing Spondylitis Disease Activity; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; EQ-5D, EuroQol
5D questionnaire; FACIT, Functional Assessment of Chronic Illness Therapy; (hs)CRP, (high sensitivity) C-reactive protein; ICER, incremental cost-effectiveness ratio; IR, inadequate responder;
SF-36 PCS, Short Form 36 Physical Component Summary; MCS, Mental Component Summary; MRI, magnetic resonance imaging; mSASSS, Modified Stoke Ankylosing Spondylitis Spinal Score;
MTA, Multiple Technology Appraisal; NA, not applicable; NHS, National Health Service; PSS, Personal Social Services; QALY, quality-adjusted life year; TNFα, Tumour necrosis factor alpha; WPAIGH, Work Productivity and Activity Impairment Questionnaire – General Health.
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1.2. Description of the technology being appraised
A description of the technology being appraised (secukinumab [Cosentyx®]) is provided in Table
2 below.
Table 2: Summary of secukinumab.
®

UK approved name and
brand name

Secukinumab (Cosentyx )

Marketing
authorisation/CE mark
status

Secukinumab holds a marketing authorisation with the European
Medicines Agency (EMA) and is therefore licensed for marketing
in the European Union.

Indications and any
restriction(s) as
described in the summary
of product characteristics

Secukinumab is indicated for the treatment of active ankylosing
spondylitis in adults who have responded inadequately to
conventional therapy.
Note: secukinumab also holds marketing authorisations in other
indications that are not the subject of this submission (please see
below).

Method of administration
and dosage

Subcutaneous (s.c.) injection with a SensoReady Autoinjector pen
or pre-filled syringe. Patients may self-inject following initial
training and if a healthcare professional determines that this is
appropriate.
The recommended dose is 150 mg by s.c. injection with initial
dosing at Baseline, Weeks 1, 2 and 3, followed by monthly
maintenance dosing starting at Week 4.

Abbreviations: EMA, European Medicines Agency; s.c., subcutaneous.
Source: EMA Cosentyx® Summary of Product Characteristics5.

1.3. Summary of the clinical effectiveness analysis
The evidence base for the clinical efficacy of secukinumab 150 mg in the treatment of AS in
adults with an inadequate response to conventional care consists of three randomised controlled
trials (RCTs), as identified by a systematic literature review (SLR): MEASURE 2, MEASURE 1
and A2209. MEASURE 2 and MEASURE 1 are Phase III RCTs comprise the main evidence
base for the clinical efficacy and safety of secukinumab presented in this submission; the A2209
trial is a small, Phase II proof-of-concept study that provides supportive data, including
radiographic outcomes.14, 22
Together, MEASURE 2 and MEASURE 1 included 590 patients with moderate to severe AS and
a previous history of active AS despite current or previous treatment with NSAIDs, DMARDs
and/or TNFα inhibitor therapy.14 Both trials included pre-specified sub-groups; firstly, patients
naïve to prior TNFα inhibitor treatment and secondly patients who had either experienced an
inadequate response to prior TNFα inhibitor treatment or who had been intolerant to at least one
administration of a TNFα inhibitor agent: referred to hereafter as the TNFα inadequate responder
(IR) population.14
Across both trials a large number of outcomes were investigated, spanning disease activity,
physical function, radiographic outcomes, disease progression and social functioning. The
primary outcome of both MEASURE 2 and MEASURE 1 was response to treatment according to
the ASAS20 criteria at Week 16, a composite measure encompassing disease activity, pain,
physical function and inflammation.14 ASAS20 is a common primary efficacy outcome used in
clinical trials and NICE technology appraisals for AS and is recommended by both the British
Society for Rheumatology (BSR) and EMA AS guidelines. Secondary efficacy outcomes
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assessed disease activity, physical function, disease progression, quality of life and social
functioning. MEASURE 2 randomised patients to secukinumab 150 mg (licensed strength;
results presented), secukinumab 75 mg (unlicensed strength; results not presented) or placebo,
and administered secukinumab with a s.c. loading dose, followed by s.c. maintenance dosing.
MEASURE 1 had a similar study design although employed an unlicensed intravenous (i.v.)
loading dose. However, the MEASURE 1 study employed s.c. maintenance dosing, and included
a trial arm in which the maintenance dose was secukinumab 150 mg, reflecting the licensed
maintenance dosing (referred to hereafter as the secukinumab 150 mg arm for clarity of
exposition).14 MEASURE 1 is therefore also considered to be an important part of the evidence
base for this submission, in particular providing evidence for radiographic outcomes.
Across both MEASURE 2 and MEASURE 1 trials, secukinumab 150 mg demonstrated a rapid
onset of efficacy. This initial efficacy was seen to be sustained for up to two years across a
number of outcomes.


In both trials, patients in the secukinumab 150 mg arm experienced results superior to
placebo for all primary and secondary endpoints (with the exception of ASAS partial
remission in MEASURE 2) when assessed at Week 16. Responses with secukinumab
were subsequently sustained up to Week 104.14



Regarding the primary efficacy variable, ASAS20, the secukinumab 150 mg treatment arm
demonstrated response rates of 61.1% and 60.8% at Week 16 in MEASURE 2 and
MEASURE 1 respectively, which was significantly higher than the respective placebo
control arms (28.4%, p<0.0001 and 28.7%, p<0.0001).14 This significant benefit versus
placebo was also seen when considering the more stringent measure of ASAS40
response. On both the ASAS20 and ASAS40 outcomes, secukinumab 150 mg
demonstrated a rapid onset of efficacy (as early as Week 1) and sustained responses up
to Week 104.14, 23



Additional outcome measures including BASDAI change from baseline, BASDAI 50
response, and BASFI change from baseline confirmed the clinical efficacy of secukinumab
across measures of disease activity and physical function. Secukinumab 150 mg
demonstrated significant benefit versus placebo across these measures at Week 16, with a
rapid onset of action in both cases.14 For example, in terms of BASDAI change from
baseline, efficacy was shown as early as Week 1 in both the MEASURE 2 and MEASURE
1 trials. As with ASAS20 and ASAS40, patients treated with secukinumab 150 mg were
seen to maintain BASDAI response up to Week 104.23



The AS quality of life measure, ASQoL, demonstrated that the secukinumab 150 mg arm
experienced significant improvements in quality of life compared to placebo controls in
both trials; a mean change of -4.00 vs. -1.37 in the placebo arm (p=0.001) in MEASURE 2
and -3.58 vs. -1.04 in the placebo arm, (p<0.0001) in MEASURE 1.14 Furthermore,
statistically significant improvements could be detected as early as Week 4 in MEASURE 1
and Week 8 in MEASURE 2 demonstrating the rapid onset of action.24, 25

In addition to evidence of a significant clinical benefit of secukinumab 150 mg in terms of disease
activity and physical function, MEASURE 1 also provided results for radiographic outcomes,
highlighting the efficacy of secukinumab on a further clinically relevant and important aspect of
the disease. In MEASURE 1, no radiographic progression was observed in approximately 80% of
patients randomised to secukinumab at baseline (mSASSS change ≤0).26
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In addition to the results presented above in the whole trial populations, in both the MEASURE 2
and MEASURE 1 trials patients were stratified at randomisation according to TNFα naïve and
TNFα-IR status. The efficacy of secukinumab was then assessed separately in each subgroup
as part of pre-specified subgroup analyses. These analyses found secukinumab 150 mg to
provide significant improvements versus placebo in the primary outcome of ASAS20 across both
subgroups. Furthermore, secukinumab demonstrated efficacy across both subgroups in
secondary efficacy measures within both trials.27, 28
Taken together, the results of MEASURE 2 and MEASURE 1 demonstrate the clinical efficacy of
secukinumab treatment when assessed across a variety of outcome measures in two large trials.
These trials also show that the clinical benefit demonstrated by secukinumab, regardless of
TNFα inhibitor treatment status, is maintained for up to two years.
Comparative Effectiveness: Network Meta-analysis
Relevant clinical comparators to secukinumab in the treatment of active AS with an inadequate
response to conventional therapy are the currently licensed biologic therapies etanercept,
adalimumab, infliximab, golimumab and certolizumab pegol. All of these currently licensed
biologics are TNFα inhibitors.9-13 In contrast, secukinumab provides a novel mechanism of action
by targeting IL-17A.
There is no head-to-head trial evidence directly comparing secukinumab 150 mg to the relevant
biologic comparators and therefore relative effectiveness was estimated by conducting a
Bayesian network meta-analysis (NMA). The NMA evaluated a number of outcomes considered
most clinically relevant and important: ASAS20, ASAS40 and BASDAI 50 response as binomial
outcomes, and BASDAI change from baseline and BASFI change from baseline as continuous
outcomes. Amongst the trials included in the NMA, some studied mixed populations of biologic
naïve and biologic experienced patients; whilst others included biologic naïve patients only. NMA
was therefore conducted both in the “whole population”, including all trials, and in the biologic
naïve population only. Insufficient data was available to conduct an NMA in the biologicexperienced only population; outside of the MEASURE 1 and MEASURE 2 studies there is no
reported data for TNFα inhibitors in the biologic-experienced population.
The base case NMA was conducted at the Week 12-16 timepoint (taking each respective trial’s
primary endpoint) for all comparators and conducted in both the “whole population” and the
biologic naïve population only. Additional sensitivity analyses were performed considering results
from Week 12 only, to reflect the timepoint of response assessment in clinical practice, and also
exploring the exclusion of MEASURE 1 from the analysis. The MEASURE 1 study is considered
relevant to the decision problem as it collected relevant outcomes, in a relevant population, and
patients received maintenance dosing at the licensed 150 mg strength. However, as this study
used an intravenous loading regimen as opposed to the licensed subcutaneous loading regimen,
it was considered appropriate to explore its exclusion from the analysis in a sensitivity analysis.
Both fixed effects (FE) and random effects (RE) NMAs were considered. The assessment of
model fit by Deviance Information Criterion (DIC) indicated no strong preference for either the FE
or RE models in any of the analyses where both model types were possible. Furthermore, for
some analyses in the biologic naïve population RE models were not mathematically feasible to
conduct. Given this, combined with the low number of trials reporting in each arm and the fact
that no strong evidence of heterogeneity was observed in trial baseline characteristics, FE
models were chosen.
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The base case NMA identified statistically meaningfully higher efficacy of secukinumab 150 mg
versus placebo across all outcomes analysed and for both the whole population and biologic
naïve population, demonstrating that secukinumab 150 mg can improve the proportion of
patients achieving ASAS20 response, ASAS40 response and 50% improvement in BASDAI, as
well as mean BASDAI and BASFI changes from baseline. The base case NMA also
demonstrated no statistically meaningful differences between secukinumab 150 mg and any
biologic comparator in either population and across all outcomes, with the sole exception of the
comparison to infliximab 5 mg/kg for the BASDAI change from baseline outcome. In interpreting
the comparison to infliximab it should be noted that the infliximab trial used observed data,
compared to the more conservative non-responder imputation (NRI) reported for the
secukinumab studies. Additionally, in the BASDAI change from baseline analysis, amongst
others, the data inputs to the NMA for infliximab were from a single study (Giardina et al.) that
compared infliximab to etanercept (rather than placebo) in an open-label study design.29 This
may therefore limit the reliability of the comparison between secukinumab and infliximab.
Sensitivity analyses reinforced statistically meaningful results for secukinumab 150 mg versus
placebo and no statistically meaningful differences versus biologic comparators across almost all
analyses.
Overall, the results of the NMA suggest that secukinumab 150 mg is of comparable efficacy to
other biologic comparators considered across a range of the most clinically relevant outcomes.
Safety
The overall safety and tolerability of secukinumab 150 mg were assessed as secondary
outcomes in both MEASURE 2 and MEASURE 1 and neither trial showed any new or
unexpected signs with regards to the safety profile of secukinumab versus the large body of
safety evidence for secukinumab in other autoimmune indications, notably psoriasis. The overall
incidence of treatment emergent adverse events (AEs) up to Week 16 in MEASURE 2 was
comparable between the secukinumab 150 mg group (65.3%) and the placebo group (63.5%). In
MEASURE 1 there was a higher rate of treatment emergent AEs in the secukinumab 150 mg
group compared with placebo (69.6% vs. 55.7%). In both trials, the majority of adverse events
were mild or moderate in severity. The most frequently reported AE in both trials was
nasopharyngitis.
A total of 3 deaths were reported across the MEASURE 2 and MEASURE 1 trials; two in patients
receiving secukinumab and one in a patient receiving placebo. None of the deaths were
considered by the investigator to be related to study treatment.

1.4. Summary of the cost-effectiveness analysis
Population and comparators
A decision analytic model was developed to evaluate the cost-effectiveness of secukinumab 150
mg in the population with active AS, as defined by the Modified New York criteria, and for whom
conventional therapy (i.e. NSAIDs alongside physiotherapy), or prior biologic therapy, has been
inadequately effective or not tolerated. The model evaluated two distinct sub-populations within
this:


The population of patients for whom conventional therapy has been inadequately effective
or not tolerated but in whom biologic treatment has not yet been administered (biologic
naïve population).
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The population of patients who have previously received one or more biologic therapies
(biologic experienced patients).

In the biologic naïve population, the relevant comparators consisted of TNFα inhibitor therapies;
all TNFα inhibitor therapies included in the recent MTA of such therapies in AS were included.19
For this population, evidence for the relative effectiveness of secukinumab came from the results
of the NMA in biologic naïve patients. In the biologic experienced population the only treatment
with robust placebo-controlled data is secukinumab. As such, the only reliable comparison
possible in this population was against conventional care. For this comparison relative
effectiveness data from the subgroup of TNFα-inadequate responders in the MEASURE 2 and
MEASURE 1 studies was employed.
Although there are no guidelines or recommendations on specific sequencing of biologic
therapies and, as noted above, there is a lack of robust data for comparators in the biologic
experienced population, two exploratory analyses were conducted assuming the same relative
efficacy reduction for the TNFα inhibitors when used second line as was observed in the
MEASURE 1 and MEASURE 2 studies. Amongst the biologic naïve population this enabled
modelling of two lines of biologic therapy before patients revert to conventional care. For the
biologic naïve population, the assumption enabled an exploratory comparison versus TNFα
inhibitors as well as conventional care. Figure 1 summarises how the comparators and treatment
sequencing differed between the base case analysis (no biologic sequencing) and the
exploratory analysis (with biologic sequencing).
Figure 1. Summary of comparators and therapy sequencing in the base case and exploratory
analyses

Abbreviations: CC, conventional care; TNFα, Tumour necrosis factor alpha.
Arrows indicate movement from active treatment to CC (or basket) after discontinuation of first line treatment in the model.

Model structure
Overall, the model structure closely reflected that of the York model in AS developed as part of
the MTA of TNFα inhibitors in AS.19 The model consisted of a decision tree model for the first 3
months of treatment, with response to biologic therapy assessed as proportion of patients
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achieving a BASDAI 50 response at 12 weeks. Following this, patients entered a Markov model
consisting of health states for maintenance biologic therapy, conventional care or death, for a
lifetime (58 year) time horizon. Over this period the model tracked short-term changes in BASDAI
and BASFI, as measures of disease activity and physical function. In addition, long-term changes
in BASFI were modelled as independently related to disease activity (BASDAI) and the rate of
radiographic progression (mSASSS). Patients could also experience adverse events of
tuberculosis reactivation or other serious infection and risk of mortality was modelled via a
gender-specific relative risk of AS-related mortality as reported in the literature. As per the NICE
reference case, the outputs of the model were costs and QALYs, both discounted at 3.5%, and
the perspective of the model was that of the NHS and PSS.
Utilities and costs
Benefits within the model were measured as quality-adjusted life years (QALYs), taking account
of both length of life and utility of patients over the course of that life. Utility within the model was
informed by a linear mapping algorithm that linked utility to covariates of BASDAI, BASFI, gender
and age. The parameters for this linear model were based on EQ-5D data collected in the
MEASURE 2 and MEASURE 1 trials in the base case; other published linear algorithms were
explored in scenario analyses. The EQ-5D data set was valued with a UK tariff and is therefore
appropriate to the NICE reference case (please see Section 5.4.1).
Costs included in the model were drug acquisition and administration costs, costs for medical
visits and laboratory tests, and adverse event costs (tuberculosis and other serious infection).
The secukinumab acquisition costs took account of the Patient Access Scheme (PAS) available
for secukinumab, which represents a simple discount that provides secukinumab 150 mg at
xxxxxxx per pack of two 150 mg SensoReady® pens/ pre-filled syringes. In addition, health state
costs were modelled as disease management costs based on an exponential BASFI regression
model, consistent with the York model in AS. Where possible, costs were informed by NHS
Reference Costs 2014-15 and the PSSRU 2015. A cost year of 2015 was used for the analysis.
Results of the health economic evaluation
The base case results of the economic evaluation for the biologic naïve and biologic experienced
population are presented as a fully incremental analysis in Table 3 and Table 4, respectively. In
the fully incremental analysis in the biologic naïve population, all comparator biologics to
secukinumab were either dominated, extendedly dominated or associated with ICERs versus
secukinumab that were considerably above the conventional NICE threshold of £20,000-£30,000
per QALY. Therefore, secukinumab was found to be cost-effective versus all comparators. In the
biologic experienced population, the incremental cost-effectiveness ratio (ICER) for secukinumab
150 mg versus conventional care was calculated as £2,245, also demonstrating costeffectiveness of secukinumab in the biologic experienced population.
Table 3: Summary base case results – biologic naïve population.

Treatment

Total
costs (£)

Total
QALYs

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER
versus
baseline

Fully
incremental
ICER
(£/QALY)

Secukinumab

£114,847

9.328

-

-

-

-

Etanercept

£115,779

8.566

£932

-0.762

Dominated

Dominated

Certolizumab

£124,557

9.111

£9,710

-0.216

Dominated

Extendedly
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pegol

dominated

Adalimumab

£127,919

9.153

£13,072

-0.175

Dominated

Extendedly
dominated

Golimumab

£131,157

9.369

£16,310

0.041

£397,064

Extendedly
dominated

Infliximab
biosimilar

£136,095

9.420

£21,248

0.092

£230,769

£96,824

Infliximab

£139,598

9.420

£24,751

0.092

£268,811

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.

Table 4: Summary base case results – biologic experienced population.

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

Treatment

Total
costs (£)

Total
QALYs

Fully incremental
ICER (£/QALY)

Conventional
care

£107,417

8.105

-

-

-

Secukinumab

£109,164

8.883

£1,747

0.778

£2,245

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.

Summary of budget impact
Introduction of secukinumab 150 mg with the offered PAS is anticipated to be associated with a
significant negative budget impact resulting in a cost saving each year rising from xxxxxxxxxx in
Year 1 to xxxxxxxxxxx in Year 5.
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2. The technology
2.1. Description of the technology
Brand name: Cosentyx®
UK approved name: Secukinumab
Therapeutic class: Monoclonal antibody selective for interleukin-17A
Mechanism of action:
Secukinumab offers a new, alternative mode of action in the treatment of AS. Secukinumab is a
first-in-class, recombinant, high-affinity, fully human monoclonal anti-human antibody of the
IgG1/kappa isotype. Secukinumab selectively targets the pro-inflammatory cytokine interleukin17A (IL-17A), an important mediator in the pathophysiology of AS and other autoimmune
diseases, and is the first selective IL-17A inhibitor licensed for the treatment of active AS.5-8
Spondyloarthritic diseases, also known as spondyloarthropathies, represent a group of immunemediated inflammatory diseases that exhibit overlapping clinical, genetic and pathogenic
features.30, 31 IL-17A has been implicated in processes that occur in the early phases of
spondyloarthritic diseases, including tissue inflammation and enthesitis.30 In addition, IL-17Aproducing T helper (Th17) cells have been detected at a significantly higher frequency in AS
patients compared with healthy control subjects.5, 32
By inhibiting the interaction between IL-17A and its receptor, secukinumab inhibits the production
and release of pro-inflammatory cytokines, chemokines and mediators of tissue damage and
reduces IL-17A mediated contributions to autoimmune and chronic inflammatory disease.5
Preclinical studies have demonstrated that blockade of IL-17A ligand-receptor interactions
reduces levels of biomarkers that are associated with changes in bone mineral density and
radiographic changes in patients with AS, which are in turn representative of changes in disease
activity.33 Ultimately, inhibition of IL-17A with secukinumab is believed to reduce bone erosion
and joint inflammation, hence leading to an improvement of symptoms and physical abilities in
patients with active AS.
Targeting IL-17A represents a novel mechanism of action that is more specific and selective than
the inhibition of TNFα – the target of many other therapies currently licensed for AS.6, 7, 9-13, 34 The
mode of action of secukinumab is summarised in Figure 2.

Company evidence submission template for secukinumab

Page 30 of 266

Figure 2. Secukinumab mechanism of action and selective targeting through inhibition of IL-

17A
Abbreviations: CCL, chemokine (C-C motif) ligand; G-CSF, granulocyte-colony stimulating factor; GM-CSF, granulocytemacrophage colony-stimulating factor; IL, interleukin; MMPs, matrix metalloproteinases; RANKL, Receptor activator of nuclear
factor kappa-B ligand; Th, helper T cells; TNF, tumour necrosis factor.
Source: Adapted from Miossec et al. 2012.35

2.2. Marketing authorisation/CE marking and health technology
assessment
European marketing authorisation
Secukinumab (Cosentyx®) received a marketing authorisation from the EMA for the treatment of
active AS in adult patients who have responded inadequately to conventional therapy on 23rd
November 2015.5
A link to the Summary of Product Characteristics (SmPC) can be found in Appendix A and the
European Public Assessment Report (EPAR) in Appendix B.
It should be noted that secukinumab has also been licensed for the treatment of moderate to
severe plaque psoriasis in adults who are candidates for systemic therapy since 15th January
2015. Secukinumab also received a marketing authorisation, alone or in combination with
methotrexate (MTX), for the treatment of active psoriatic arthritis in adult patients when the
response to previous disease-modifying anti-rheumatic drug (DMARD) therapy has been
inadequate. This marketing authorisation was granted at the same time as the marketing
authorisation in AS.
There are no special conditions, exceptional circumstances or conditions attached to the
marketing authorisation for secukinumab.
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Anticipated launch date (UK)
Secukinumab is already available in the UK for the treatment of plaque psoriasis.
Non-EU regulatory approval
Secukinumab was approved for use in AS in the United States in January 2016. Secukinumab
has also be approved for use in AS in the Philippines, Ecuador and Bangladesh and is currently
pending approval in Switzerland, Canada, Australia and a number of countries across South
America and Asia.
Health technology assessment (UK)
Secukinumab was submitted for assessment by the Scottish Medicines Consortium (SMC) in the
AS indication in January 2016.
Secukinumab has also been recommended by NICE for the treatment of adults with plaque
psoriasis, receiving a positive recommendation for use on the NHS in England and Wales in July
2015.36 This recommendation was contingent upon the provision of the PAS agreed with the
Department of Health. This same PAS, which represents a simple discount, is applied in this
submission for the AS indication. Secukinumab was also issued with positive advice by the SMC
in June 2015 for the treatment of moderate to severe plaque psoriasis in adults who are
candidates for systemic therapy.
Additionally, the process for appraisal by NICE of secukinumab in another spondyloarthropathy,
psoriatic arthritis has been initiated. This will take the form of a multiple technology appraisal
commencing in April 2016. Secukinumab was submitted to the SMC in this indication in February
2016.

2.3. Administration and costs of the technology
Details of the treatment regimen, including the method of administration, healthcare resource use
and costs associated with the technology are provided in Table 5.
Table 5: Unit costs of technology being appraised
®

®

Pharmaceutical
formulation

Cosentyx 150 mg solution for injection in pre-filled SensoReady pen x 2
®
Cosentyx 150 mg solution for injection in pre-filled syringe x 2

Acquisition cost
(excluding VAT) *

List price
®
®
Cosentyx 150 mg solution for injection pre-filled SensoReady pen x 2:
£1,218.78
®
Cosentyx 150 mg solution for injection pre-filled syringe x 2: £1,218.78
Patient Access Scheme (PAS)
®
®
Cosentyx 150 mg solution for injection pre-filled SensoReady pen x 2:
xxxxxxx
®
Cosentyx 150 mg solution for injection pre filled syringe x 2: xxxxxxx

Method of
administration

Cosentyx is administered by s.c. injection

Doses

The recommended dose of secukinumab in AS is 150 mg

Dosing frequency

Initial dosing at Baseline, Weeks 1, 2 and 3 followed by monthly
maintenance dosing starting at Week 4

Average length of a
course of treatment

Treatment continues for as long as patients are responding to treatment.

®
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Average cost of a
course of treatment

Annual maintenance treatment at 150 mg: xxxxxxxxxxxxxxxxxxxx and
£7,312.68 (list price).
Estimate is based on 12 doses administered in a year and a cost per dose
of xxxxxxxxxxxxxxxxxx and £609.39 (list price).

Anticipated average
interval between
courses of
treatments

NA – Continuous treatment

Anticipated number
of repeat courses of
treatments

NA – Continuous treatment

Dose adjustments

None

Anticipated care
setting

Secukinumab treatment should be initiated and supervised by an
experienced physician/rheumatologist. It is anticipated that secukinumab
maintenance treatment would be taken in the home care setting, with selfadministration of monthly maintenance injections.

*Indicate whether this acquisition cost is list price or includes an approved patient access scheme. When the marketing
authorisation or anticipated marketing authorisation recommends the intervention in combination with other treatments, the
acquisition cost of each intervention should be presented.
Abbreviations: NA, not applicable; PAS, patient access scheme; s.c., subcutaneous; VAT, value-added tax.

2.4. Changes in service provision and management
Changes to service provision and management are not expected.
This submission relates to use of secukinumab for adult patients with active AS who have
responded inadequately to conventional therapy. Conventional therapy for AS and nonradiographic axial spondyloarthritis includes non-steroidal anti-inflammatory drugs (NSAIDs) and
physiotherapy.37-39 This positioning is equivalent to that considered for the other biologics
licensed for the treatment of AS in the recent NICE MTA of these therapies.19 As with the other
licensed biologics, the main resource use with secukinumab is associated with treatment,
administration and monitoring. Non-drug costs are in line with other subcutaneously administered
comparators: initial training on self-injection for most patients and monitoring costs are similar
across comparators—see Section 5.5.4 for further details. The homecare service for patients is
funded by Novartis and is included in the price of the drug, as is the case for the biologic
comparators.
No additional monitoring of patients receiving secukinumab is required over and above the
current standard of care. Secukinumab requires less frequent administration than some of the
comparator TNFα inhibitors, being administered only once every month via s.c. injection
following the initial induction period, rather than weekly or two-weekly as with etanercept or
adalimumab, respectively. As a s.c. injection, compared to infliximab secukinumab also avoids
the need for i.v. administration, thereby reducing the administration costs compared to this
therapy. Secukinumab may therefore have a positive impact in terms of reducing the patient
burden with regards to frequency of injections, or requirements for i.v. administration, compared
to some comparators.
No additional tests or investigations are required, either prior to or during secukinumab
treatment, compared to other available biologic therapies for AS. A current requirement of clinical
practice with TNFα inhibitor therapies is evaluation for tuberculosis infection prior to initiation of
therapy. There is no requirement in the SmPC of secukinumab that patients should be evaluated
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for tuberculosis infection prior to initiation of secukinumab therapy, which therefore presents a
potential source of reduced resource burden with secukinumab. However, it is anticipated that
clinicians will continue to test for tuberculosis infection prior to treating patients with secukinumab
as this is a routine test for all existing biologics.

2.5. Innovation
IL-17A is a naturally occurring cytokine that is involved in normal inflammatory and immune
responses and has been linked to the pathogenesis of multiple autoimmune diseases.5, 40
Increasing clinical and laboratory evidence has linked IL-17A to the pathogenesis of AS and
other forms of spondyloarthritis.22, 41-50 For example, the frequency of IL-17A-producing cells has
been shown to be significantly higher in the subchondral bone marrow of facet joints from
patients with AS.5 Secukinumab is a first in class, selective IL-17A inhibitor that offers patients an
alternative and more targeted mode of action to other biologics currently recommended for the
treatment of AS. This more targeted mode of action delivers rapid, clinically significant and
sustained improvements in signs and symptoms of AS, with associated improvements in physical
function and quality of life (see Section 4.7).33, 37
There is a rapid onset of efficacy with secukinumab, with a significant difference from placebo in
efficacy outcomes such as ASAS20 response as early as Week 1.33, 37 This early response gives
patients the benefit of symptom relief very early in their course of secukinumab treatment, giving
reassurance that the treatment is working, which may motivate patients to continue treatment.
Importantly, data support that the efficacy of secukinumab seen at Week 1 is then sustained, with
response rates continuing to increase before being maintained.39, 51 In the MEASURE 2 study,
the high rates of ASAS20 response observed with secukinumab 150 mg compared to placebo
were sustained at all timepoints from Week 2 to Week 16, and the same was true of the ASAS40
outcome (see Section 4.7). Similarly, in the MEASURE 1 study higher and sustained ASAS20
and ASAS40 responses were observed in the study arm treated with secukinumab 150 mg
following i.v. loading doses than the study arm treated with placebo, from Week 1 through to
Week 24.
Furthermore, analysis up to 104 weeks in the MEASURE 2 and MEASURE 1 studies found the
rates of ASAS20 and ASAS40 response observed for the secukinumab 150 mg groups at the
Week 16 primary endpoint in these trials were sustained through to Week 104 (see Section 4.7).
In the NICE appraisal of secukinumab in the treatment of psoriasis, the Committee similarly
recognised the innovative value of secukinumab in providing a different mechanism of action to
the other biological treatments recommended by NICE. The Committee also noted that severe
psoriasis can be associated with a stigma that might mean it is a condition meriting extra weight
in its evaluation. Stigmatisation has also been reported as a psychosocial consequence of AS
and so may also be a relevant consideration in this appraisal.52
Finally, secukinumab is licensed for use with a SensoReady® pen, which has received positive
feedback from both healthcare professionals and patients; results from the JUNCTURE trial, in
which the administration of secukinumab by autoinjector pen in patients with moderate to severe
plaque psoriasis was assessed, found high subject acceptability of the autoinjector pen
throughout 12 weeks.53 This autoinjector has the potential to be more acceptable for patients
with needle phobia, as well as a potential for a reduced risk of needle stick injuries (see Equity
considerations in Section 3.6).
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3. Health condition and position of the technology in the
treatment pathway
Summary
AS is a progressive arthritic disease that afflicts patients of working age, causing pain and severe
physical impairments that negatively impact on quality of life and social functioning.
Prevalence and symptoms


AS is a seronegative spondyloarthropathy that is principally characterised by inflammation of
the sacroiliac joint at the base of the spine (sacroiliitis).54



The prevalence of AS in Europe is estimated to be 23.8 cases per 10,000.51



Age of onset is typically between the ages of 17–35 but symptoms often present years before
a formal diagnosis - which requires radiographic evidence of sacroiliitis.55-57



Clinical features associated with AS include inflammatory back pain, inflammation of spinal
joints (sacroiliitis and enthesitis), peripheral arthritis and restricted spinal flexibility as a result
of joint fusion (ankylosis) The large peripheral joints (hips, shoulders and knees) may also be
involved, and the eyes and cardiovascular system can also be affected.58-60



Disease damage is progressive and irreversible; with spinal mobility impairment being more
influenced by spinal inflammation in early disease, and structural damage in later disease.4

Burden of disease


The clinical, humanistic and economic burden of AS increases with disease progression.61-63



Pain and restricted mobility are highly debilitating for patients and affect their ability to carry
out routine tasks, with considerable impact on patient-reported quality of life.64-67



Given the age of onset, AS is also associated with a considerable economic burden and has
negative impact on employment status.1-3



AS is a life-long condition that utilises NHS resources at all disease stages, from diagnosis to
treatment and rehabilitation.63

Treatment pathway


Current treatments for patients with active AS with an inadequate response to conventional
therapy are the licensed biologic therapies etanercept, adalimumab, infliximab, golimumab
and certolizumab pegol, all of which are TNFα inhibitors.37, 38 There is uncertainty in clinical
practice regarding the efficacy of biologic therapies in patients with an inadequate response
to prior biologic therapy, and the specific sequencing of biologic treatments.



Secukinumab represents the first alternative biologic therapy to the TNFα inhibitors
for treating ankylosing spondylitis, offering a novel mechanism of action and
providing patients, clinicians and the NHS with an important new treatment option for
both the biologic naïve and biologic experienced populations of patients with active
AS.

Company evidence submission template for secukinumab

Page 35 of 266

AS is a progressive, irreversible arthritic disease belonging to a group of conditions known as
seronegative spondyloarthropathies.68 The disease is characterised by inflammation of the
sacroiliac joint at the base of the spine (sacroiliitis).54 The back pain and stiffness that results
from chronic inflammation along the spine places a considerable burden on patients with AS in
terms of physical impairment, pain, quality of life and social functioning.69 No validated molecular
biomarkers have been identified as being associated with AS diagnosis or disease activity, but
there is evidence to suggest a key role for pro-inflammatory cytokines such as IL-17A in AS
pathophysiology.70, 71

3.1. Prevalence
The exact prevalence of AS in the UK is not known. In Europe the prevalence is estimated to be
23.8 cases per 10,000; and according to 2006 data from the Department of Health an estimated
200,000 cases of AS have been diagnosed in the UK.51, 72 An alternative estimate from the NICE
Biologics Commissioning Guide (2012) estimates 70,000 cases of AS in England, based on AS
prevalence estimates provided by the BSR guidelines in 2004 – from 500 to 1,000 cases in a
community of 500,000 adults.25, 39 The Commissioning Guide estimates that there are
approximately 20,000 patients with AS in England eligible for treatment with biologic treatment.39
However, it is believed that these figures may underestimate the real prevalence of AS, in part
due to a mean diagnostic delay of 8.57 years.73, 74 In order to reduce this delay, a UK best
practice model for diagnosis and treatment of axial spondyloarthritis has been developed, using a
care pathway in conjunction with an educational campaign. This approach has shown promising
results in 222 patients with early inflammatory back pain, with a mean time between the onset of
back pain and diagnosis of 5.7 years.75
In 90–95% of cases, patients with AS are diagnosed before the age of 45, with a typical age of
onset of between 17–35 years of age.19, 55, 57 Patients with AS are of working age and essential
contributors to the workforce and the economy. AS is three times more common in men than in
women, and men are also more likely to have more severe disease.76

3.2. Signs and symptoms
AS is formally diagnosed via fulfilment of the modified New York criteria which comprises both
clinical and radiologic criteria, as follows:


At least one of: inflammatory back pain, limitation of lumbar spine or restriction of chest
expansion; and,



Bilaterally grade 2 or unilateral grade 3–4 sacroiliitis77

The onset of AS is insidious and associated with significant delays in diagnosis as shown by a
UK based study which found a mean diagnostic delay of 8.57 years between onset of symptoms,
such as inflammatory back pain, and a formal diagnosis of AS being made.674 Recent efforts to
introduce an Early Inflammatory Back Pain Service alongside an educational campaign in the
UK, have demonstrated reduced delays in the diagnosis of axial spondyloarthritis (AxSpA), with
median duration from the first onset of back symptoms to the diagnosis of AxSpA generally of 3.1
years and of radiographic AxSpA of 4.0 years.75 Other clinical features common in patients with
AS include inflammation of the entheses (enthesitis), peripheral arthritis and extra-articular
manifestations such as uveitis, psoriasis, inflammatory bowel disease and cardiovascular and
pulmonary complications.58-60 Notably, between 10-25% of patients with AS have concomitant
psoriasis lesions, which are themselves effectively treated by secukinumab.58, 78
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The fusion of spinal joints (ankylosis) can occur following enthesitis, as a result of new bone
formation and severe restriction of spinal flexibility affects up to 40% of AS patients. 79 Spinal
deformities arising from the fusion of joints typically occur 10 years after onset of the disease.76
This can be highly disabling for patients, restricting their mobility and impairing their ease of
breathing.76 Patients with AS are also at an increased risk of developing osteoporosis and
experiencing vertebral fractures.80, 81

3.3. Clinical and economic burden, quality of life and social
functioning
AS is a life-long, progressive condition that can lead to irreversible spinal deformities and to a
reduced quality of life in patients who would otherwise be in their prime of life.510
Inflammatory back pain is an inherent clinical feature of AS and severe pain is reported in around
25% patients suffering from AS.66 Joint pain is often exacerbated at night, and fatigue resulting
from disturbed sleep is also reported by patients with AS.14
The debilitating clinical features of AS can restrict the ability of those affected to carry out
everyday activities, with more than 50% reporting difficulties in performing routine tasks
including driving, shopping and having energy for social activities.15 Due to the fact that the onset
and progression of disease often coincides with the most productive years of a patient’s life, AS
is associated with a negative impact on work productivity, resulting in issues of absenteeism and
presenteeism and therefore considerable indirect costs incurred through loss of productivity and
permanent work disability.18-20
Total work-related cost of AS has been estimated to be as high as £11,943 per patient per year
in the UK.13, 51, 52 The contribution of indirect costs to the total cost of the condition is highlighted
by a cross-sectional postal survey study of 1,000 patients with AS from registries at 10
secondary care rheumatology centres in the UK.53 This study found direct healthcare costs to
contribute just 15% of total costs, with unemployment, absenteeism from work and reduced
productivity at work accounting for 63.2%, 1.4% and 19.0%, respectively. One of the important
goals of treatment is to help patients remain in employment.45 In addition, the symptoms of AS
may have further social impact beyond direct workplace productivity, interfering with education,
social relationships and job prospects at a critical and formative period in patients’ lives.50
Due to the chronic and debilitating nature of the disease, AS utilises substantial healthcare
resources for the diagnosis, treatment and rehabilitation of patients with AS.11 Major reported
direct costs associated with AS include physiotherapy, hospitalisation and medication costs, and
these costs constitute a considerable economic burden when considering the substantial
prevalence of the disease in the UK.11
The severity of disease affects both the clinical and economic burden of AS, with both higher
healthcare and work-related costs associated with higher disease activity.12, 13 Physical function
and disease severity have both been identified as predictors of total costs for patients with AS
with one study finding costs to be over three times higher for patients with BASDAI >6 than those
with BASDAI <4.82 As such, new and effective interventions to alleviate symptoms, inhibit
progressive structural damage and improve quality of life are of real value to patients with AS.

Company evidence submission template for secukinumab

Page 37 of 266

3.4. Life expectancy and estimated eligible population
Life expectancy for patients with AS is reduced relative to the general population, with a
standardised mortality rate of 1.63 and 1.38 for males and females respectively.83 The lead
cause of excess mortality in patients with AS is cardiovascular disease, with reduced survival
related to disease severity and duration; the higher incidence of fractures in AS patients also
contributes to increased mortality.39, 83
The NICE Commissioning Guide on biologic drugs for the treatment of inflammatory disease in
rheumatology, dermatology and gastroenterology estimates the number of adult patients with AS
in England at 70,000, of which an estimated 20,000 are expected to be eligible to receive biologic
therapy.39 “Estimates for the rate of uptake amongst those eligible vary between 30-70%: the
NICE Commissioning Guide reports an estimate of 30% in England and Wales, while the clinical
expert
opinion
of
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx reported a figure of 60-70% in Western Europe.”84, 85 Therefore, there are
currently a minimum of 6,800 patients receiving biologic treatment for AS representing a rate of
treatment with biologics for AS of approximately 17 per 100,000 adults per year.39
As previously noted, it is believed that these figures underestimate the real prevalence of AS
and, consequently, the number of AS patients that are eligible and that receive biologic treatment
for the disease could be much higher.73 With the development of out-reach programmes such as
the aforementioned UK best practice model for diagnosis and treatment of AS, reduced delays to
diagnosis and increased awareness will lead to greater numbers of patients receiving more
effective biologic treatment.75

3.5. Treatment pathway and existing NICE guidelines
As conventional care in the UK, patients with AS are initially treated with NSAIDs alongside nonpharmacological interventions to help relieve pain and stiffness (e.g. physiotherapy).39 This
treatment is variably referred to as conventional therapy or conventional care; the two terms are
considered interchangeable within this submission, with conventional care preferentially used
except where the term conventional therapy is felt appropriate to accurately reflect wording in
treatment guidelines or product licences.
Regarding this treatment, there is little evidence to suggest that long term usage of NSAIDs
prevents structural progression of the disease, and furthermore, there are concerns about the
long term use of NSAIDs with regards to known side effects.39 Given that research in the UK has
found mean delay from onset of symptoms to diagnosis of AS of 8.57 years, and that 96% of
patients were taking NSAIDs at diagnosis, it is conceivable that some AS patients in practice are
taking NSAIDs for a considerable length of time even prior to diagnosis of AS.74, 75
Biologic therapies for the treatment of AS have been recently appraised as part of a Multiple
Technology Appraisal (MTA). The Technology Appraisal Guidance (TA383) recommends the use
of the TNFα inhibitor biologic therapies (adalimumab, certolizumab pegol, etanercept, golimumab
and infliximab), within their marketing authorisations, for the treatment of severe active AS in
adults whose disease has responded inadequately to, or who cannot tolerate, NSAIDs.19 Other
treatment guidelines relevant to treatment in England and Wales include those issued by the
BSR in 2005.39 Specifically, these guidelines recommend the use of TNFα inhibitor therapy in
patients who have a diagnosis of AS according to the modified New York criteria, where AS is
active and patients have failed conventional treatment (2 or more NSAIDs each taken
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sequentially at maximum tolerated/recommended dosage for 4 weeks). According to the BSR
guidelines, active AS should be defined as:


BASDAI≥4 cms



And spinal pain VAS (last week)≥4 cms



Both on 2 occasions at least 4 weeks apart without any change of treatment

More recent published guidelines of potential relevance to England and Wales are those jointly
developed by the Assessment of AS (ASAS) and European League Against Rheumatism
(EULAR), which were last updated in 2010.86 These broadly concur with the NICE guidelines for
the treatment of active AS, recommending the use of TNFα inhibitors in patients with persistently
high disease activity despite conventional treatment.86
For patients experiencing an inadequate response to, or unable to tolerate, their first-line biologic
therapy, or whose disease has stopped responding after an initial response, NICE recommends
treatment with another TNFα inhibitor as part of the NICE MTA in AS (TA383).19 An adequate
response is defined as a reduction of the BASDAI to 50% of the pre-treatment value, or by
2 units or more, together with a reduction of the spinal pain VAS by 2 cm or more.19, 37 In
previous appraisals it has been recognised that approximately 20% of patients receiving their first
TNFα inhibitor may have an inadequate response to treatment or experience adverse events,
although this figure could be as high as 40%.38, 87 There are, however, no guidelines regarding
specific sequencing of biologic therapies. Furthermore, as noted in Section 4.10.3 and by the
Assessment Group as part of the MTA in AS, there is a lack of robust data to support use of
TNFα inhibitors in this second-line biologic setting. The clinical trials of secukinumab presented
in Section 4 provide data to support use of secukinumab in this population, and permit a
comparison with a placebo arm that can be considered to reflect the conventional care that
patients would receive following discontinuation of a biologic therapy as an alternative to a
second-line biologic therapy.
This submission considers secukinumab in both the biologic naïve and the biologic experienced
population. In the former population, secukinumab is considered as a first-line biologic for
patients with active AS whose disease has responded inadequately to conventional therapy, and
is therefore compared to the TNFα inhibitors. In the latter population, secukinumab is considered
as an option for the population of patients who have previously received a TNFα inhibitor and is
compared in the base case to conventional care based on the placebo-controlled trials of
secukinumab in the absence of any robust data for TNFα inhibitors in this biologic experienced
population. In considering secukinumab in both of these populations, the NICE final scope for
this appraisal is addressed.
The treatment pathway within which secukinumab is being considered, based on the guidelines
and the data availability discussed above, is presented in Figure 3.
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Figure 3. Treatment pathway for patients with active AS

* Non-pharmacological interventions such as exercise and physiotherapy are recommended alongside pharmacological treatments.
** Recommended by NICE only when the 100 mg dose is provided at the same cost as the 50 mg dose, in accordance with the agreed patient access scheme.
*** Two biosimilar versions of the infliximab originator (Remicade®) are also available on the NHS (Inflectra®, Remsima®) NICE recommends infliximab only if treatment is commenced with the least
expensive infliximab product. Note that although a biosimilar for etanercept (Benepali®) has been approved at the time of submission, a price for this biosimilar with the NHS has not been agreed
and this biosimilar is therefore not available on the NHS in the UK.
Abbreviations: AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; IL, interleukin, NSAIDs, non-steroidal anti-inflammatory drugs; TNFα , tumour necrosis
factor alpha; VAS, visual analogue scale.
Source: BSR Guidelines 2005,39 NICE Technology Appraisal Guidance (TA383).19
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3.6. Equity considerations
It is not considered that this appraisal will exclude any people protected by equality legislation, or
lead to a recommendation that would have a different impact on people protected by equality
legislation than on the wider population, or lead to recommendations that have any adverse
impact on people with a particular disability or disabilities.
Two potential equity considerations were explored in the scoping exercise for this submission,
relating to patient assessments and potential needle phobia. In both cases it was judged that
adequate solutions are available and neither issue represents a new or major concern.
With respect to the equity consideration concerning patient assessments noted in previous
technology appraisals for this indication, we consider that the conclusion reached in the previous
appraisal still holds:
“When using BASDAI and spinal pain VAS scores to inform conclusions about whether or not
sustained active spinal disease is present… There are circumstances in which it may not be
appropriate for healthcare professionals to use a patient's BASDAI and spinal pain VAS scores
to inform their conclusion about the presence of sustained active spinal disease. These are:


where the BASDAI or spinal pain VAS score is not a clinically appropriate tool… because
of a patient's learning or other disabilities (for example, sensory impairments) or linguistic
or other communication difficulties



where it is not possible to administer the BASDAI or spinal pain VAS questionnaire in a
language in which the patient is sufficiently fluent… or there are similarly exceptional
reasons… in that individual patient's case.

In such cases, healthcare professionals should make use of another appropriate method of
assessment, which may include adapting the use of the questionnaire to suit the patient's
circumstances.” [Taken directly from TA143]37
With respect to patients with ‘needle phobia’ secukinumab is licensed for use in a SensoReady®
pen, which has been shown to result in high patient acceptability in studies evaluating
secukinumab in patients with psoriasis.53 The SensoReady® pen has features that may aid
injection in patients with needle phobia, thereby mitigating this inequity consideration. In the
SensoReady® pen, the needle is hidden and remains covered both before and after injection.
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4. Clinical effectiveness
Summary of Clinical Evidence


A systematic literature review (SLR) identified two key RCTs providing evidence for
secukinumab 150 mg in the treatment of active AS for this submission. MEASURE 2 and
MEASURE 1 are the first Phase III randomised-controlled trials to evaluate the effectiveness
of selective IL-17A inhibition with secukinumab in the treatment of active AS. Together,
MEASURE 2 and MEASURE 1 included 590 patients with moderate to severe AS, and a
previous history of active AS despite current or previous treatment with NSAIDs, DMARDs
and/or TNFα inhibitor therapy.



The MEASURE 2 study used a subcutaneous loading dosing regimen with a four-weekly
maintenance dosing regimen of secukinumab 150 mg, reflecting the licensed dosing
regimen. MEASURE 1 used an i.v. loading dosing regimen but also used four-weekly s.c.
maintenance dosing of secukinumab 150 mg. Both trials therefore provide evidence relevant
to this submission.



Both trials indicate secukinumab has a rapid onset of efficacy which is sustained for up to two
years.



In both trials, secukinumab 150 mg was superior to placebo for all primary and secondary
endpoints (with the exception of ASAS partial remission in MEASURE 2) when assessed at
Week 16, and the response rates with secukinumab 150 mg were subsequently sustained up
to 2 years (Week 104).



Regarding the primary efficacy variable, ASAS20, the secukinumab 150 mg treatment arm
demonstrated response rates of 61.1% and 60.8% at Week 16 in MEASURE 2 and
MEASURE 1 respectively, which was significantly higher than the respective placebo control
groups (28.4%, p<0.0001 and 28.7%, p<0.0001). This significant benefit versus placebo was
also seen when considering the more stringent measure of ASAS40 response.



Additional outcome measures including BASDAI change from baseline, BASDAI 50
response, and BASFI change from baseline, confirmed the clinical efficacy of secukinumab
across measures of disease activity and physical function, with secukinumab demonstrating
significant benefit versus placebo across these measures at Week 16. Again, patients treated
with secukinumab 150 mg were seen to maintain these responses up to 2 years (Week 104).



The quality of life measure ASQoL demonstrated that the secukinumab 150 mg group
experienced significantly greater improvements in quality of life compared with placebo
controls in both trials; a mean change of -4.00 vs. -1.37 in the placebo arm (p=0.001) in
MEASURE 2 and -3.58 vs. -1.04 in the placebo arm (p<0.0001) in MEASURE 1.



MEASURE 1 also provided results for radiographic outcomes, highlighting the efficacy of
secukinumab on a further clinically relevant and important aspect of the disease. In
MEASURE 1, no radiographic progression of the disease was observed in approximately
80% of patients randomised to secukinumab at baseline after 104 weeks of treatment
(mSASSS change ≤0).



The results of MEASURE 2 and MEASURE 1 demonstrate the clinical efficacy of
secukinumab treatment when assessed across a variety of outcome measures, and show
that the clinical benefit conferred by secukinumab is maintained for at least two years.
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4.1. Identification and selection of relevant studies
4.1.1. Systematic literature review
A clinical SLR was conducted for the purpose of identifying all relevant clinical evidence for the
use of secukinumab and relevant comparators in the treatment of active AS. This SLR consisted
of an original SLR and a subsequent update, as detailed below. The results of this SLR were
intended to inform the clinical evidence base for secukinumab presented in this submission, as
well as the NMA conducted to assess comparative effectiveness (see Section 4.10).
Additionally, a search of the Novartis Clinical Study Reports was conducted to identify nonpublished, more granular data of relevance to the submission from the AS clinical trial
programme.24, 25

4.1.2. Search strategy
A predefined search strategy was used to perform searches of the following electronic
databases:


MEDLINE and MEDLINE In-Process (via PubMed platform)



Embase (via Elsevier platform [original review] and Ovid SP [update review])



Biosciences Information Services (BIOSIS) (via Dialog platform [original review] and Web
of Science [update review])



The Cochrane Library (via Wiley Online platform), including:
o

The Cochrane Central Register of Controlled Trials

o

The Cochrane Database of Systematic Reviews

o

Database of Abstracts of Reviews of Effectiveness

In addition, online congress abstracts (European League Against Rheumatism 2013-2015,
National Ankylosing Spondylitis Society 2013-2015, American College of Rheumatology 20132015 and British Society of Rheumatology 2015), the EMA’s European public assessment
reports and clinical trial registries (ClinicalTrials.gov and the International Clinical Trials Registry
Platform) were also searched.
The detailed search strategies used for online databases are provided in Appendix C. For the
original review, the electronic database searches were conducted from 23rd – 27th January 2015,
and no limit was placed on the publication date for electronic searches. Congress abstract
searches were performed between 10th February 2015 and 5th March 2015 for the original SLR
and on 3rd November 2015 for the update, and were restricted to those published in the last three
years (2013-2015) as it was expected that high-quality studies presented at congresses earlier
than this would have since been published. For the update to the SLR, electronic searches were
performed on 14th September 2015 and searched for all articles from 1st January 2014 to this
date. Results of this search were then de-duplicated against the full list of electronic records
identified by the original search. The overlap in dates (1st January 2014 – 23rd January 2015) was
deliberate in order to ensure that any studies published prior to the date of the original search but
indexed afterwards were captured.
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No language limitations were applied to either the original or update searches.
In addition to the above, hand searches of reference lists of existing, relevant SLRs and metaanalyses identified through the electronic database searches were also conducted to identify any
potentially relevant records that might have been missed by the database searches.
The SLR update was designed to replicate the original SLR as closely as possible. Differences in
the methodology of the original and update SLR are noted in Appendix C.

4.1.3. Study selection
Titles and abstracts were retrieved for all identified records and then independently screened by
two researchers against the predefined PICOS inclusion and exclusion criteria presented below
in Table 6. Any differences in decisions between researchers were resolved by consensus, or by
third researcher arbitration where a consensus could not be reached. There were no limits on
specific outcome requirements at the title and abstract stage.
Full-text articles of all records that met the inclusion and exclusion criteria were retrieved and
subject to a second round of screening. Again, full-text articles were reviewed independently by
two researchers against predefined inclusion and exclusion criteria. The criteria applied for the
level 2 screen were identical to those for the level 1 screen (Table 6), with the exception of the
handling of systematic reviews and meta-analyses, and the introduction of criteria relating to
outcomes of interest. The inclusion and exclusion criteria for the level 2 screen are reported in
Table 7. Any differences in decisions between researchers were resolved by consensus, or by
third researcher arbitration where a consensus could not be reached.
Data for included articles were extracted from full-text versions of studies, when these were
available, by one reviewer. Abstracts or posters were only used for extraction when these were
the terminal source document. The data extracted from the relevant RCTs included the trial
characteristics, patient demographics, treatment history, disease severity and interventions. Data
were extracted for the following timepoints, where available: Week 12, 16, 24, 52 and outcomes
reported after Week 52.
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Table 6: List of criteria for the inclusion and exclusion of studies at level 1 (title and abstract)
screening.

Criteria

Inclusion criteria

Exclusion criteria

Population

 Adult (≥18 years) patients with active or severe
active AS
 TNFα inhibitor-naïve patients as long as they
had demonstrated prior intolerance or
inadequate response to conventional
treatments
 Second-line patients who had inadequate
response to prior treatments (e.g., conventional
treatment with DMARDs, NSAIDs, and/or TNFα
inhibitors)
 Second-line patients who were intolerant to
prior treatments (e.g., conventional treatment
with DMARDs, NSAIDs, and/or TNFα inhibitor)

 Children
 Patients with mild or early
AS; if population was mixed
(i.e., mild to severe), the
studies were excluded if data
for active or severe active AS
were not reported separately
 Non-radiographic axial
spondyloarthritis
 Treatment-naïve patients

Intervention

 Secukinumab

 Non-biologic treatments for
AS (e.g., DMARDs, NSAIDs)

Comparators

 Certolizumab pegol (Cimzia )
®
 Etanercept (Enbrel [biosimilars: Avent,
BX2922, CHS-0214, ENIA11, Etacept, Etanar,
GP2013, GP2015, HD203, LBEC0101, PRX106, SB4, TuNEX, Yisaipu])
®
 Adalimumab (Humira , Trudexa [biosimilars:
ABP 501, BI695501, CHS-1420, GP2017,
M923, PF-06410293])
®
 Infliximab (Remicade [biosimilars: CT-P13,
Remsima, Inflectra])
®
 Golimumab (Simponi )

 Non-biologic treatments for
AS (e.g., DMARDs, NSAIDs)
 Combinations of the
therapies of interest

Outcomes

Any

None

Study
design

 Randomised, controlled, prospective clinical
trials
 Long-term follow-up studies (e.g. open-label
follow-up studies with continuation of
treatments in their respective randomised
group)
a
 Systematic reviews, including meta-analyses








®






Non-randomised clinical trials
Preclinical studies
Phase I studies
Prognostic studies
Retrospective studies
Prospective observational
studies
Case reports
Commentaries and letters
(publication type)
Consensus reports
Non-systematic reviews

Language

All languages

None

Date

No limit

None

Note: The inclusion criteria encompassed studies evaluating biosimilar products for etanercept, adalimumab and infliximab;
The interventions of interest in this review consist of all therapy versions of the listed treatments at labelled doses.
a
Only used for identification of primary studies that were missed in the electronic searches. Systematic reviews and metaanalyses were only included during the initial screening process and were excluded during the full-text review process (see
Table 7); bAll studies classed as Phase I were excluded according to this criteria; as such studies classed as both Phase I and
Phase II were excluded.
Abbreviations: AS, ankylosing spondylitis; DMARD, disease modifying anti-rheumatic drug; NSAID, non-steroidal antiinflammatory drug; TNFα, tumour necrosis factor alpha.
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Table 7: List of criteria for the inclusion and exclusion of studies at level 2 (full-text) screening.

Criteria

Inclusion criteria

Exclusion
criteria

Population

As level 1

As level 1

Intervention

As level 1

As level 1

Comparators

As level 1

As level 1

Outcomes

To be included in the review, a study must report at least one of
the outcomes of interest.

None

Efficacy measurements:
 ASAS score
 Proportion of patients achieving ASAS20 response, ASAS40
response, ASAS70 response or ASAS 5/6 response
 Proportion of patients achieving ASAS20 or ASAS40 response
in the subgroup of patients who are TNFα inhibitor-naïve,
have inadequate response to TNFα or who are TNFα
intolerant
 ASAS partial remission
 Patient’s global assessment of disease activity
 Proportion of patients with inactive disease (ASDAS<1.3)
 Proportion of patients with clinically important change (defined
as ASDAS improvement of ≥1.1)
 Proportion of patients with major improvement (defined as
ASDAS improvement of ≥2.0)
 BASDAI score
 Spinal mobility assessed by BASMI (cervical rotation, maximal
intermalleolar distance, lateral spinal flexion, lumbar flexion
[modified Schober], tragus-to-wall distance), chest expansion
and occiput-to-wall distance
 BASFI score
 44 tender and swollen joint count
 Maastricht Ankylosing Spondylitis Enthesitis Score (MASES)
 Serum high-sensitivity C-reactive protein
 modified Stoke Ankylosing Spondylitis Spinal Score
(mSASSS): proportion of patients with a relapse
 Patient assessment spinal pain
QoL measurements:
 ASQoL
 EQ-5D
 SF-36
 HAQ
 FACIT-fatigue
Safety outcomes:
 Overall AEs
 Overall serious AEs
 Mortality
 Treatment-related mortality
 Discontinuations due to AEs
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Criteria

Inclusion criteria

Exclusion
criteria

 Individual safety outcomes (may include serious viral upper
respiratory infections, dyslipidemia, headache, gastrointestinal
symptoms [nausea/pain], serious infections; TB; malignancies
(including lymphoma, melanoma, and NMSC); injection site
reactions; immunogenicity, uveitis flair, uveitis de novo, major
adverse cardiac event, and leukopenia)

Study
design

 Randomised, controlled, prospective clinical trials
 Long-term follow-up studies (e.g. open-label follow-up studies
if patients continued in the group to which they were
randomised)

As level 1,
Systematic
reviews and
meta-analyses

Language

As level 1

As level 1

Date

As level 1

As level 1

Abbreviations: AE, adverse event; ASAS, Assessment of Spondyloarthritis International Society; ASDAS, Ankylosing
Spondylitis Disease Activity Score; ASQoL, Ankylosing Spondylitis Quality of Life; BASDAI, Bath Ankylosing Spondylitis
Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; EQ-5D, EuroQol 5D questionnaire; FACIT,
Functional Assessment of Chronic Illness Therapy; HAQ, Health Assessment Questionnaire; MASES, Maastricht Ankylosing
Spondylitis Enthesitis Score; mSASSS, modified Stoke Ankylosing Spondylitis Spinal Score; QoL, quality of life; SF-36, Short
Form Health Survey; NMSC, non-melanoma skin cancer; TNFα, tumour necrosis factor alpha.

4.1.4. PRISMA flow diagram
A PRISMA flow diagram presenting the results of the original and updated SLRs is provided in
Figure 4.
Overall, a total of 86 records met the inclusion criteria of the SLR, reporting on 23 unique trials. A
full list of all 23 trials identified is presented in Table 8; this table also notes the primary and
secondary sources for each trial and the inclusion or not of each trial in the NMA presented in
Section 4.10. Of the 23 trials identified, 3 reported on secukinumab in the treatment of AS. A full
list of the studies excluded at level 2 screening can be found in Appendix C.
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Figure 4. PRISMA diagram for systematic literature review.

Abbreviations: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analysis; MTC, mixed-treatment comparison.

Company evidence submission template for Secukinumab Page 48 of 266

Table 8: Summary of literature references for RCTs included and excluded from the NMA

Trial
acronym

Intervention

Two doses of
i.v.
secukinumab (
10 mg/kg)
given 3 weeks
apart

Comparator

Population

Aim/objectives of the
study

Primary
study
reference

Secondary
references

Study
included in
NMA?

NA

No –
treatment
regimen is
unlicensed
use of
secukinumab
at dose of 10
mg/kg 3
weeks apart

NA

No – dose
reduction
strategy not
relevant
No –
sulfasalazine
does not act
as a
comparator
arm in the
network and
is not a
treatment of
interest

Two doses of
i.v. placebo
given 3 weeks
apart

30 patients aged 18-65
with moderate-tosevere AS were
randomly assigned to
treatment

To assess the efficacy
and safety of
secukinumab in treating
patients with active AS

Baeten et
22
al. 2013

Etanercept (50
mg) s.c. once
weekly

47 patients responded
to etanercept (50 mg
weekly) in the first
phase of the trial, and
were randomised to
either continue on 50
mg weekly or reduce
to 25 mg weekly

To evaluate
maintenance of
response to etanercept
following dose reduction

Gaffney et
88
al. 2014

ASCEND

Etanercept (50
mg) s.c. once
weekly

Sulfasalazine
titrated to a
maximum of 3
gm/day

566 patients, at least
18 years of age, with
active AS, who had
previously failed
treatment with at least
1 NSAID were
randomly assigned to
treatment

To compare the efficacy
and safety of etanercept
with that of sulfasalazine
after 16 weeks of
treatment in patients
with axial and peripheral
manifestations of AS

Braun et al.
89
2011

Braun et al. 2012
91
Moots et al. 2012

ASSERT

Infliximab (5
mg/kg) i.v. at
Weeks 0, 2, 6,
12, and 18

Placebo at
Weeks 0, 2, 6,
12, and 18

279 adult patients with
AS for at least three
months were randomly
assigned to treatment

To evaluate the efficacy
and safety of infliximab
in patients with AS

van der
Heijde et al.
92
2005

Machado et al. 2010
93
Braun et al. 2009
94
Braun et al. 2006
95
Braun et al. 2008

Yes

ATLAS

Adalimumab
(40 mg) s.c.

Placebo every
other week

315 patients, at least
18 years of age, with

To evaluate the safety
and efficacy of

van der
Heijde et al.

van der Heijde et al.
97
2015

Yes

A2209
trial

ANSWERS

Etanercept (25
mg) s.c. once
weekly

90

4
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Trial
acronym

Intervention

Comparator

every other
week

Population
active AS, were
randomly assigned to
treatment

CANDLE

Infliximab (3
mg/kg) i.v. at
Weeks 0, 2, 6,
14 and every 8
weeks
thereafter

Placebo at
Weeks 0, 2 and
6, then
infliximab at
Weeks 14, 16,
22 and every 8
weeks thereafter

Giardina et
al. 2010

Etanercept (50
mg) s.c.
weekly

Infliximab (5
mg/kg at Week
0, 2, 6 and
every 6 weeks

Aim/objectives of the
study
adalimumab in patients
with active AS

76 patients with active
AS were randomised

To evaluate the efficacy
and safety of low-dose
(3 mg/kg) infliximab in
the treatment of AS

50 patients who were
non-responders to oral
NSAIDs

To compare the efficacy
and safety of etanercept
and infliximab

Primary
study
reference
2006

96

Study
included in
NMA?

Secondary
references
98

Sieper et al. 2012
Maksymowych et al.
99
2010
van der Heijde et al.
100
2009
van der Heijde et al.
101
2009
102
Revicki et al. 2008
van der Heijde et al.
103
2008
104
Davis et al. 2007
105
Sieper et al. 2014
van der Heijde et al.
106
2008

Inman et al.
107
2010

Maksymowych et al.
108
2010
109
Inman et al. 2008
Maksymowych et al.
110
2008

No –
treatment
regimen is
unlicensed
use of
infliximab at
dose of 3
mg/kg

Giardina et
29
al. 2010

NA

Yes

Inman et al.
111
2008

Deodhar et al. 2015
van der Heijde et al.
113
2014
114
Braun et al. 2014
van der Heijde et al.
115
2013a

112

GO-RAISE

Golimumab
(50 mg or 100
mg) s.c. every
4 weeks

Placebo every 4
weeks

356 adult patients, with
active AS, were
randomly assigned to
treatment

To evaluate the efficacy
and safety of golimumab
in patients with AS
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Yes

Trial
acronym

Intervention

Comparator

Population

Aim/objectives of the
study

Primary
study
reference

Study
included in
NMA?

Secondary
references
116

Braun et al. 2012b
117
Braun et al. 2012c
118
Deodhar et al. 2010
van der Heijde et al.
119
2013b
120
Deodhar et al. 2013
121
Braun et al. 2013
Deodhar et al.
122
2014a
123
Inman et al. 2013
Van Der Heijde et al.
124
2013c
125
Kay et al. 2015

Gorman et
al. 2002

Hu et al.
2012

Etanercept (25
mg) s.c. twice
a week

Placebo twice a
week

Adalimumab
(40 mg) s.c.
every other
week during
the initial 12
week doubleblind period.
This regimen
continued
throughout the
ongoing openlabel period

Placebo every
other week
during the initial
12 week doubleblind period. At
Week 12, all
patients began
receiving
adalimumab (40
mg) s.c. every
other week, and
this regimen
continued
throughout the
ongoing open-

40 patients with
evidence of active AS
despite accepted
treatments

To investigate the
efficacy of etanercept in
patients with AS

Gorman et
126
al. 2002

NA

No – the
study did not
report any
endpoints of
interest

46 patients who had
been treated
unsuccessfully
(nonresponsive or lack
of tolerance) with ≥ 1
NSAID

To investigate whether
adalimumab is effective
for active AS patients
and whether it has an
impact on the formation
of fatty deposition
lesions and serum
Dickkopf homolog 1
(Dkk-1) levels in AS
patients

Hu et al.
127
2012

NA

Yes
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Trial
acronym

Intervention

Huang et al.
2010

Etanercept (50
mg) s.c. once
weekly

Huang et al.
2011

Etanercept (50
mg) s.c. once
weekly

Huang et al.
2014

Adalimumab
(40 mg) s.c.
every other
week

Comparator
label period
Placebo once
weekly for 6
weeks, then
etanercept (50
mg) once
weekly
Placebo once
weekly for 6
weeks, then
etanercept (50
mg) once
weekly
Placebo every
other week

LOADET

Etanercept (50
mg) s.c. twice
a week

Etanercept
(50mg) once a
week

MarzoOrtega et
al. 2005

Infusions of
infliximab (5
mg/kg) i.v. at
Weeks 0, 2, 6,
14, and 22. In
addition, all
subjects were
provided at
Week 0 with a
prescription for
oral

Infusions of
placebo at
Weeks 0, 2, 6,
14, and 22. In
addition, all
subjects were
provided at
Week 0 with a
prescription for
oral
methotrexate at

Primary
study
reference

Secondary
references

Study
included in
NMA?

NA

No – there
was no
comparator
arm after 6
weeks

Huang et
129
al. 2011

NA

No – there
was no
comparator
arm after 6
weeks

Huang et
130
al. 2014

NA

Yes

NA

No –
comparison
was to an
unlicensed
dose of
etanercept

NA

No – the
study did not
connect to
the network

Population

Aim/objectives of the
study

152 Chinese patients
with active AS were
randomised

To evaluate the shortterm efficacy and safety
of etanercept treatment
in Chinese patients with
active AS

381 Chinese patients
completed the trial

To evaluate the efficacy
and safety of etanercept
50 mg once-weekly
treatment of Chinese
patients with active AS

334 patients with
inadequate response
or intolerance to prior
treatments
108 patients aged 1870 with a diagnosis of
AS and who had failed
treatment with at least
two NSAIDs were
randomly assigned to
treatment

To evaluate the efficacy
and safety of
adalimumab in Chinese
patients with AS
To evaluate the efficacy
and safety of etanercept
100 mg vs 50 mg/ week
in patients with AS

NavarroSarabia et
131
al. 2011

42 patients with
persistent
inflammatory back
pain and CRP>10 mg/l
despite treatment with
NSAIDs or DMARDs

To examine the efficacy
and safety of infliximab
combined with
methotrexate compared
with methotrexate alone
in the treatment of AS

MarzoOrtega et
132
al. 2005
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Huang et
128
al. 2010

Trial
acronym

Intervention

Comparator

methotrexate
at a dose of
7.5 mg with
folic acid cover
(5 mg twice a
week), which
would be
eventually
increased to
10 mg a week

a dose of 7.5
mg with folic
acid cover (5 mg
twice a week),
which would be
eventually
increased to 10
mg a week

MEASURE
1

Secukinumab
given as i.v.
loading doses
(10 mg/kg) at
Weeks 0, 2
and 4,
followed by
secukinumab
(75 or 150 mg)
s.c. at Week 8
and injected
every 4 weeks

Placebo given
i.v. at Weeks 0,
2 and 4,
followed by
placebo s.c. at
Week 8 and 12

MEASURE
2

Secukinumab
(75 mg or 150
mg) plus
placebo (150
mg or 75 mg)
s.c. once
weekly at
Weeks 0, 1, 2,
3 and 4,
followed by
dosing every

Placebo 75 mg
and placebo 150
mg s.c. once
weekly at
Weeks 0, 1, 2, 3
and 4, followed
by dosing every
four weeks
starting at Week
4

Population

371 patients, at least
18 years old, with
moderate to severe
active AS were
randomly assigned to
treatment

219 patients, at least
18 years of age, with
moderate to severe
active AS were
randomly assigned to
treatment

Aim/objectives of the
study

To demonstrate the
efficacy on signs and
symptoms at Week 16
and to assess the long
term safety, tolerability
and efficacy on signs,
symptoms and spine
structure of
secukinumab in subjects
with active AS despite
current or previous
NSAID, DMARD and/or
TNFα inhibitor therapy
To provide 16-52 weeks
efficacy, safety and
tolerability data to
support use of the
secukinumab PFS for
s.c. self-administration
in patients with active
AS despite current or
previous NSAID,
DMARD and/or TNFα
inhibitor therapy
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Primary
study
reference

Secondary
references

Study
included in
NMA?

Baeten et
a14
al. 2015

Baeten et al. 2014
134
Deodhar et al. 2014
23
Baeten et al. 2015
Baraliakos et al.
26
2015
135
Deodhar et al. 2015
28
Baeten et al. 2015
Baraliakos et al.
136
2015
137
Wei et al. 2015

Baeten et
a14
al. 2015

Sieper et al. 2014
28
Baeten et al. 2015
139
Braun et al. 2015
140
Braun et al. 2015
135
Deodhar et al. 2015
141
Deodhar et al. 2015
27
Sieper et al. 2015
142
Sieper et al. 2015

133

Yes

138

Yes

Trial
acronym

Intervention

Comparator

Population

Aim/objectives of the
study

Placebo every
other week for
24 weeks, then
open label
adalimumab

82 patients with active
AS who had
inadequate response,
or were intolerant to >1
NSAID; and had no
prior exposure to antiTNF therapy

To compare the
progression of structural
damage in the spine in
patients with AS treated
with adalimumab for up
to 2 years versus
patients who had not
received TNF antagonist
therapy

Primary
study
reference

Secondary
references

Study
included in
NMA?

Lambert et
143
al. 2007

Sieper et al. 2014
Van der Heijde et al.
144
2009

Landewe et
145
al. 2014

Sieper at al. 2015
147
Landewe et al. 2012
148
Sieper et al. 2014
Maksymowych et al.
149
2014
150
Sieper et al. 2014
151
Mease et al. 2014
Van der Heijde et al.
152
2013
153
Landewe et al. 2013
154
Sieper et al. 2013
155
Sieper et al. 2013
156
Landewe et al. 2013
157
Sieper et al. 2014
Rosenbaum et al.
158
2014
Rudwaleit et al.
159
2014
160
Sieper et al. 2014
161
Sieper et al. 2015

four weeks
starting at
Week 4

M03-606
Canadian
AS Study

Adalimumab
(40 mg) s.c.
every other
week for 24
weeks, then
open label
adalimumab

105

No – the
study did not
report any
endpoints of
interest

146

RAPIDaxSpA

Certolizumab
pegol (200
mg) s.c. every
2 weeks or
certolizumab
pegol (400
mg) s.c. every
4 weeks

Placebo

325 patients, at least
18 years of age, with
active axial
spondyloarthritis
including patients with
AS and nonradiographic axial
spondyloarthritis were
randomly assigned to
treatment

To evaluate the efficacy
and safety of
certolizumab pegol after
24 weeks in patients
with axial spondylitis
and non-radiographic
axial spondylitis
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Yes

Trial
acronym

Intervention

Comparator

SPINE

Etanercept (50
mg) s.c. once
weekly

Placebo once
weekly

Golimumab
(50 mg) s.c.
monthly

Placebo monthly

Zhang et al.
2009

Etanercept s.c.
for 12 weeks

Placebo for 6
weeks, then
etanercept for 6
weeks

Zhang et al.
2012

Etanercept 50
mg s.c. for 12
weeks

Placebo for 6
weeks, then
etanercept for 6
weeks

Tam et al.
2014

Population
82 patients who were
refractory to NSAIDs
but biologic-naive
41 patients with AS
who had an
inadequate response
to at least two NSAIDs
during a 3-month
period, failure of IA
steroids or failure of
SSZ (in patients with
predominantly
peripheral arthritis)

Aim/objectives of the
study

Primary
study
reference

Secondary
references

Study
included in
NMA?

To evaluate the effect of
etanercept in patients
with advanced AS

Dougados
et al.
162
2011

Dougados et al.
163
2012

Yes

NA

No – the
study did not
report any
endpoints of
interest

To ascertain the efficacy
of golimumab compared
with placebo in the
prevention of
atherosclerosis and
arterial stiffness in AS

Tam et al.
164
2014

86 patients with active
AS were randomised

To evaluate the shortterm efficacy of
etanercept in patients
with active AS

Zhang et al.
165
2009

NA

127 patients with
active AS were
randomised

To evaluate the efficacy
of etanercept in the
treatment of active AS
with enthesitis

Zhang et al.
166
2012

NA

a

No – there
was no
comparator
arm after 6
weeks
No – there
was no
comparator
arm after 6
weeks

Please note that subsequent to the SLR, an additional article by Baeten et al. was published in January 2016, which describes results from the MEASURE 1 and MEASURE 2 trials up to Week 52,
and hence is considered the primary reference source for these trials.
Abbreviations: AS, ankylosing spondylitis; CRP, C-reactive protein; DMARD, disease-modifying anti-rheumatic drug; IA, intra-articular; i.v., intravenous; kg, kilograms; mg, milligrams; NA, not
applicable; NSAID, non-steroidal anti-inflammatory drug; PFS; pre-filled syringe; s.c. subcutaneous; TNFα, tumour necrosis factor alpha.
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4.2. List of relevant randomised controlled trials
As presented in Table 8 the clinical SLR identified three published RCTs (A2209, MEASURE 1,
MEASURE 2) investigating secukinumab in the treatment of AS. Please note that subsequent to
the SLR, an additional article by Baeten et al. was published, which describes results from the
MEASURE 1 and MEASURE 2 trials up to Week 52.14
The A2209 trial was a small Phase II proof of concept RCT evaluating the efficacy at 6 and up to
28 weeks.22 Part 1 of the study enrolled 30 patients, who received two infusions spaced three
weeks apart of either secukinumab 10 mg/kg or placebo. In Part 2, which enrolled 30 different
patients, two infusions of secukinumab spaced three weeks apart were administered at 10
mg/kg, 1.0 mg/kg or 0.1 mg/kg (please see Appendix D). Given the small, short term nature of
this study, as well as the inconsistent timepoint used as the study endpoint and the absence of
licensed doses being administered, the A2209 study will not be considered further in this
submission, however, relevant radiographic results are presented in Appendix D. Furthermore,
two large Phase III RCTs were identified, which provide the evidence for the efficacy and safety
of secukinumab in AS (MEASURE 1 and MEASURE 2) presented in this submission.
Together, MEASURE 1 and MEASURE 2 are the first Phase III randomised-controlled trials to
evaluate the effectiveness of selective IL-17A inhibition with secukinumab in the treatment of
active AS. Both were placebo-controlled studies; no studies were identified that directly
compared secukinumab to any of the active biologic comparators.
A summary of the MEASURE 2 and MEASURE 1 trials is provided in Table 9. The two studies
differed only in the choice of s.c. vs. i.v. loading regimen, which was used in MEASURE 2 and
MEASURE 1 respectively; primary and secondary endpoints of the two trials were the same.
In MEASURE 2, patients received initial s.c. dosing of secukinumab 150 mg at Baseline, Weeks
1, 2, and 3, followed by maintenance s.c. dosing of secukinumab 150 mg every 4 weeks, starting
at Week 4. This regimen reflects the licensed monthly dosing regimen for secukinumab in AS.
The MEASURE 1 trial differed from the licensed dosing regimen of secukinumab in that
secukinumab was administered intravenously during the initial loading period at a dose of 10
mg/kg at Baseline, Week 2 and Week 4. From Week 8 onwards, patients then received a
maintenance dose of s.c.secukinumab 150 mg every four weeks. Importantly, the MEASURE 1
trial provides results from radiographic outcomes from X-ray, MRI and DXA scans.
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Table 9: List of relevant secukinumab randomised-controlled trials

Trial number
(acronym)
NCT01649375
MEASURE 2

NCT01358175
MEASURE 1

Population

Intervention

Comparator

219 randomised adult patients with moderate to
severe AS fulfilling the Modified New York
criteria, with prior documented radiological
evidence, and previous history of active AS*
despite current or previous NSAIDs, DMARDs
and/or TNFα inhibitor therapy
 61% patients TNFα inhibitor-naïve in the
randomised set
 39% patients inadequate responder to TNFα
inhibitor therapy in the randomised set

Group 1: secukinumab 75 mg plus placebo
150 mg once weekly at Baseline, Weeks 1,
2, and 3 followed by dosing every four
weeks starting at Week 4 (n=73)

Group 3: placebo 75 mg
and placebo 150 mg once
weekly at Baseline, Weeks
1, 2 and 3, followed by
dosing every four weeks
starting at Week 4 (n=74)
up to Week 16.

371 randomised adult patients with moderate to
severe AS fulfilling the Modified New York
criteria, with prior documented radiological
evidence, and previous history of active AS*
despite current or previous NSAIDs, DMARDs
and/or TNFα inhibitor therapy

Group 1: secukinumab i.v. (10 mg/kg) at
Baseline, Week 2 and Week 4 followed by
secukinumab 75 mg s.c. every 4 weeks
starting at Week 8 (n=124)

 73% patients TNFα inhibitor-naïve in the
randomised set
 27% patients inadequate responder to TNFα
inhibitor therapy in the randomised set

Group 2: secukinumab 150 mg plus
placebo 75 mg once weekly at Baseline,
Weeks 1, 2 and 3, followed by dosing every
four weeks starting at Week 4 (n=72)

Group 2: secukinumab i.v. (10 mg/kg) at
Baseline, Week 2 and Week 4 followed by
secukinumab 150 mg s.c. every 4 weeks
starting at Week 8 (n=125)

Primary study
reference
Baeten et al.
14
2015**

Patients were then rerandomised to receive
secukinumab (either 75
mg or 150 mg) every 4
weeks.
Group 3: placebo i.v. at
Baseline, Week 2 and
Week 4 then placebo s.c.
at Week 8 and Week 12
(n=122).

Baeten et al.
14
2015**

Non-responders were rerandomised at Week 16 to
receive secukinumab (75
mg or 150 mg) every four
weeks; responders were
re-randomised at Week
24.

*BASDAI ≥4 [0-10] and spinal pain as measured by VAS ≥4 cm [0-10 cm]); **Subsequent to the SLR, an additional article by Baeten et al. was published in January 2016, which describes results
from the MEASURE 1 and MEASURE 2 trials up to Week 52, and hence is considered the primary reference source for these trials.
Abbreviations: AS, ankylosing spondylitis; CSR, clinical study report; DMARDs, disease modifying anti-rheumatic drugs; i.v., intravenous; NSAIDs, non-steroidal anti-inflammatory drugs; s.c.,
subcutaneous; TNFα , tumour necrosis factor alpha.
Source: MEASURE 2 Clinical Study Report25, MEASURE 1 Clinical Study Report,24 Baeten et al. 2015.14
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4.3. Summary of methodology of the relevant randomised
controlled trials
4.3.1. MEASURE 2 study design
The primary objective of the trial was to demonstrate that the efficacy of secukinumab 75 mg or
150 mg at Week 16 is superior to placebo in patients with active AS based on the proportion of
patients achieving an ASAS20 response.
The primary endpoint of the MEASURE 2 trial was at Week 16, with secondary endpoints also at
Week 52 and 104, allowing long-term safety and efficacy data to be collected.
Prior to randomisation, enrolled patients were screened to assess their eligibility for the trial. At
baseline, eligible patients were randomised in a ratio of 1:1:1 to one of the three treatment
groups (please see below). At each study treatment visit two s.c. injections in the form of prefilled syringes were administered. This was necessary in order to maintain blinding, because the
identity of the study treatments as pre-filled syringes could not be disguised due to their different
volume forms.


Group 1: secukinumab 75 mg plus placebo 150 mg once weekly at Baseline, Weeks 1, 2
and 3, followed by dosing every four weeks starting at Week 4 (n=73)



Group 2: secukinumab 150 mg plus placebo 75 mg once weekly at Baseline, Weeks 1, 2,
and 3, followed by dosing every four weeks starting at Week 4 (n=72)



Group 3: placebo 75 mg and placebo 150 mg once weekly at Baseline, Weeks 1, 2, and 3
followed by dosing every four weeks starting at Week 4 (n=74)

To minimise the time that patients with active disease spent receiving placebo treatment, at
Week 16, patients who had been randomised to the placebo arm at baseline were re-randomised
(1:1) to receive either 75 mg or 150 mg secukinumab every 4 weeks up to 256 weeks. The
blinding was maintained beyond the primary endpoint so as to ensure reliable efficacy and safety
assessments over time. Results for placebo patients who switched to secukinumab treatment
should be interpreted with caution given the small sample sizes and the possible reporting bias
from Week 16 onward when all patients were aware they were receiving active treatment, as per
trial design.
Results from the patients that received the dosing regimen of secukinumab 150 mg are
considered relevant to this submission and are presented in Section 0. Data from patients who
received the unlicensed dose of 75 mg are not shown.
Full details of the MEASURE 2 trial design are shown in Figure 5, with details of the methodology
summarised in Table 10.
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Figure 5. MEASURE 2 Trial Design

†

Secukinumab administered as 0.5 mL for 75 mg or 1 mL for 150 mg.
Abbreviations: BL, baseline; R, randomised; s.c., subcutaneous.
Source: Baeten et al. 2015.14

††

Placebo administered s.c. 0.5 mL or 1 mL as per double-blind design
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4.3.2. MEASURE 1 study design
The primary objective of the MEASURE 1 trial was to demonstrate that the efficacy of
secukinumab at Week 16 (75 mg or 150 mg) is superior to placebo in patients with active AS
based on the proportion of patients achieving an ASAS20 response.
The primary endpoint of the MEASURE 1 trial was at Week 16, with secondary endpoints also at
Week 52 and 104, allowing long-term safety, efficacy and radiological data to be collected.
The MEASURE 1 trial also assessed a number of radiological secondary endpoints in a subset of
patients, reporting changes from baseline for up to 2 years. Assessments included X-rays of the
cervical, thoracic and lumbar spine at Week 104 analysed according to the modified Stoke
Ankylosing Spondylitis Spinal Score (mSASSS) and MRI scans at Weeks 16, 52 and 104 to
assess sacroiliac and spinal inflammation.
Prior to randomisation, enrolled patients were screened to assess their eligibility for the trial. At
baseline, eligible patients were randomised in a ratio of 1:1:1 to one of the three treatment
groups:


Group 1: secukinumab i.v. (10 mg/kg) at Baseline, Week 2 and Week 4 then secukinumab
75 mg s.c. every four weeks starting at Week 8 (n=124)



Group 2: secukinumab i.v. (10 mg/kg) at Baseline, Week 2 and Week 4 followed by
secukinumab 150 mg s.c. every four weeks starting at Week 8 (n=125)



Group 3: placebo i.v. at Baseline, Week 2 and Week 4 followed by placebo s.c.at Week 8
and 12 (n=122)

Similarly to MEASURE 2, the MEASURE 1 trial was designed to minimise the time that patients
with active disease spent receiving placebo treatment. At Week 16, patients in the placebo arm
that were classified as non-responders (based on the ASAS20 improvement criteria) were rerandomised (1:1) to receive double-blinded secukinumab 75 mg or 150 mg every 4 weeks for up
to 2 years. Patients in the placebo arm classified as responders at Week 16 were re-randomised
(1:1) at Week 24 to receive double-blinded secukinumab 75 mg or 150 mg (1:1) every 4 weeks
for up to 2 years, regardless of responder status.
As for MEASURE 2, results from the patients that received the dosing regimen of 150 mg of
secukinumab are considered relevant to this submission and are presented in Section 4.7.2.
Data from patients who received the unlicensed dose of 75 mg are not shown.
Full details of the MEASURE 1 trial design are shown in Figure 6, with details of the methodology
summarised in Table 10.
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Figure 6. MEASURE 1 Trial Design

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; BL, baseline; R, randomised; i.v., intravenous; s.c., subcutaneous.
Source: Baeten et al. 2015.14
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4.3.3. Summary of study methodologies
A comparative summary of the methodology of the MEASURE 2 and MEASURE 1 trials is summarised in Table 10.
Table 10. Summary of methodology of the relevant randomised-controlled trials

Trial Name

MEASURE 2

MEASURE 1

International, multi-centre trial across 52 locations in the following
countries: United States, Austria, Canada, Czech Republic,
Finland, Germany, Italy, Netherlands, Russian Federation,
Singapore, Spain, Switzerland, United Kingdom

International, multi-centre trial across 67 locations in the following
countries: United States, Belgium, Bulgaria, Canada, France,
Germany, Italy, Mexico, Netherlands, Peru, Russian Federation,
Taiwan, Turkey, United Kingdom

xx/219 patients were from UK study sites.

xx/371 patients were from UK study sites.

Trial design

Randomised, double-blinded, double-dummy, parallel-group,
placebo-controlled Phase III trial

Randomised, double-blinded, parallel-group, placebo-controlled
Phase III trial

Inclusion and
exclusion criteria
for participants

Key eligibility criteria are shared across both MEASURE 2 and MEASURE 1 trials and are provided below. Full eligibility criteria and
exclusion criteria are provided in Table 11.
Patients must have fulfilled the following criteria:
 Male or female ≥18 years
 Moderate to severe AS fulfilling the Modified New York criteria for AS, with prior documented radiological evidence
 Active AS, and BASDAI ≥4 (0-10) and spinal pain as measured by VAS ≥4 cm (0-10 cm) at baseline
 Report active disease despite current or previous NSAIDs, DMARDs and/or TNFα inhibitor therapy
Included patients were stratified according to being TNFα inhibitor-inadequate responders (IR) or TNFα inhibitor-naïve patients.

Location

Patients were not eligible if they fulfilled exclusion criteria such as:
 Chest X-ray (or MRI in MEASURE 2 only) with evidence of ongoing infectious or malignant process, obtained within 3 months of
screening and evaluated by a qualified physician
 Previous exposure to secukinumab or any other biologic drug directly targeting IL-17A or IL-17A receptor
 Active ongoing inflammatory diseases other than AS that might confound the evaluation of the benefit of secukinumab therapy,
including inflammatory bowel disease or uveitis

Method of
randomisation

In both trials, all eligible patients were randomised (1:1:1) at baseline via Interactive Response Technology (IRT) to one of the
treatment arms. The IRT could be contacted via the Interactive Voice Response System (IVRS) or Interactive Web Response System
(IWRS).
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Patients were stratified at randomisation according to TNFα inhibitor-naïve patients or TNFα inhibitor inadequate responder (IR)
patients:

Trial treatments

Concomitant
medicines

 In MEASURE 2, approximately 40% of patients had to be
TNFα inhibitor-IR to ensure a representative patient population
for the assessment of efficacy and safety.

 In MEASURE 1, approximately 30% of patients had to be
TNFα inhibitor-IR to ensure a representative patient population
for the assessment of efficacy and safety.

 Group 1: secukinumab 75 mg plus placebo 150 mg once
weekly at Baseline, Weeks 1, 2, and 3, followed by dosing
every four weeks starting at Week 4 (n=73)
 Group 2: secukinumab 150 mg plus placebo 75 mg once
weekly at Baseline, Weeks 1, 2, and 3, followed by dosing
every four weeks starting at Week 4 (n=72)
 Group 3: placebo 75 mg and placebo 150 mg once weekly at
Baseline, Weeks 1, 2, and 3, followed by dosing every four
weeks starting at Week 4 (n=74)
[All treatments administered by s.c. injections in the form of prefilled syringe (PFS)]

 Group 1 (i.v.-75 mg): secukinumab i.v. (10 mg/kg) at Baseline,
Weeks 2 and Week 4 then secukinumab 75 mg s.c. every 4
weeks starting at Week 8 (n=124)
 Group 2 (i.v.-150 mg): secukinumab i.v. (10 mg/kg) at Weeks
0, 2 and 4 then secukinumab 150 mg s.c. every 4 weeks
starting at Week 8 (n=125)
 Group 3: placebo i.v. at Baseline, Week 2 and Week 4 then
placebo s.c. at Week 8 and Week 12 (n=122)

At Week 16, patients who were randomised to placebo at baseline
were re-randomised to receive secukinumab 75 mg plus placebo
150 mg or secukinumab 150 mg plus placebo 75 mg (1:1) every 4
weeks up to 5 years.

At Week 16, patients who had been randomised to placebo
(Group 3) at baseline were re-randomised to receive double-blind
treatment up to 2 years, based on treatment response as
determined by ASAS20 improvement criteria:
 Placebo non-responders were re-randomised to receive
secukinumab 75 mg or 150 mg s.c. (1:1) dosed every 4 weeks
 Placebo responders remained on placebo s.c. at Weeks 16
and 20. At Week 24, these patients received secukinumab 75
mg s.c. or 150 mg s.c. (1:1) dosed every 4 weeks, regardless
of responder status, as dictated by the re-randomisation.

Guidelines for the use specific medications in MEASURE 2 and MEASURE 1 are provided in full in Appendix E. The list of concomitant
medicines include:
 Methotrexate (MTX) (7.5-25 mg/week) – stable dose for at least 4 weeks prior to randomisation and until Week 52
 Folic acid - patients on MTX had to take folic acid supplementation before randomisation and during the trial to minimise the
likelihood of MTX associated toxicity.
 Sulfasalazine (≤ 3 g/day) – stable dose for at least 4 weeks prior to randomisation and until Week 52
 Systemic corticosteroids – stable dose for at least 2 weeks prior to randomisation, up to a maximum daily dosage of 10 mg
prednisone equivalent.

Company evidence submission template for Secukinumab Page 63 of 266

 NSAIDs (including COX-1 or COX-2 inhibitors) and acetaminophen/paracetamol - stable dose for at least 2 weeks prior to
randomisation
Medicines that were prohibited from both trials and required appropriate wash-out prior to randomisation, are listed in Appendix E. The
list of prohibited medicines not allowed after the start of the washout period include:
 Other biological therapies (etanercept, infliximab, adalimumab, golimumab, certolizumab)*
 Unstable dose of MTX or sulfasalazine
 Other DMARDs (except MTX or sulfasalazine)
 Leflunomide (within 4 weeks of randomisation with cholestyramine washout or within 8 weeks of randomisation without
cholestyramine washout)
 Unstable dose of NSAIDs (COX-1 or COX-2 inhibitors) (until Week 20 in MEASURE 2)
 Systemic corticosteroids > 10 mg prednisone equivalent
 Intra-articular steroids injections (until Week 20 in MEASURE 2 and Week 16 in MEASURE 1)
 Any investigational treatment or participation in any interventional trial
 Analgesics other than paracetamol/acetaminophen and low strength opioids PRN
 Live vaccinations (up to Week 24 in MEASURE 1)

Primary endpoint

Proportion of patients achieving ASAS20 response at Week 16

Secondary
endpoint(s)










Proportion of patients achieving ASAS40 response at Week 16
High sensitivity C-reactive protein (hsCRP) change from baseline at Week 16
Proportion of patients achieving ASAS 5/6 response criteria at Week 16
BASDAI change from baseline at Week 16
SF-36 PCS change from baseline at Week 16
ASQoL change from baseline at Week 16
Proportion of patients achieving ASAS partial remission criteria at Week 16
To evaluate the overall safety and tolerability of secukinumab compared to placebo as assessed by vital signs, clinical laboratory
values, and adverse events monitoring

Exploratory
endpoints







Primary and secondary outcome measures at timepoints other than Week 16
Change from baseline in ASAS components including BASFI
Change from baseline in ASDAS-CRP and ASDAS-ESR
Change from baseline in nocturnal back pain**
Change from baseline BASMI linear scores and in BASMI components
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ASDAS inactive disease (<1.3), clinically important change (≥1.1) and major improvement (≥2.0)
Change from baseline in MASES
Change from baseline in swollen or tender joint count as determined by the 44-joint assessment
Change from baseline in ESR
®
Work productivity (WPAI-GH), quality of life (SF-36, FACIT-FATIGUE ) and utilities (EQ-5D)
BASDAI 50 defined as a 50% improvement of the initial BASDAI
Exploration of immunogenicity against secukinumab
PK/PD relationship
Pharmacogenetic assessments
Biomarker assessments
Cumulative NSAID intake during the trial (MEASURE 2 only)

In MEASURE 1, the following radiologic endpoints were also assessed (changes observed from baseline):
 mSASSS; radiography scoring after 2 years of treatment
 MRI of spine and sacroiliac joints at Week 16, 1 year and 2 years (in TNFα inhibitor-naïve patients and at selected clinical sites
only)
 BMD of the lumbar spine, total hip and femoral neck after 1 year and 2 years of treatment
 Markers of cartilage and bone turnover over 2 years

Pre-planned
subgroup
analysis

A pre-specified subgroup analysis was performed to explore any differences in outcomes between TNFα inhibitor-IR patients and
patients who were naïve to TNFα inhibitor treatment.

*These agents fall under the category of biologic immunomodulators and are prohibited medications. Administration of these agents requires study discontinuation. **Specified as nocturnal pain in
MEASURE 2
Source: MEASURE 2 Clinical Study Report;25 MEASURE 1 Clinical Study Report24
Abbreviations: AS, ankylosing spondylitis; ASAS, Assessment of Spondyloarthritis International Society; ASDAS, Ankylosing Spondylitis Disease Activity Score; ASQoL, Ankylosing Spondylitis
Quality of Life; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; BMD, Bone
mineral density; COX(-1,-2), cyclooxygenase(-1,-2); DMARDs, disease modifying anti-rheumatic drugs; EQ-5D, EuroQol 5D questionnaire; ESR, Erythrocyte sedimentation rate; FACIT, Functional
Assessment of Chronic Illness Therapy; (hs)CRP, (high sensitivity) C-reactive protein; IRT, interactive response technology; i.v., intravenous; IL, interleukin; IR, inadequate responder; IVRS,
Interactive Voice Response System; IWRS, Interactive Web Response System; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score; MRI, magnetic resonance imaging; mSASSS, modified
stoke ankylosing spondylitis spine score; MTX, methotrexate; NSAIDs, non-steroidal anti-inflammatory drugs; PCS, physical component summary; PFS, pre-filled syringe; PK/PD,
pharmacokinetic/pharmacodynamic; PRN, pro re nata, when necessary; s.c., subcutaneous; SF-36, Medical Outcome Short Form Survey-36; TNFα, tumour necrosis factor alpha; IR, inadequate
responder; VAS, visual analogue scale; WPAI-GH, Work Productivity and Activity Impairment-General Health.
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4.3.4. Study eligibility criteria
Only subjects that fulfilled all the inclusion criteria and did not meet any of the exclusion criteria
were included in the MEASURE 2 and MEASURE 1 trials. The full eligibility criteria are
equivalent for both studies and are provided in Table 11.
Table 11: Eligibility criteria for subjects included in MEASURE 2 and MEASURE 1

Inclusion criteria

Exclusion criteria

Patients able to understand and communicate
with the investigator, comply with the
requirements of the study, and give a written,
signed and dated informed consent before any
study assessment was performed

Chest X-ray (or MRI in MEASURE 2 only) with
evidence of ongoing infectious or malignant
process, obtained within 3 months of screening
and evaluated by a qualified physician

Male or non-pregnant, non-lactating female
patients ≥18 years of age

Patients with total ankylosis of the spine

Diagnosis of moderate to severe AS with prior
documented radiologic evidence (x-ray or
radiologist’s report) fulfilling the Modified New
York criteria for AS with active AS assessed by
BASDAI ≥4 (0-10) and spinal pain as measured
by VAS ≥4 cm at baseline

Patients taking high potency opioid analgesics
(e.g., methadone, hydromorphone, or morphine)

Patient had to be on NSAIDs at the highest
recommended dose for at least 3 months with an
inadequate response or failure to respond, or less
than 3 months if therapy had to be withdrawn due
to intolerance, toxicity or contraindications

Previous exposure to secukinumab or any other
biologic drug directly targeting IL-17A or IL-17A
receptor

Patients who were regularly taking NSAIDs
(including COX-1 or COX-2 inhibitors) as part of
their AS therapy were required to be on a stable
dose for at least 2 weeks before randomisation

Use of an investigational drug and/or devices
within 4 weeks of randomisation, or a period of 5
half-lives of the investigational drug, whichever
was longer

Patients who have been on an TNFα inhibitor
agent (not more than one) must have
experienced an inadequate response to previous
or current treatment given at an approved dose
for at least 3 months or have been intolerant to at
least one administration of an TNFα inhibitor
agent

History of hypersensitivity to the study drug or its
excipients or to drugs of similar chemical classes

Patients who have previously been on a TNFα
inhibitor were allowed entry into study after
appropriate wash-out period prior to
randomisation:
 4 weeks for Enbrel® (etanercept) – with a
terminal half-life of 102 ± 30 hours (s.c. route)
 8 weeks for Remicade® (infliximab) – with a
terminal half-life of 8.0-9.5 days (i.v.infusion)
 10 weeks for Humira® (adalimumab) – with a
terminal half-life of 10-20 days (average 2
weeks) (s.c. route)
 10 weeks for Simponi® (golimumab) – with a
terminal half-life of 11-14 days (s.c. route)
 10 weeks for Cimzia® (certolizumab) – with a
terminal half-life of 14 days (s.c. route)

Any therapy by intra-articular injections (e.g.
corticosteroid) within 4 weeks before
randomisation
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Patients taking MTX (7.5 to 25 mg/week ) or
sulfasalazine (≤3 g/day) were allowed to continue
their medication and must have taken it for at
least 3 months and had to be on a stable dose for
at least 4 weeks prior to randomisation

Any intramuscular corticosteroid injection within 2
weeks before randomisation

Patients on MTX must be on stable folic acid
supplementation before randomisation

Patients previously treated with any biological
immunomodulating agents except for those
targeting TNFα

Patients who were on a DMARD other than MTX
or sulfasalazine must have discontinued the
DMARD 4 weeks prior to randomisation, except
for leflunomide, which had to be discontinued for
8 weeks prior to randomisation unless a
cholestyramine washout had been performed

Previous treatment with any cell-depleting
therapies including but not limited to anti-CD20,
investigational agents (e.g., CAMPATH, antiCD4, anti-CD5, anti-CD3, anti-CD19)

Patients taking systemic corticosteroids had to be
on a stable dose of ≤10 mg/day prednisone or
equivalent for at least 2 weeks before
randomisation

Pregnant or nursing (lactating) women, where
pregnancy is defined as the state of a female
after conception and until the termination of
gestation, confirmed by a positive hCG laboratory
test

Patients must comply with guidelines regarding
concomitant medicines and washout periods as
described in Appendix E.

Women of child-bearing potential, defined as all
women physiologically capable of becoming
pregnant, unwilling to use effective contraception
during the study and for 16 weeks after stopping
treatment.
Active ongoing inflammatory diseases other than
AS that might confound the evaluation of the
benefit of secukinumab therapy, including
inflammatory bowel disease or uveitis
Underlying metabolic, hematologic, renal,
hepatic, pulmonary, neurologic, endocrine,
cardiac, infectious or gastrointestinal conditions
which in the opinion of the investigator
immunocompromises the patient and/or places
the patient at unacceptable risk for participation in
an immunomodulatory therapy
History of renal trauma, glomerulonephritis, or
patients with one kidney only, or a serum
creatinine level exceeding 1.5 mg/dL (132.6
μmol/L)
Screening total WBC count <3,000/μL, or
platelets <100,000/μL or neutrophils <1,500/μL or
haemoglobin <8.5 g/dL (85 g/L)
Active systemic infections during the last two
weeks (exception: common cold) prior to
randomisation
History of ongoing, chronic or recurrent infectious
disease or evidence of tuberculosis infection as
defined by either a positive PPD skin test (the
size of induration was measured after 48-72
hours, and a positive result is defined as an
induration of ≥ 5mm or according to local
practice/guidelines) or a positive QuantiFERON
TB Gold test. Patients with a positive test may
participate in the study if further work up
(according to local practice/guidelines)
establishes conclusively that the patient has no
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evidence of active tuberculosis.
Known infection with HIV, hepatitis B or hepatitis
C at screening or randomisation
History of lymphoproliferative disease or any
known malignancy or history of malignancy of
any organ system within the past 5 years (except
for basal cell carcinoma or actinic keratoses that
have been treated with no evidence of recurrence
in the past 3 months, carcinoma in situ of the
cervix or non-invasive malignant colon polyps
that have been removed)
Current severe progressive or uncontrolled
disease which in the judgment of the clinical
investigator renders the patient unsuitable for the
trial
Inability or unwillingness to undergo repeated
venipuncture (e.g., because of poor tolerability or
lack of access to veins)
Any medical or psychiatric condition which, in the
Investigator’s opinion, would preclude the
participant from adhering to the protocol or
completing the study per protocol
Donation or loss of 400 mL or more of blood
within 8 weeks before dosing
History or evidence of ongoing alcohol or drug
abuse, within the last six months before
randomisation
Plans for administration of live vaccines during
the study period or 6 weeks prior to
randomisation
Patients who fail to comply with guidelines
regarding concomitant and prohibited medicines
as described in Appendix E.
Abbreviations: AS, ankylosing spondylitis; BASDAI; Bath Ankylosing Spondylitis Disease Activity Score; COX(-1,-2),
cyclooxygenase(-1,-2); DMARDs, disease modifying anti-rheumatic drugs; hCG, human chorionic gonadotropin; HIV, human
immunodeficiency virus; IL, interleukin; MRI, magnetic resonance imaging; MTX, methotrexate; NSAIDs, non-steroidal antiinflammatory drugs; PPD, purified protein derivative; TB, tuberculosis; TNFα, tumour necrosis factor alpha; VAS, visual
analogue scale; WBC, white blood cell.
Source: MEASURE 2 Clinical Study Report,25 MEASURE 1 Clinical Study Report.24
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4.3.5. Study outcomes: definitions
The definition of the ASAS Response Criteria and associated measures are presented in Table
12 below. Definitions of all other outcomes reported in the MEASURE 2 and MEASURE 1 trials,
including ASAS components, are presented below in Table 13.
Table 12: ASAS Response Criteria

Trial outcome

Definition

ASAS response criteria167
The ASAS response measures consist of four main assessment domains, the socalled ASAS components:
1. Patient’s global assessment of disease activity measured on a VAS scale
2. Patient’s assessment of inflammatory back pain, represented by either total or
nocturnal pain scores, both measured on a VAS scale
3. Function represented by BASFI average of 10 questions regarding ability to
perform specific tasks as measured by VAS scale
4. Inflammation represented by mean duration and severity of morning stiffness,
represented by the average of the last 2 questions on the 6-question BASDAI
regarding morning stiffness as measured by VAS scale
In addition, ASAS response measures includes two additional assessment
domains:
5. Spinal mobility represented by the BASMI lateral spinal flexion assessment
6. C reactive protein (acute phase reactant)
For further details of specific outcomes used within the ASAS response criteria,
please see Table 13 below.

Measures of ASAS response criteria
ASAS20/40

An improvement of at least 20% or 40% and absolute improvement of at least 1
or 2 units on a 0-10 cm scale in at least 3 of the main assessment domains (1 to
4), with no worsening in the remaining domain.

ASAS 5/6

An improvement of at least 20% in at least five of all six assessment domains.

ASAS partial
remission

Defined as a value not above 2 units in each of the main assessment domains (1
to 4) on a scale of 10.

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index;
VAS, visual analogue scale.
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Table 13: Additional efficacy outcomes and definitions

Study outcome

Definition

ASDAS-ESR,
ASDAS-CRP
and ASDAS
response168

The ASDAS-ESR and ASDAS-CRP scores were utilised to assess AS disease
activity status.
Parameters used for ASDAS include: total back pain (BASDAI question 2), the
patient global assessment of disease activity, peripheral pain/swelling
(BASDAI question 3), duration of morning stiffness (BASDAI question 5) and
C-reactive protein (CRP) in mg/litre or erythrocyte sedimentation rate (ESR).
Disease activity states included: inactive disease, moderate disease activity,
high disease activity and very high disease activity. The 3 values selected to
separate these states were < 1.3 between inactive disease and moderate
disease activity, < 2.1 between moderate disease activity and high disease
activity, and > 3.5 between high disease activity and very high disease activity.
Selected cut-offs for improvement scores were a change ≥ 1.1 unit for
“minimal clinically important improvement” and a change ≥ 2.0 units for “major
improvement”.

ASQoL169

A patient reported outcome measure designed to assess QoL in adult patients
with AS.
It consists of an 18 item questionnaire with dichotomous yes/no response
options. A single point is assigned for each ‘yes’ response and zero points are
assigned for a ‘no’ response. A lower score indicates better QoL.
The purpose of the ASQoL in these studies was to assess disease specific
QoL.

BASDAI

Consists of a 0 through 10 scale (1 being no problem and 10 being the worst
problem, captured as a continuous VAS), which is used to answer 6 questions
pertaining to the 5 major symptoms of AS:
1. Fatigue
2. Spinal pain
3. Joint pain / swelling
4. Areas of localised tenderness (called enthesitis, or inflammation of tendons
and ligaments)
5. Morning stiffness duration
6. Morning stiffness severity
To give each symptom equal weighting, the mean (average) of the two scores
relating to morning stiffness was taken. The resulting 0 to 10 score was added
to the score for questions 1 through 4. The resulting 0 to 50 score was divided
by 5 to give a final 0 – 10 BASDAI score.
Scores of 4 or greater suggest suboptimal control of disease, and patients with
scores of 4 or greater are usually good candidates for either a change in their
medical therapy or for enrolment in clinical trials evaluating new drug therapies
directed at AS.

BASDAI 50 measure of
BASDAI

An improvement i.e. decrease of at least 50% in the BASDAI score compared
170
to baseline.

BASFI

Set of 10 questions designed (with input from patients with AS) to determine
the degree of functional limitation in AS patients.
The first 8 questions consider activities related to functional anatomy. The final
2 questions assess the patients’ ability to cope with everyday life. A 0 through
10 scale captured as a continuous VAS) is used to answer the questions. The
mean of the ten scales gives the BASFI score – a value between 0 and 10.

BASMI

Validated instrument that uses the minimum number of clinically appropriate
measurements that assess accurately axial status, with the goal to define
clinically significant changes in spinal movement. Parameters included were:
lateral spinal flexion; tragus to wall distance; lumbar flexion (modified
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Schober); maximal intermalleolar distance and cervical rotation angle.
Assessments were also taken of chest expansion and occiput-to-wall distance.

ESR

Changes from baseline in ESR.
Helpful in diagnosing inflammatory diseases and is used to monitor disease
activity and response to therapy.

EQ-5D171

The measure is divided into two distinct sections. The first section includes a
questionnaire addressing five dimensions of quality of life (mobility, self-care,
usual activity, pain/discomfort and anxiety/depression).
The second section measures self-rated global health status utilising a
vertically oriented visual analogue scale (VAS), where 100 represents the
“best possible health state” and 0 represents the “worst possible health state”.
The EQ-5D is designed to assess health status in terms of a single index
value, which is obtained by transforming the responses to the questionnaire
into a scale utility score. Overall scores typically range from 0 to 1, with lower
scores representing a higher level of dysfunction.

FACITFatigue172,173

The FACIT-Fatigue is a 13-item questionnaire that assesses self-reported
fatigue and its impact upon daily activities and function.
©
The purpose of FACIT-Fatigue in these studies was to assess the impact of
fatigue on patients with AS.

hs-CRP levels

hsCRP levels were measured to identify the presence of inflammation, to
determine its severity, and to monitor response to treatment.
Changes from baseline in hsCRP were expressed as a ratio of post-baseline
to baseline values. With the ratio normalised to 1.0 at baseline, ratios less than
1.0 represent decreased post-baseline values, whereas ratios greater than 1.0
represent increased post-baseline values.

MASES
(Expanded)174

Measure of enthesitis, including assessment of 13 enthesitis sites.

mSASSS175

Radiographic scoring method which assesses cervical, thoracic and lumbar
spine regions for damage associated with AS.

Patient’s global
assessment of
disease activity
(VAS)

Patient self-assessment performed using a 100 mm VAS ranging from not
severe to very severe, after the question "How active was your disease on
average during the last week?”

SF-36

Widely used and extensively studied instrument to measure health-related
quality of life among healthy patients and patients with acute and chronic
conditions
It consists of eight subscales that can be scored individually: Physical
Functioning, Role-Physical, Bodily Pain, General Health, Vitality, Social
Functioning, Role-Emotional, and Mental Health
The purpose of the SF-36 in these studies was to assess the HRQoL of
patients. Given the acute nature of this disease, version 2, with a 1-week recall
period, was used

WPAI-GH

The WPAI-GH questionnaire is an instrument to measure impairments in both
paid work and unpaid work. It measures absenteeism, presenteeism as well
as impairments in unpaid activity because of health problems during the past
seven days.

44-joint count

Forty four pre-specified joints were assessed for tenderness and swelling.

©

Abbreviations: AS, ankylosing spondylitis; ASDAS, Ankylosing Spondylitis Disease Activity Score; ASQoL, Ankylosing
Spondylitis Quality of Life; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; EQ-5D, EuroQol-5D; ESR, erythrocyte sedimentation
rate; FACIT, Functional Assessment of Chronic Illness Therapy; (HR)QoL, (health-related) quality of life; hs-CRP, highsensitivity C-reactive protein; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score; mSASSS, modified Stoke
Ankylosing Spondylitis Spinal Score; SF-36, Medical Outcome Short Form Survey-36; VAS, visual analogue scale; WPAI-GH,
Work Productivity and Activity Impairment - General Health.
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In both MEASURE 2 and MEASURE 1 the overall safety and tolerability of secukinumab was
assessed as a secondary outcome. All blood draws and safety assessments were done prior to
trial treatment administration. Appropriate safety assessments (e.g. evaluation of adverse events
(AEs) and serious AEs (SAEs)) were repeated after the dose was administered. Further details
of the safety assessments used in both trials are presented in Appendix E.
As part of the safety assessments the following laboratory parameters were analysed with
respect to numerical Common Terminology Criteria for Adverse Events (CTCAE) grades,
haemoglobin, platelets, white blood cell count, neutrophils, lymphocytes, creatinine, total bilirubin
(TBL), gamma-glutamyl transferase (GGT), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP), glucose, cholesterol, triglycerides (TG).

4.4. Statistical analysis and definition of study groups in the
relevant randomised controlled trials
Four analysis sets, with identical definitions, were used both in MEASURE 2 and MEASURE 1
trials, as described below:


Randomised set. The randomised set comprised all patients that were randomised. Misrandomised patients were excluded from the randomised set. Mis-randomised patients
were defined as those patients who were mistakenly randomised into the interactive voice
response (IVR) prior to the site confirming all eligibility criteria had been met and to whom
no study medication was given. Mis-randomised patients were treated as screen failures.



Full analysis set (FAS). The FAS comprised of all patients from the randomised set to
whom study treatment was assigned. Following the intention to treat (ITT) principle,
patients were evaluated according to the treatment assigned at randomisation.



Safety set. The safety set included all patients who took at least one dose of study
treatment during the treatment period. Patients were evaluated according to treatment
received.



Per-protocol set. The per-protocol set included all patients who completed the study
without a major protocol deviation. The set of criteria which excluded patients from the perprotocol set is described below:
o

Patient not exposed to any study drug at any visit

o

Patient does not meet the BASDAI criteria at baseline

o

Patient with previous exposure to secukinumab or biologic directly targeting IL-17A
or IL-17A receptor

o

Incorrect study medication pack given

o

Methotrexate dose not stable during the study up to Week 16

o

Blind broken without safety issue

o

Study treatment administered to patient by unblinded site personnel (reported for
MEASURE 1)

The details of the statistical tests used in the primary analysis in both MEASURE 2 and
MEASURE 1 are shown in Table 14.
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Table 14: Summary of statistical analyses of the primary outcome in MEASURE 2 and
MEASURE 1

MEASURE 2

MEASURE 1

Hypothesis
objective

 The analysis of the primary efficacy variable was based on the FAS patients.
 The statistical hypothesis for ASAS20 being tested was as follows: there was
no difference in the proportion of patients fulfilling the ASAS20 criteria at Week
16 in any of the secukinumab regimens versus placebo regimen.

Statistical
analysis

 The primary analysis was conducted via logistic regression with treatment and
TNFα inhibitor status as factors and baseline weight as a covariate. Odds ratios
and 95% CI were presented comparing each secukinumab regimen to placebo.
 In order to support the robustness of the results obtained by the logistic
regression model, the primary endpoint was also evaluated using a nonparametric ANCOVA model with the same independent variables as the logistic
regression model.
 Interactions between treatment and selected baseline demographics and
disease characteristics were explored.
 The impact of missing data on the analysis results of ASAS20 response was
assessed by repeating the logistic regression model using different ways to
handle missing data, including multiple imputation and observed data analysis.

Sample size,
power
calculation

An overall type I error (2-sided) 5% was used to control type I error. Since two
secukinumab doses were tested versus placebo with respect to the primary
endpoint, the type I error was split to 2.5% two-sided for each comparison. For
90% power and assuming a response rate of 20% in the placebo group, at least
39 patients per group were needed to show a response rate of 60% in the
secukinumab groups based on Fisher’s exact test.
In order to collect additional safety
information on the use of secukinumab
in this population, 222 patients were
equally allocated to three treatment
groups (74 patients in each treatment
group), stratifying for prior treatment or
not with TNFα inhibitor. The trial had at
least 60% TNFα inhibitor treatment
naive patients. The power of the test for
the primary endpoint based on 74
patients per group was over 99%.

Data
management,
patient
withdrawals

In order to collect additional safety
information on the use of secukinumab
in this population, 348 patients were
planned to be equally allocated to 3
treatment groups (116 patients in each
treatment group), stratifying for prior
treatment or not with TNFα inhibitor.
The trial was planned to have at least
70% TNFα inhibitor-naïve patients. The
power of the test for the primary
endpoint was 99%.

 Missing data for ASAS20 (as well as for ASAS40 response and other binary
efficacy variables) was handled based on a three tiered approach of drop-outs,
complete missing data and partial missing data. Data up to Week 52 were
handled as follows:
o Patients who dropped out of the trial for any reason were considered nonresponders from the time they drop out through Week 52.
o Patients who did not have the required data to compute response (e.g.
ASAS components) at baseline and at the specific timepoint were
classified as non-responders.
 Patients who were unblinded prior to the scheduled timepoint were considered
non-responders from the time of unblinding up to Week 16 in MEASURE 2, and
up to Week 24 in MEASURE 1. The primary analysis used the non-responder
imputation, which considers patients that discontinue the trial to be nonresponders and in doing so provides a conservative estimate of the response.
 Continuous variables (e.g. ASAS components) were analysed using a mixedeffects model repeated measures (MMRM) which was valid under the missing
at random (MAR) assumption. For analyses of these parameters, if all postbaseline values were missing then these missing values were not imputed and
this subject was removed from the analysis of the corresponding variable, i.e. it
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might be that the number of patients providing data to an analysis was smaller
than the number of patients in the FAS.
 Data reported during the long-term treatment phase of the studies (i.e. beyond
Week 52) were reported as ‘observed’ data, i.e. using all available data from
patients at each timepoint.
Abbreviations: ASAS, Assessments in Spondyloarthritis International Society; CI, confidence interval; FAS, full analysis set;
MAR, missing at random; MMRM, mixed-effects model repeated measures; TNFα, tumour necrosis factor alpha.
Source: MEASURE 2 Clinical Study Report25, MEASURE 1 Clinical Study Report24.
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4.5. Participant flow in the relevant randomised controlled trials
CONSORT diagrams for participant flow through the MEASURE 2 and MEASURE 1 studies are
presented in Figure 7 and Figure 9, respectively.

4.5.1. Study treatment discontinuation
In both MEASURE 2 and MEASURE 1, study treatment was discontinued if the investigator
determined that continuation of study treatment would result in a significant safety risk for a
subject. Study treatment discontinuation was required upon withdrawal of informed consent,
emergence of specified adverse events, laboratory abnormalities, pregnancy, use of biologic
immunomodulating agents (other than secukinumab) or protocol deviations presenting a risk to
the patient’s safety.
In addition to these requirements for study treatment discontinuation, the investigator was
required to discontinue study treatment for a given subject if there was a lack of improvement or
worsening of their symptoms, or if on balance, he/she thought that continuation would be
detrimental to the subject’s well-being.
Patients could also voluntarily withdraw from the trial for any reason at any time. They were
considered withdrawn if they stated an intention to withdraw, failed to return for visits, or became
lost to follow-up for any other reason.

4.5.2. Treatment arm crossover
In both studies, subjects in the placebo arm were reassigned to receive active treatment after
reaching the primary endpoint at Week 16.
In MEASURE 2, subjects randomised to the placebo arm at baseline were re-randomised at
Week 16 in a ratio of 1:1 to receive either 75 mg secukinumab plus 150 mg placebo or 150 mg
secukinumab plus 75 mg placebo, every 4 weeks up to 256 weeks.
In MEASURE 1, subjects were assessed for efficacy using the ASAS20 improvement criteria at
Week 16 and re-randomised as follows:


Subjects in the placebo arm who failed to show a response based on ASAS20 (nonresponders) were re-randomised in a ratio of 1:1 to receive either 75 or 150 mg
secukinumab, every 4 weeks.



Subjects in the placebo arm who demonstrated an ASAS20 response at Week 16
(responders) remained on placebo at Weeks 16 and 20. At Week 24, these subjects were
re-randomised in a 1:1 ratio to receive either 75 or 150 mg secukinumab, every 4 weeks,
regardless of responder status.

4.5.3. MEASURE 2 patient flow
In MEASURE 2, a total of 219 out of 253 patients completed the screening phase and were
randomised in a ratio of 1:1:1 to the three treatment arms: secukinumab 75 mg n=73;
secukinumab 150 mg n=72; placebo n=74.
Of those randomised to receive 75 mg and 150 mg secukinumab, 68/73 (93.2%) and 66/72
(91.7%) of patients, respectively, completed study treatment to the primary endpoint at Week 16.
In the placebo arm, 66/74 (89.2%) of patients completed to Week 16. The most common reason
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for premature discontinuation of the 19 patients between Week 1 and Week 16 was the
occurrence of adverse events, which were reported with a similar frequency in placebo [4/74
(5.4%)] and secukinumab arms [pooled] [7/145 (4.8%)].
At Week 16, the 66 patients that completed placebo arm treatment up to Week 16 were rerandomised in a ratio of 1:1 to receive either 75 mg secukinumab (n=32) or 150 mg secukinumab
(n=34), every 4 weeks.
A total of 181 patients out of the 219 (82.6%) that were originally randomised at baseline
completed treatment up to Week 52, of which 174 patients completed up to Week 104. Of those
patients originally randomised to received secukinumab 75 mg and 150 mg, 60/73 (82.2%) and
61/72 (84.7%) completed study treatment to Week 52, respectively. By Week 104, 57/73 (78.1%)
and 60/72 (83.3%) of patients assigned to receive secukinumab 75 mg and 150 mg had
completed. For those patients originally assigned to receive placebo, 60/74 (89.2%) completed to
Week 52 and 57/74 (77.0%) completed to Week 104.
Discontinuations were reported at a similar frequency in each treatment arm: 13/73 (17.8%),
11/72 (15.3%) and 14/74 (18.9%) in the 75 mg secukinumab, 150 mg secukinumab and placebo
arms, respectively. The most common reason for premature discontinuation between Week 1
and Week 52 was the occurrence of adverse events, which occurred at a similar frequency in the
placebo [4/74 (5.4%)] arms and the secukinumab arms [pooled] [9/145 (6.2%)]. Between Week
52 and Week 104, 16/73 (21.9%) and 12/72 (16.7%) of patients assigned to secukinumab 75 mg
and 150 mg discontinued treatment respectively, with the most common reasons for
discontinuation being subject guardian decision [7/73 (9.6%)] in the secukinumab 75 mg arm and
adverse events [6/774 (8.3%)] in the secukinumab 150 mg arm.
Full details of patient flow, including reasons for discontinuation, are provided in Figure 7 below.
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Figure 7. CONSORT 2010 participant flow diagram
for MEASURE 2

Assessed for eligibility n=253
Excluded n=34

Up to Week 52

Up to Week 16

Randomised n=219

Screening failures n=26 (10.3%)
Lost to follow-up n=1 (0.4%)
Subject/guardian decision n=6 (2.4%)
Technical problems n=1 (0.4%)

Secukinumab (75 mg)
n=73

Secukinumab (150 mg)
n=72

Placebo
n=74

Discontinued between Baseline
and Week 16
n=5 (6.8%)

Discontinued between
Baseline and Week 16
n=6 (8.3%)

Discontinued between Baseline
and Week 16
n=8 (10.8%)

Adverse event n=2 (2.7%)
Subject/guardian decision n=2 (2.7%)
Death n=1 (1.4%)

Adverse event n=5 (6.9%)
Subject/guardian decision n=1 (1.4%)

Completed to Week 16
n=68 (93.2%)

Completed to Week 16
n=66 (91.7%)

Discontinued between
Baseline and Week 52
n=13 (17.8%)

Discontinued between
Baseline and Week 52
n=11 (15.3%)

Adverse event n=3 (4.1%)
Lack of efficacy n=4 (5.5%)
Subject/guardian decision n=5 (6.8%)
Death n=1 (1.4%)

Completed to Week 52
n=60 (82.2%)

Adverse event n=6 (8.3%)
Lack of efficacy n=3 (4.2%)
Subject/guardian decision n=2 (2.8%)

Adverse event n=4 (5.4%)
Lack of efficacy n=1 (1.4%)
Physician decision n=1 (1.4%)
Subject/guardian decision n=2 (2.7%)

Completed to Week 16
n=66 (89.2%)

Discontinued between Week 16
and Week 52
n=4 (12.5%)

Discontinued between Week 16
and Week 52
n=2 (5.9%)

Lack of efficacy n=4 (12.5%)

Lack of efficacy n=1 (2.9%)
Subject/guardian decision n=1 (2.9%)

Completed to Week 52
n=61 (84.7%)
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Secukinumab (150 mg)
n=34

Secukinumab (75 mg)
n=32

Completed to Week 52
n=28 (87.5%)

Completed to Week 52
n=32 (94.1%)

Completed to Week 52
n=60 (81.1%)

Figure 8. CONSORT 2010 participant flow diagram for MEASURE 2 - Week 52 to Week 104

Secukinumab 75 mg
Completed to Week 52
n=60 (82.2%)

Secukinumab 150 mg
Completed to Week 52
n=61 (84.7%)

Placebo - Secukinumab 75 mg
Completed to Week 52
n=28 (87.5%)

Placebo - Secukinumab 150 mg
Completed to Week 52
n=32 (94.1%)

Discontinued by Week 104
n=16 (21.9%)

Discontinued by Week 104
n=12 (16.7%)

Discontinued by Week 104
n=5 (15.6%)

Discontinued by Week 104
n=4 (11.8%)

Adverse event n=3 (4.1%)
Lack of efficacy n=5 (6.8%)
Subject/guardian decision n=7
(9.6%)
Death n=1 (1.4%)

Completed to Week 104
n=57 (78.1%)

Adverse event n=6 (8.3%)
Lack of efficacy n=4 (5.6%)
Physician decision n=1 (1.4%)
Subject/guardian decision n=1
(1.4%)

Completed to Week 104
n=60 (83.3%)
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Adverse event n=1 (3.1%)
Lack of efficacy n=4 (12.5%)

Completed to Week 104
n=27 (84.4%)

Adverse events n=1 (2.9%)
Lack of efficacy n=2 (5.9%)
Subject/guardian decision n=1
(2.9%)

Completed to Week 104
n=30 (88.2%)

4.5.4. MEASURE 1 patient flow
In MEASURE 1, a total of 371 out of 448 patients completed the screening phase and were
randomised in a ratio of 1:1:1 to the three treatment arms: secukinumab 75 mg n=124;
secukinumab 150 mg n=125; placebo n=122.
Of the 122 patients randomised to the placebo arm at baseline, 10 discontinued prior to Week 16
whilst on placebo treatment. Following the Week 16 primary endpoint, 77 patients in the placebo
arm were classified as non-responders and were re-randomised 1:1 to receive either
secukinumab 75 mg (n=39) or secukinumab 150 mg (n=38). The 35 patients in the placebo arm
classified as responders at Week 16 remained on placebo treatment up to Week 24 at which
point they were re-randomised 1:1 to receive either secukinumab 75 mg (n=17) or secukinumab
150 mg (n=18), regardless of responder status.
A total of 319 patients out of the 371 that were originally randomised at baseline completed
treatment up to Week 52, of which 290 then completed treatment up to Week 104. Of those
randomised to receive secukinumab 75 mg and 150 mg, 111/124 (89.5%) and 106/125 (84.8%)
of patients, respectively, completed study treatment to Week 52; 103/124 (83.1%) of
secukinumab 75 mg patients and 97/125 (77.6%) of secukinumab 150 mg patients completed
treatment to Week 104. Of those originally randomised to the placebo arm at baseline, 102/122
(83.6%) of patients completed the trial up to Week 52 and 90/122 (73.8%) completed study
treatment until Week 104.
Of the 77 non-responders in the placebo arm re-randomised at Week 16, 9/77 (11.7%) patients
(5 receiving secukinumab 75 mg and 4 receiving secukinumab 150 mg) discontinued between
Weeks 16 and 52; 19/77 (24.6%) patients (7 secukinumab 75 mg and 12 secukinumab 150 mg)
had discontinued by Week 104. In the placebo-responder arm (n=35), one subject discontinued
whilst on placebo at Week 20, and, following re-randomisation at Week 24, 2/35 (5.7%) patients
discontinued between Week 24 and Week 104, one from each of the secukinumab 75 mg and
150 mg groups.
The most common reason for premature discontinuation was the occurrence of adverse events,
which were reported at a similar frequency in the placebo arm [11/122 (9.0%)], secukinumab 75
mg arm [6/124 (4.8%)] and secukinumab 150 mg arm [11/125 (8.8%)] by Week 104. The
proportion of discontinuations due to the lack of efficacy or due to subject/guardian decision were
also comparable across treatment groups.
Full details of patient flow, including reasons for discontinuation, are provided in Figure 9 below.
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Figure 9. CONSORT 2010 participant flow diagram
for MEASURE 1

Assessed for eligibility n=448

Excluded n=77
Adverse events n=1 (0.2%)
Lost to follow-up n=2 (0.4%)
Physician decision n=2 (0.4%)
Screen failure n=61 (13.6%)
Subject/guardian decision n=9 (2.0%)
Technical problems n=2 (0.4%)

Randomised n=371

Secukinumab (150 mg)
n=125

Up to Week 16

Secukinumab (75 mg)
n=124

Discontinued before Week 16
n=10 (10.8%)

Placebo
n=122

Adverse events n=5 (4.1%)
Lost to follow-up n=1 (0.8%)
Subject/guardian decision n=3
(2.5%)
Death n=1 (0.8%)

Non-responders at Week 16
(n=77)

Responders at Week 16
(n=35)

Re-randomised at Week 16

Re-randomised at Week 24

Secukinumab (75 mg)
n=39

Secukinumab (150 mg)
n=38

Secukinumab (75 mg)
n=17

Discontinued by Week 52
n=4 (10.5%)

Discontinued between
Week 16 and Week 52
n=1 (5.9%)

Secukinumab (150 mg)
n=18

Discontinued by Week 52
n=19 (15.2%)

Up to Week 52

Discontinued by Week 52
n=13 (10.5%)
Adverse event n=6 (4.8%)
Lack of efficacy n=2 (1.6%)
Physician decision n=1 (0.8%)
Subject/guardian decision n=4
(3.2%)

Completed to Week 52
n=111 (89.5%)

Adverse event n=7 (5.6%)
Lack of efficacy n=6 (4.8%)
Non-compliance with study
treatment n=1 (0.8%)
Pregnancy n=1 (0.8%)
Technical problems n=1 (0.8%)
Subject/guardian decision n=3
(2.4%)

Completed to Week 52
n=106 (84.8%)

Discontinued by Week 52
n=5 (12.8%)
Lack of efficacy n=3 (7.7%)
Non-compliance with study
treatment n=1 (2.6%)
Subject/guardian decision n=1
(2.6%)

Completed to Week 52
n=34 (87.2%)
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Adverse events n=2 (5.3%)
Lack of efficacy n=1 (2.6%)
Subject/guardian decision n=1
(2.6%)

Completed to Week 52
n=34 (89.5%)

* whilst on placebo at Week 20

Discontinued between
Week 16 and Week 52
n=0 (0.0%)

Completed to Week 52
n=16 (94.1%)

Completed to Week 52
n=18 (100.0%)

Lack of efficacy n=1 (5.9%)*

Completed to Week 52
n=102 (83.6%)

Figure 10. CONSORT 2010 participant flow diagram for MEASURE 1 - Week 52 to Week 104

Secukinumab 75 mg
Completed to Week 52
n=111 (89.5%)

Secukinumab 150 mg
Completed to Week 52
n=106 (84.8%)

Discontinued by Week 104
n=21 (16.9%)

Discontinued by Week 104
n=28 (22.4%)

Adverse event n=6 (4.8%)
Lack of efficacy n=3 (2.4%)
Lost to follow-up n=1 (0.8%)
Physician decision n=1 (0.8%)
Subject/guardian decision n=9
(7.3%)
Death n=1 (0.8%)

Adverse event n=11 (8.8%)
Lack of efficacy n=8 (6.4%)
Lost to follow-up n=1 (0.8%)
Non-compliance with study
treatment n=1 (0.8%)
Pregnancy n=1 (0.8%)
Technical problems n=1
(0.8%)
Subject/guardian decision n=5
(4.0%)

Completed to Week 104
n=103 (83.1%)

Completed to Week 104
n=97 (77.6%)

Placebo non-responders
Secukinumab 75 mg
Completed to Week 52
n=34 (87.2%)

Discontinued between
Week 16 and Week 104
n=7 (17.9%)
Adverse event n=1 (2.6)
Lack of efficacy n=3 (7.7%)
Non-compliance with study
treatment n=1 (2.6%)
Subject/guardian decision
n=2 (5.1%)

Completed to Week 104
n=32 (82.1%)
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Placebo non-responders
Secukinumab 150 mg
Completed to Week 52
n=34 (89.5%)

Placebo responders
Secukinumab 75 mg
Completed to Week 52
n=16 (94.1%)

Placebo responders
Secukinumab 150 mg
Completed to Week 52
n=18 (100.0%)

Discontinued between
Week 16 and Week 104
n=12 (31.6%)

Discontinued between
Week 16 and Week 104
n=2 (11.8%)

Discontinued between
Week 16 and Week 104
n=1 (5.6%)

Adverse events n=5 (13.2%)
Lack of efficacy n=2 (5.3%)
Lost to follow-up n=1 (2.6%)
Subject/guardian decision
n=4 (10.5%)

Lack of efficacy n=1 (5.9%)*
Subject/guardian decision
n=1 (5.9%)

Lost to follow-up n=1 (5.6%)

Completed to Week 104
n=26 (68.4%)

Completed to Week 104
n=15 (88.2%)

* whilst on placebo at Week
20

Completed to Week 104
n=17 (94.4%)

4.5.5. Baseline characteristics
Key baseline characteristics of eligible subjects (in the randomised set) who participated in
MEASURE 2 and MEASURE 1 trials are presented in Table 15. Within the respective trials,
treatment groups were broadly similar across baseline characteristics and were representative of
populations with active AS.
Additional baseline characteristics are presented in Appendix E.
Table 15: Baseline characteristics of participants in MEASURE 2 and MEASURE 1 across
treatment groups

MEASURE 2

Baseline characteristic

Secukinumab
150 mg
(N=72)a

Placebo
(N=74)a

MEASURE 1
Secukinumab
150 mg
(N=125)a

Placebo
(N=122)a

Age (Years)
Mean

41.9

43.6

40.1

43.1

SD

12.48

13.17

11.61

12.44

Female

26 (36.1)

18 (24.3)

41 (32.8)

37 (30.3)

Male

46 (63.9)

56 (75.7)

84 (67.2)

85 (69.7)

White

69 (95.8)

70 (94.6)

69 (55.2)

81 (66.4)

Black or African American

NR

NR

0 (0.0)

1 (0.8)

Asian

2 (2.8)

4 (5.4)

21 (16.8)

19 (15.6)

American Indian or Alaska Native

1 (1.4)

0 (0.0)

8 (6.4)

3 (2.5)

Native Hawaiian or other Pacific
Islander

NR

NR

0 (0.0)

1 (0.8)

Other

NR

NR

27 (21.6)

17 (13.9)

N

72

73

125

122

Mean

173.36

172.13

168.11

170.21

SD

8.840

9.294

9.575

8.811

Mean

82.3

80.3

74.65

76.69

SD

18.0

15.2

16.156

14.409

Gender, n (%)

Race, n (%)

Height (cm)

Weight (kg)

Current smoker at baseline, n (%)
No

51 (70.8)

44 (59.5)

90 (72.0)

91 (74.6)

Yes

21 (29.2)

30 (40.5)

35 (28.0)

31 (25.4)

Patient's global assessment of disease activity (0-100 mm)
Mean

67.5

70.5

64.0

66.3

SD

16.84

15.75

19.42

18.59

Mean

66.2

69.2

64.0

66.7

SD

16.7

18.8

18.56

16.45

Total back pain (0-100 mm)
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Nocturnal back pain (0-100 mm)
Mean

65.9

64.0

60.8

65.3

SD

17.15

21.76

20.04

18.30

N

72

73

125

122

Mean

6.22

6.10

5.64

5.82

SD

2.133

2.007

2.211

2.034

Mean

6.6

6.8

6.4

6.5

SD

1.5

1.3

1.576

1.533

N

71

70

120

119

Mean

3.61

3.91

3.91

4.07

SD

1.937

1.622

1.785

1.579

N

72

74

125

122

Mean

4.04

3.70

4.02

4.17

SD

4.085

3.659

4.029

4.109

N

72

74

125

121

Mean

25.80

15.71

17.04

16.91

SD

50.088

18.498

22.246

22.305

BASFI

BASDAI

BASMI (linear)

MASES

hs C-reactive protein (mg/L)

Erythrocyte sedimentation rate (mm/h)
N

72

74

124

121

Mean

33.9

29.5

33.7

31.2

SD

24.76

17.76

26.02

24.25

Negative

12 (16.7)

11 (14.9)

32 (25.6)

21 (17.2)

Positive

57 (79.2)

58 (78.4)

86 (68.8)

90 (73.8)

Intermediate

NR

NR

2 (1.6)

0 (0.0)

Missing

3 (4.2)

5 (6.8)

5 (4.0)

11 (9.0)

No

28 (38.9)

29 (39.2)

33 (26.4)

33 (27.0)

Yes

44 (61.1)

45 (60.8)

92 (73.6)

89 (73.0)

=0

44 (61.1)

45 (60.8)

92 (73.6)

89 (73.0)

=1

27 (37.5)

29 (39.2)

30 (24.0)

33 (27.0)

≥2

1 (1.4)

0 (0.0)

3 (2.4)

0 (0.0)

HLA-B27

Naïve to TNFα inhibitors

Number of prior TNFα inhibitors

Time since first diagnosis of AS (years)
N

70

73

125

122

Mean

7.0

6.4

6.538

8.339

SD

8.2

8.9

6.9313

8.8589

Median

3.781

2.779

4.090

5.844
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Min – Max

0.00 - 32.70

0.00 - 37.89

0.00 - 32.65

0.00 - 47.18

Methotrexate use at randomisation
No

64 (88.9)

65 (87.8)

108 (86.4)

106 (86.9)

Yes

8 (11.1)

9 (12.2)

17 (13.6)

16 (13.1)

Sulfasalazine use at randomisation
No

62 (86.1)

65 (87.8)

83 (66.4)

80 (65.6)

Yes

10 (13.9)

9 (12.2)

42 (33.6)

42 (34.4)

Corticosteroid use at randomisation
No

68 (94.4)

67 (90.5)

106 (84.8)

106 (86.9)

Yes

4 (5.6)

7 (9.5)

19 (15.2)

16 (13.1)

63 (87.5)

64 (86.5)

NR

NR

Mean

81.68

66.64

NR

NR

SD

49.624

42.307

NR

NR

NSAID intake, n (%)
Number of patients with NSAID
score >0
NSAID score

* Corticosteroid doses are presented in prednisone equivalent doses; aUnless otherwise stated, N corresponds to the total N
numbers provide in the table header row.
Abbreviations: AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; HLA(-B27), human leukocyte
antigen(-B27); hs (C reactive protein), high-sensitivity (C reactive protein); MASES, Maastricht ankylosing spondylitis enthesitis
score; NSAID, non-steroidal anti-inflammatory drug; SD, standard deviation; TNF, tumour necrosis factor
Source: MEASURE 2 Clinical Study Report25 and MEASURE 1 Clinical Study Report24

4.6. Quality assessment of the relevant randomised controlled trials
An overview of the quality assessment of the MEASURE 2 and MEASURE 1 trials is provided in
Table 16. Full quality assessments of MEASURE 2 and MEASURE 1 are provided in Appendix
C.
Table 16: Quality assessment results for MEASURE 2 and MEASURE 1

MEASURE 2

MEASURE 1

Was randomisation carried out appropriately?

Yes

Yes

Was the concealment of treatment allocation
adequate?

Yes

Yes

Were the groups similar at the outset of the study in
terms of prognostic factors?

Yes

Yes

Were the care providers, participants and outcome
assessors blind to treatment allocation?

Yes

Yes

Were there any unexpected imbalances in drop-outs
between groups?

No

No

Is there any evidence to suggest that the authors
measured more outcomes than they reported?

No

No

Did the analysis include an intention-to-treat
analysis? If so, was this appropriate and were
appropriate methods used to account for missing
data?

Yes

Yes
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4.7. Clinical effectiveness results of the relevant randomised
controlled trials
The primary outcome objective of both MEASURE 2 and MEASURE 1 was response to
treatment according to the ASAS20 criteria at the primary endpoint of Week 16.31, 32 As a
secondary outcome, ASAS20 response was subsequently monitored at the secondary endpoints
of Week 52 and Week 104.
In both MEASURE 2 and MEASURE 1 trials, subjects in the placebo arm were reassigned to
receive active treatment after reaching the primary endpoint at Week 16. For further details
please see Section 4.5.2.
Both trials also assessed the clinical efficacy of secukinumab 150 mg using a number of
additional secondary and exploratory outcomes, as described in Section 4.3.3. In addition to
ASAS20, the following outcomes are considered of particular clinical relevance and are
presented in the main body of this submission:


Proportion of patients achieving ASAS40 response



BASDAI change from baseline



Proportion of patients achieving BASDAI 50 response



BASFI change from baseline



ASQoL change from baseline



Radiographic outcomes (MEASURE 1 only):
o

Modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS; radiography scoring)
after 2 years of treatment

o

MRI of spine and sacroiliac joints at Week 16, 1 year and 2 years (in TNFα inhibitor
naïve patients and at selected clinical sites only)

The results of additional efficacy and quality of life outcomes are presented in Appendix F
(MEASURE 2) and Appendix G (MEASURE 1).
Results from patients in the MEASURE 2 and MEASURE 1 trials who received the maintenance
dosing regimen of secukinumab 150 mg are considered relevant to this submission and thus are
presented below. Data from patients who received the lower unlicensed dose of 75 mg are not
shown.

4.7.1. MEASURE 2
4.7.1.1. Primary outcome: ASAS20
ASAS20 is a common primary efficacy outcome in both AS clinical trials and NICE technology
appraisals.19, 37, 38 Furthermore, ASAS20 is recommended by both BSR and EMA guidelines,
while the ASAS criteria more broadly are the recommended method of disease monitoring in AS
according to ASAS/EULAR guidelines.39, 86, 176 ASAS20 captures multiple aspects of AS, such
as physical function and spinal pain, and is therefore relevant to the way the disease is treated in
clinical practice.39, 167
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Secukinumab 150 mg was statistically superior to placebo in the primary outcome of
ASAS20 response at Week 16
In MEASURE 2, secukinumab 150 mg was statistically superior to placebo in the proportion of
patients achieving an ASAS20 response at Week 16 and as such, the primary outcome objective
was met. The results presented in Table 17 below are based on the FAS using non-responder
imputation, which provides a conservative estimate of the response (please see Section 4.4).
Table 17: ASAS20 response at Week 16 using non-responder imputation (full analysis set)

n/M (%)

Comparator

Odds
ratio

95%
confidence
interval

p-value,
unadjusted

Secukinumab 150 mg (N=72)

44/72 (61.1)

Placebo

4.38

(2.14, 8.96)

<0.0001*

Placebo (N=74)

21/74 (28.4)

NA

NA

NA

NA

Treatment group

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders); *p<0.05.
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,177 Baeten et al. 201514, Secukinumab European Public
Assessment Report.178

The ASAS20 response was achieved rapidly with clinically meaningful and statistically significant
differences demonstrated between placebo and secukinumab 150 mg as early as Week 1 and
sustained up until the primary endpoint at Week 16 (Figure 11).
Figure 11. ASAS20 response up to Week 16 using non-responder imputation (full analysis set)

*p<0.05, unadjusted.
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,177 Baeten et al. 2015.14
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Proportion of patients achieving ASAS20 at longer term follow-up: Week 52 and 104
In order to assess the long term ASAS20 response to secukinumab 150 mg, patients were
monitored up to Week 104 and assessed at the secondary endpoints of Week 52 and 104. Nonresponder imputation was used to assess data up to Week 52 and is presented in Figure 12
below. Importantly, the high rates of ASAS20 response observed for secukinumab 150 mg at
Week 16 were consistently sustained through to Week 52.
Figure 12. ASAS20 response up to Week 52 using non-responder imputation (full analysis set)

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,177 Baeten et al. 2015.14

The data reported at Week 52 and Week 104 were reported as observed data, i.e. using all
available data from patients at each timepoint, and the results are presented in Table 18 below.
Table 18: ASAS20 response at Week 52 and Week 104 using observed data (full analysis set)

Treatment group
Secukinumab 150 mg (N=72)
Placebo - secukinumab 150 mg (N=34)

Week 52

Week 104

n/M (%)

n/M (%)

45/61 (73.8)

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 2 Clinical Study Report,15, 25 Sieper et al. 2015,177 Baeten et al. 2015.14

4.7.1.2. Additional outcomes of particular clinical relevance
ASAS40
ASAS40 is more stringent than ASAS20, with the same requirements but the exception that the
improvement in at least three of the main assessment domains must be at least 40%. ASAS40 is
increasingly being recognised as a common outcome measure for AS. Furthermore, EMA
guidelines note that ASAS40 has been already used in several trials and may be considered an
appropriate primary efficacy endpoint to assess major clinical response.176 The assessment of
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ASAS40 in both MEASURE 2 and MEASURE 1 as a secondary outcome is therefore highly
relevant to clinical practice and current treatment approaches, as confirmed by expert clinical
opinion.43
Secukinumab 150 mg was statistically superior to placebo achieving an ASAS40 response
at Week 16
The proportion of patients achieving an ASAS40 response at Week 16 in the secukinumab 150
mg arm was statistically superior compared with placebo (Table 19).
Table 19: ASAS40 response at Week 16 using non-responder imputation (full analysis set)

Treatment group

n/M (%)

p-value, adjusted

Secukinumab 150 mg (N=72)

26/72 (36.1)

<0.001

Placebo (N=74)

8/74 (10.8)

NA

M=Number of patients in each treatment group; n=Number of ASAS40 responders (missing ASAS responses were considered
non-responders); *p<0.05
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,177 Baeten et al. 2015.14

There was a statistically superior ASAS40 response in the secukinumab 150 mg arm compared
with placebo observed from Week 2, with a rapid onset of action seen as early as Week 1
(Figure 13). Moreover, this statistically higher response rate was sustained through to Week 16
(all p<0.05).
Figure 13. ASAS40 response up to Week 16 using non-responder imputation (full analysis set)

*p<0.05, unadjusted
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,177 Baeten et al. 2015.14
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Proportion of patients achieving ASAS40 at longer term follow up: Week 52 and Week 104
In order to assess the long term ASAS40 response to secukinumab 150 mg, patients were
monitored up to Week 104 and assessed at the secondary endpoints of Week 52 and 104. Nonresponder imputation was used to assess data up to Week 52. The ASAS40 response rates
achieved for the secukinumab 150 mg group at the Week 16 endpoint were further improved and
sustained through to Week 52, as shown in Figure 14 below.
Figure 14. ASAS40 response up to Week 52 using non-responder imputation (full analysis set)

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,177 Baeten et al. 2015.14

The data at Week 52 and Week 104 were reported as observed data, i.e. using all available data
from patients at each timepoint, and the results are presented in Table 20 below.
Table 20. ASAS40 response at Week 52 and Week 104 using observed data (full analysis set)

Treatment group
Secukinumab 150 mg (N=72)
Placebo – secukinumab 150 mg (N=34)

Week 52

Week 104

n/M (%)

n/M (%)

35/61 (57.4)

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

M=Number of patients in each treatment group; n=Number of ASAS40 responders
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 2 Clinical Study Report,15, 25 Sieper et al. 2015,177 Baeten et al. 2015.14

BASDAI
As discussed in Section 4.3.5, BASDAI is a composite index that includes the assessment by
patients of their symptoms of pain, discomfort, stiffness and fatigue.179 It is a widely used
measure of disease activity and its changes with treatment should be assessed.39 Furthermore,
BASDAI has been shown to have excellent content validity, whilst still being easy for patients to
complete.179, 180 Results for mean change in BASDAI score from baseline were evaluated using
mixed-effect model repeat measures (MMRM).
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Secukinumab 150 mg demonstrated statistically superior improvements in BASDAI score
from baseline to Week 16 compared with placebo
The mean change in BASDAI score from baseline to Week 16 was statistically superior in the
secukinumab 150 mg arm compared with the placebo arm (see Table 21). Secukinumab 150 mg
had greater improvements than placebo at all timepoints from Weeks 2 to 16 (all unadjusted p
values <0.05), with a rapid onset of action seen by Week 1.
Table 21. BASDAI change from baseline to Week 16 using MMRM (full analysis set)

Treatment group

n

LS mean change (SE)

p-value, adjusted

Secukinumab 150 mg (N=72)

67

-2.19 (0.248)

<0.001*

Placebo (N=74)

64

-0.85 (0.252)

NA

n=Number of patients with measurements at both baseline and post-baseline visit; *p<0.05
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; LS, least squares; MMRM, mixed-effect model
repeated measures; NA, not applicable; SE, standard error,
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,177 Baeten et al. 201514, Secukinumab European Public
Assessment Report.178

The mean changes in BASDAI score from baseline to Week 52 and Week 104 using observed
data are shown in Table 22 below and demonstrate the maintained efficacy of secukinumab
throughout the two-year time period.
Table 22. BASDAI change from baseline to Week 52 and Week 104 using observed data (full
analysis set)

Week 52
Treatment group

Week 104

n

LS mean change
(SD)

n

LS mean change
(SD)

Secukinumab 150 mg (N=72)

61

-3.14 (2.110)

xx

xxxxxxxxxxxxxxx

Placebo – secukinumab 150 mg (N=34)

xx

xxxxxxxxxxxxxx

xx

xxxxxxxxxxxxxxx

n=number of patients with measurements at both baseline and post-baseline visit
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; LS, least squares; SD, standard deviation.
Source: MEASURE 2 Clinical Study Report,15, 25 Sieper et al. 2015,177 Baeten et al. 2015.14

BASDAI 50
The BASDAI 50 measure, a 50% reduction in BASDAI score, was suggested as an appropriate
treatment outcome by the Assessments in Ankylosing Spondylitis (ASAS) working group.181
Furthermore, expert clinical opinion has confirmed that BASDAI 50 is increasingly used in clinical
practice, and thus these results are highly relevant to current treatment approaches.43 Thus the
percentage of patients achieving BASDAI 50 is considered useful to judge the clinical benefit of a
treatments for AS.180
Secukinumab 150 mg was statistically superior to placebo in achieving a BASDAI 50
response at Week 16
The proportion of patients achieving a BASDAI 50 response at Week 16 was statistically superior
with secukinumab 150 mg compared with placebo (Table 23).
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Table 23. BASDAI 50 response at Week 16 using non-responder imputation (full analysis set)

Treatment group

n/M (%)

p-value, unadjusted

Secukinumab 150 mg (N=72)

22/72 (30.6)

<0.01*

Placebo (N=74)

8/74 (10.8)

NA

M=Number of patients in each treatment group; n=Number of BASDAI 50 responders (missing BASDAI 50 responses were
considered non-responders); *p<0.05
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; NA, not applicable.
Source: MEASURE 2 Clinical Study Report,25 Braun et al. 2015.140

The proportion of patients achieving a BASDAI 50 response at Week 16 was subsequently
increased at Week 52 and Week 104, as shown using observed data in Table 24.
Table 24. Point estimates for BASDAI 50 at Week 52 and Week 104 using observed data (full
analysis set)

Treatment group
Secukinumab 150 mg (N=72)
Placebo – secukinumab 150 mg (N=34)

Week 52

Week 104

n/M (%)

n/M (%)

30/61 (49.2)

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

M=Number of patients in each treatment group; n=Number of BASDAI 50 responders
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index.
Source: MEASURE 2 Clinical Study Report,15, 25 Braun et al. 2015.140

Although the pre-defined exploratory outcome for measurement of response in the MEASURE 2
trial was BASDAI 50, alternative definitions of response may be used in clinical practice; notably,
the BSR guidelines define response to treatment as a reduction of BASDAI to 50% of the pretreatment value or a fall of ≥2 units and reduction of the spinal pain VAS in the last week by ≥2
cm. A post-hoc analysis of individual patient-level data was conducted on the MEASURE 2 trial
to explore alternative definitions of response. These results are presented in Appendix H.
BASFI
The BASFI outcome is a measure of physical function and has been found to accord well with
patient perception of disease severity, indicating its relevance to clinical practice.182 Results for
mean change in BASFI score from baseline were evaluated using mixed-effect model repeated
measures.
Secukinumab 150 mg demonstrated statistically superior improvements in BASFI score
from baseline to Week 16 compared with placebo
The mean change in BASFI score from baseline to Week 16 was statistically superior for the
secukinumab 150 mg arm compared with the placebo arm, see Table 25 below.
Table 25. BASFI change from baseline to Week 16 using MMRM (full analysis set)

Treatment group

n

LS mean change (SE)

p-value, unadjusted

Secukinumab 150 mg (N=72)

67

-2.15 (0.23)

<0.0001*

Placebo (N=74)

64

-0.68 (0.24)

NA

n=Number of patients with measurements at both baseline and post-baseline visit; *p<0.05
Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; LS, least squares; MMRM, mixed-effect model repeated
measures; NA, not applicable; SE, standard error.
Source: MEASURE 2 Clinical Study Report,25 Braun et al. 2015.140

The mean changes in BASFI score from baseline to Week 52 using observed data are shown in
Table 26 below. The improvements observed at Week 16 were sustained up to Week 52,
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demonstrating the long-term efficacy of secukinumab 150 mg. Week 104 data for this outcome
were not included in the interim analysis conducted in November 2015, and as such are not
presented below.
Table 26. BASFI change from baseline to Week 52 using observed data (full analysis set)

Week 52

Treatment group

n

Mean change (SD)

Secukinumab 150 mg (N=72)

61

-2.97 (2.421)

Placebo – secukinumab 150 mg (N=34)

xx

xxxxxxxxxxxxxx

n=Number of patients with measurements at both baseline and post-baseline visit
Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; LS, least squares; SD, standard deviation.
Source: MEASURE 2 Clinical Study Report25, Braun et al. 2015 (EULAR)140.

4.7.1.3. Quality of life measures
A number of quality of life measures were assessed in MEASURE 2: ASQoL, SF-36, EQ-5D and
FACIT-Fatigue. ASQoL is a disease-specific questionnaire, designed to capture the specific and
unique aspects of this condition.169 Furthermore, it has been shown to be well accepted by
patients with excellent scaling and psychometric properties. As such, ASQoL is considered of
particular relevance and presented below.169 Additionally, the WPAI-GH measure of impairment
in work and activities was also collected in MEASURE 2.
For results of SF-36, EQ-5D, FACIT-Fatigue and WPAI-GH, please Appendix F.
Secukinumab 150 mg demonstrated statistically significant improvements in ASQoL
compared with placebo
As shown in Table 27 below, significantly greater improvement in patient quality of life, as
measured by the ASQoL questionnaire, was observed with secukinumab 150 mg compared with
placebo at Week 16. Thus demonstrating the efficacy of secukinumab and the benefit it confers
to patients with respect to their quality of life.
Table 27. ASQoL change from baseline to Week 16 using MMRM (full analysis set)

Treatment group

n

LS mean change (SE)

p-value, adjusted

Secukinumab 150 mg (N=72)

66

-4.00 (0.528)

0.001*

Placebo (N=74)

66

-1.37 (0.530)

NA

n=Number of patients with measurements at both baseline and post-baseline visit; *p<0.05
Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; LS, least squares; MMRM, mixed-effect model repeated
measures; NA, not applicable; SE, standard error.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,142 Baeten et al. 2015,14 Secukinumab European Public
Assessment Report.178

Results were comparable between secukinumab 150 mg and placebo - secukinumab 150 mg
arms by Week 52, as shown in Table 28, using observed data. According to protocol, ASQoL
data were not measured beyond Week 52.
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Table 28. ASQoL change from baseline to Week 52 using observed data full analysis set)

Week 52

Treatment group

n

LS mean change (SD)

Secukinumab 150 mg (N=72)

61

-5.25 (4.530)

Placebo – secukinumab 150 mg (N=34)

xx

xxxxxxxxxxxxxx

n=Number of patients with measurements at both baseline and post-baseline visit
Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; LS, least squares; MMRM, mixed-effect model repeated
measures; SD, standard deviation.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015,142 Baeten et al. 2015.14

4.7.1.4. Overall summary of results
Secukinumab 150 mg was superior to placebo for all primary and secondary endpoints (except
for ASAS partial remission) at Week 16. Furthermore, secukinumab 150 mg demonstrated
sustained efficacy across all outcomes for up to two years, thus highlighting the long term
benefits of this treatment option.
Regarding the primary efficacy variable of MEASURE 2, 61.1% of patients receiving
secukinumab 150 mg achieved ASAS20 at Week 16, by comparison to only 28.4% of placebo
patients (p<0.0001). Furthermore, the high rates of response in the secukinumab 150 mg
treatment arm were sustained up to Week 104. Similar results in the secukinumab 150 mg
treatment arm were shown for all other outcomes presented above, including a more stringent
measure of response (ASAS40) at Week 16 (secukinumab 150 mg: 36.1%; placebo: 10.8%,
p=0.0008) and a well-established measure of disease activity (BASDAI 50) at Week 16
(secukinumab 150 mg: 30.6%; placebo: 10.8%, p=0.004). In addition, the quality of life measure
ASQoL indicated that the secukinumab 150 mg group showed significantly greater improvements
in quality of life (mean change -4.00 vs. -1.37 in the placebo arm, p=0.001).
Together, the results from MEASURE 2 demonstrate the clinical benefit of secukinumab, both
with respect to efficacy and quality of life. The continuation of these benefits when assessed up
to Week 104, demonstrates the sustained efficacy across all clinical outcomes and the long term
treatment benefit conferred by secukinumab.

4.7.2. MEASURE 1
4.7.2.1. Primary outcome: ASAS20
Secukinumab 150 mg was statistically superior to placebo in the percentage of patients
achieving an ASAS20 response at Week 16
In MEASURE 1, secukinumab 150 mg was statistically superior to placebo in the proportion of
patients who achieved an ASAS20 response at Week 16, reinforcing the efficacy of secukinumab
demonstrated in MEASURE 2 above. The results for the ASAS20 response at Week 16, the
primary endpoint, are presented in Table 29 below.
Results for additional efficacy outcomes for MEASURE 1 can be found in Appendix G.
Table 29. ASAS20 response at Week 16 using non-responder imputation (full analysis set)

Treatment group
Secukinumab 150 mg (N=125)

n/M (%)

Comparator

Odds
ratio

95%
confidence
interval

p-value,
unadjusted

76/125 (60.8)

Placebo

3.89

(2.28, 6.65)

<0.0001*
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Placebo (N=122)

35/122 (28.7)

NA

NA

NA

NA

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders); *p<0.05
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable.
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2015,183 Baeten et al. 2015,14 Secukinumab European Public
Assessment Report.178

Higher and sustained ASAS20 response rates with secukinumab 150 mg compared to placebo
were seen at all time-points from Week 1 to Week 24, with a rapid onset of action and statistically
significant differences seen as early as Week 1 (Figure 15).
Figure 15. ASAS20 response using non-responder imputation up to Week 16 (full analysis set)

*p<0.05, unadjusted.
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2015,183 Baeten et al. 2015.14

Proportion of patients achieving ASAS20 at longer term follow up: Week 52 and Week 104
The long term ASAS20 response was assessed at the secondary endpoints of Week 52 and 104.
Non-responder imputation was used to assess data up to Week 52 and these results are
presented
in
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below. The high rates of ASAS20 response observed for secukinumab 150 mg at Week 16 were
consistently sustained through to Week 52.
xxxxxxx16xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxx

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NRI, non-responder imputation.
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2015,183 Baeten et al. 2015.14

Long-term efficacy of secukinumab 150 mg was assessed up to Week 104, and the results for
the ASAS20 response at Week 52 and Week 104 using observed data are shown in Table 30
below. High rates of ASAS20 response were maintained throughout this time period,
demonstrating the sustained efficacy of secukinumab 150 mg as seen in MEASURE 2.
Table 30. ASAS20 response at Week 52 and Week 104 using observed data (full analysis set)

Treatment group

Week 52
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Week 104

n/M (%)

n/M (%)

Secukinumab 150 mg (N=125)

79/103 (76.7)

69/87 (79.3)

Placebo non-responder - secukinumab 150 mg (N=38)

xxxxxxxxxxxx

xxxxxxxxxxxx

Placebo responder - secukinumab 150 mg (N=18)

xxxxxxxxxxxx

xxxxxxxxxxxx

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 1 Clinical Study Report16, 24, Baeten et al. 2014184, Baeten et al. 201523, Baeten et al. 201514.

4.7.2.2. Additional outcomes of particular clinical relevance
Secukinumab 150 mg was statistically superior in achieving ASAS40 at Week 16
compared with placebo
The proportion of patients achieving an ASAS40 response at Week 16 was statistically superior
for secukinumab 150 mg compared with placebo, hence this secondary outcome objective was
met, as shown in Table 31 below.
Table 31. ASAS40 response at Week 16 using non-responder imputation (full analysis set)

Treatment group

n/M (%)

p-value

Secukinumab 150 mg (N=125)

52/125 (41.6)

<0.0001*

Placebo (N=122)

16/122 (13.1)

NA

M=Number of patients in each treatment group; n=Number of ASAS40 responders (missing ASAS responses were considered
non-responders); *p<0.05
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable.
Source: MEASURE 1 Clinical Study Report24, Baeten et al. 2014184, Baeten et al. 201514.

The ASAS40 response for the secukinumab 150 mg arm was superior to placebo at all timepoints up to Week 24, with a rapid onset of action seen as early as Week 1 (see Figure 17).
Figure 17. ASAS40 response up to Week 16 using non-responder imputation (full analysis set)
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*p<0.05, unadjusted .
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society.
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2014,184 Baeten et al. 2015.14

Proportion of patients achieving ASAS40 at longer term follow up: Week 52 and Week 104
The long term ASAS40 response was assessed at Week 52 and Week 104. Results up to Week
52 using non-responder imputation are shown xxxxxxx18.

xxxxxxx18xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxx

xxxxxxxxxx
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NRI, non-responder imputation.
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2015.14

The proportions of patients achieving an ASAS40 response rate at Week 52 and Week 104 using
observed data are shown in Table 32 below, and re-emphasise the long-term efficacy of
secukinumab 150 mg as demonstrated in MEASURE 2 above.
Table 32. ASAS40 response at Week 52 and Week 104 using observed data (full analysis set)

Week 52

Week 104

n/M (%)

n/M (%)

Secukinumab 150 mg (N=125)

64/103 (62.1)

56/87 (64.4)

Placebo non-responder – secukinumab 150 mg (N=38)

xxxxxxxxxxxx

xxxxxxxxxxx

Placebo responder – secukinumab 150 mg (N=18)

xxxxxxxxxxxx

xxxxxxxxxxx

Treatment group

M=Number of patients in each treatment group; n=Number of ASAS40 responders
Abbreviations: ASAS, assessment of spondyloarthritis international society.
Source: MEASURE 1 Clinical Study Report,16, 24 Baeten et al. 2014,184 Baeten et al. 2015,23 Baeten et al. 2015.14
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Secukinumab 150 mg demonstrated statistically superior improvements in BASDAI
change from baseline to Week 16 compared with placebo
The mean change in BASDAI score from baseline to Week 16 was statistically superior in the
secukinumab 150 mg treatment arm compared with the placebo arm, as shown in Table 33
below. Secukinumab 150 mg was superior to placebo at all time-points from Weeks 1 to 16, with
a rapid onset of action seen as early as Week 1.
Table 33. BASDAI change from baseline to Week 16 using MMRM (full analysis set)

Treatment group

n

LS mean change (SE)

p-value

Secukinumab 150 mg (N=125)

121

-2.32 (0.172)

<0.0001*

Placebo (N=122)

108

-0.59 (0.180)

NA

n=number of patients with measurements at both baseline and post-baseline visit; *p<0.05
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; LS, least squares; MMRM, mixed-effect model
repeated measures; NA, not applicable; SE, standard error.
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2014,133 Baeten et al. 2015,14 Secukinumab European Public
Assessment Report.178

The mean changes in BASDAI score from baseline to Week 52 and Week 104 using observed
data are shown in Table 34 below, again demonstrating the sustained efficacy of secukinumab
150 mg.
Table 34. BASDAI change from baseline to Week 52 and Week 104 using observed data (full
analysis set)

Week 52
Treatment group

Week 104

n

LS mean
change (SD)

n

LS mean
change (SD)

103

-3.19 (2.254)

87

-3.41 (2.12)

Placebo non-responder – secukinumab 150 mg (N=38)

xx

xxxxxxxxxxxxx

xx

xxxxxxxxxxxxx

Placebo responder – secukinumab 150 mg (N=18)

xx

xxxxxxxxxxxxx

xx

xxxxxxxxxxxxx

Secukinumab 150 mg (N=125)

n=number of patients with measurements at both baseline and post-baseline visit
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; LS, least squares; SD, standard deviation.
Source: MEASURE 1 Clinical Study Report,16, 24 Baeten et al. 2014,184 Baeten et al. 2015,23 Baeten et al. 2015.14

Secukinumab 150 mg was statistically superior to placebo in achieving a BASDAI 50
response at Week 16
The proportion of patients achieving a BASDAI 50 response at Week 16 was statistically superior
in the secukinumab 150 mg arm compared with placebo, as shown in Table 35 below.
Table 35. BASDAI 50 response at Week 16 using non-responder imputation (full analysis set)

Treatment group

n/M (%)

p-value

Secukinumab 150 mg (N=125)

xxxxxxxxxxxxx

xxxxxxxx

Placebo (N=122)

xxxxxxxxxxxx

xx

M=Number of patients in each treatment group; n=Number of BASDAI 50 responders (missing BASDAI 50 responses were
considered non-responders); xxxxxxx
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; NA, not applicable.
Source: MEASURE 1 Clinical Study Report.24

The proportion of BASDAI 50 responders at Week 52 and Week 104 using observed data are
shown in
Table 36 below. Secukinumab 150 mg demonstrated sustained efficacy of BASDAI 50 response
over this 2 year time period.
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Table 36. BASDAI 50 response at Week 52 and Week 104 using observed data (full analysis
set)

Week 52

Week 104

n/M (%)

n/M (%)

xxxxxxxxxxxxx

xxxxxxxxxxxx

Placebo non-responder – secukinumab 150 mg (N=38)

xxxxxxxxxxx

xxxxxxxxxxx

Placebo responder – secukinumab 150 mg (N=18)

xxxxxxxxxxxx

xxxxxxxxxxx

Treatment group
Secukinumab 150 mg (N=125)

M=Number of patients in each treatment group; n=Number of BASDAI 50 responders
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index.
Source: MEASURE 1 Clinical Study Report.24

Although the pre-defined exploratory outcome for measurement of response in the MEASURE 1
trial was BASDAI 50, alternative definitions of response may be used in clinical practice; notably,
the BSR guidelines define response to treatment as a reduction of BASDAI to 50% of the pretreatment value or a fall of ≥2 units and reduction of the spinal pain VAS in the last week by ≥2
cm. A post-hoc analysis of individual patient-level data was conducted on the MEASURE 1 trial
to explore alternative definitions of response. These results are presented in Appendix G.
Secukinumab 150 mg demonstrated statistically superior improvements in BASFI change
from baseline to Week 16 compared with placebo
The mean change in BASFI score from baseline to Week 16 was statistically superior for the
secukinumab 150 mg arm compared with the placebo arm, as shown in Table 37 below.
Table 37. BASFI change from baseline to Week 16 using MMRM (full analysis set)

Treatment group

n

LS mean change (SE)

p-value

Secukinumab 150 mg (N=125)

121

-1.84 (0.17)

<0.0001*

Placebo (N=122)

108

-0.37 (0.17)

NA

n=Number of patients with measurements at both baseline and post-baseline visit; *p<0.05
Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; LS, least squares; MMRM, mixed-effect model repeated
measures; NA, not applicable; SE, standard error.
Source: MEASURE 1 Clinical Study Report24, Wei et al. 2015137.

The mean changes in BASFI score from baseline to Week 52 and Week 104 are shown in Table
38 below using observed data and demonstrate the sustained effect of secukinumab 150 mg
over this two-year time period.
Table 38. BASFI change from baseline to Week 52 and Week 104 using observed data (full
analysis set)

Week 52
Treatment group

Week 104

n

LS mean
change (SD)

n

LS mean
change (SD)

103

-2.54 (2.241)

xx

xxxxxxxxxxxxxx

Placebo non-responder – secukinumab 150 mg (N=38)

xx

xxxxxxxxxxxxx

xx

xxxxxxxxxxxxxx

Placebo responder – secukinumab 150 mg (N=18)

xx

xxxxxxxxxxxxx

xx

xxxxxxxxxxxxxx

Secukinumab 150 mg (N=125)

n=Number of patients with measurements at both baseline and post-baseline visit
Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; LS, least squares; SD, standard deviation.
Source: MEASURE 1 Clinical Study Report16, 24, Wei et al. 2015137.
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4.7.2.3. Quality of life measures
The results of the disease-specific quality of life measure ASQoL are presented below. For
results of SF-36, EQ-5D and FACIT-Fatigue, in addition to WPAI-GH, please see Appendix G.
Secukinumab 150 mg demonstrated statistically significant improvements in ASQoL
compared with placebo
As shown in Table 39 below, a significantly greater improvement in patient quality of life, as
measured by the ASQoL questionnaire, was observed with secukinumab 150 mg than placebo at
Week 16. Thus supporting the findings of MEASURE 2 and the benefit secukinumab confers to
patients with respect to their quality of life.
Table 39. ASQoL change from baseline to Week 16 using MMRM (full analysis set)

Treatment group

n

LS mean change (SE)

p-value

Secukinumab 150 mg (N=125)

121

-3.58 (0.424)

<0.01*

Placebo (N=122)

111

-1.04 (0.437)

NA

n=Number of patients with measurements at both baseline and post-baseline visit; *p<0.05
Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; LS, least squares; MMRM, mixed-effect model repeated
measures; NA, not applicable; SE, standard error
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2014,133 Baeten et al. 2015,14 European Public Assessment
Report.178

Table 40 demonstrates that improvements to ASQoL in patients treated with secukinumab 150
mg were sustained at 1 and 2 years.
Table 40. ASQoL change from baseline to Week 52 and Week 104 using observed data (full
analysis set)

Week 52
Treatment group

Week 104

n

LS mean
change (SD)

n

LS mean
change (SD)

Secukinumab 150 mg (N=125)

xxx

xxxxxxxxxxxxx

86

-4.82 (4.83)

Placebo non-responder – secukinumab 150 mg (N=32)

xx

xxxxxxxxxxxxx

xx

xxxxxxxxxxxxx

Placebo responder – secukinumab 150 mg (N=18)

xx

xxxxxxxxxxxxx

xx

xxxxxxxxxxxxx

n=Number of patients with measurements at both baseline and post-baseline visit
Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; LS, least squares; MMRM, mixed-effect model repeated
measures; SD, standard deviation.
Source: MEASURE 1 Clinical Study Report,16, 24 Baeten et al. 2015,23 Baeten et al. 2015.14

4.7.2.4. Radiographic outcomes
Modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS; radiography scoring) after
2 years of treatment
X-rays of the cervical, thoracic and lumbar spine were performed at baseline and Week 104.
There were no major differences between the secukinumab 150 mg only and the placebo secukinumab 150 mg group in terms of mSASSS change from baseline to Week 104. The mean
± SD change in mSASSS from baseline to Week 104 was 0.30 ± 1.93 in the secukinumab 150
mg arm and xxxxxxxxxxx in the placebo-secukinumab 150 mg arm.16, 183
No radiographic progression was observed in approximately 80% of patients randomised to
secukinumab at baseline (mSASSS change ≤0).26 A probability plot of radiographic progression
as
measured
by
mSASSS
is
presented
in
Figure
19.26
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Figure 19. Probability plot of radiographic progression as measured by mSASSS at 2 years
(full analysis set)

Abbreviations: mSASSS, modified Stoke Ankylosing Spondylitis Spinal Score.
Source: MEASURE 1 Clinical Study Report,16 Baraliakos et al. 2015.26

MRI of spine and sacroiliac joints at Week 16, 1 year and 2 years (in TNFα inhibitor-naïve
patients and at selected clinical sites only)
MRI of the spine and sacroiliac joints was performed on a subset of TNFα inhibitor-naïve patients
at selected study sites, with analysis of the following 3 MRI scoring systems: Berlin sacroiliac
joint total oedema score, total ASspi-MRI-a score, and Berlin spine score.
The reduction from baseline at Week 16 for all 3 MRI scores was numerically larger for patients
in the secukinumab 150 mg arm compared with placebo, and for the Berlin sacroiliac joint total
oedema score, the reduction from baseline at Week 16 for secukinumab 150 mg was statistically
superior to placebo (p<0.01).184 MRI results at Week 16, Week 52 and Week 104 are shown in
Table 41 to Table 43.
Table 41. MRI measurements at baseline, Week 16 and change from baseline (MRI subset of
TNFα inhibitor-naïve patients only), using a non-parametric ANCOVA model

MRI variable

n

Baseline
(mean ± SD)

Week 16
(mean ± SD)

Change from
baseline
(mean ± SD)

p-value

Berlin sacroiliac joint total oedema score
Secukinumab 150 mg
(N=38)

32

2.22 ± 3.38

0.92 ± 1.783

−1.30 ± 2.17

<0.01

Placebo (N=33)

26

2.40 ± 3.24

2.23 ± 3.238

−0.17 ± 1.23

NA

Total ASspi-MRI-a score
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Secukinumab 150 mg
(N=38)

32

2.70 ± 3.80

1.58 ± 3.869

−1.13 ± 1.68

0.0790

Placebo (N=33)

28

5.73 ± 9.75

5.07 ± 8.600

−0.66 ± 2.55

NA

Secukinumab 150 mg
(N=38)

32

2.23 ± 2.83

1.16 ± 2.474

−1.08 ± 1.40

0.0570

Placebo (N=33)

28

4.50 ± 7.62

3.95 ± 6.820

−0.55 ± 2.45

NA

Berlin spine score

Abbreviations: ASspi-MRI-a, Ankylosing Spondylitis spine MRI score for Activity; MRI, magnetic resonance imagery; NA, not
applicable; SD, standard deviation; TNFα, tumour necrosis factor alpha.
Source: MEASURE 1 Clinical Study Report,24 Baraliakos et al. 2015.136, 185

Table 42. MRI measurements at baseline, Week 52 and change from baseline (MRI subset of
TNFα inhibitor-naïve patients only), using observed data

n

Baseline
(mean ± SD)

Week 52
(mean ± SD)

Change from
baseline
(mean ± SD)

Secukinumab 150 mg (N=39)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Placebo – secukinumab 150 mg (N=16)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Secukinumab 150 mg (N=39)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Placebo – secukinumab 150 mg (N=16)

xx

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxxx

Secukinumab 150 mg (N=39)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Placebo – secukinumab 150 mg (N=16)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

MRI variable
Berlin sacroiliac joint total oedema score

Total ASspi-MRI-a score

Berlin spine score

Abbreviations: ASspi-MRI-a, Ankylosing Spondylitis spine MRI score for Activity; MRI, magnetic resonance imagery; SD,
standard deviation; TNFα, tumour necrosis factor alpha.
Source: MEASURE 1 Clinical Study Report.24

Table 43. MRI measurements at baseline, Week 104 and change from baseline (MRI subset of
TNFα inhibitor-naïve patients only), using observed data

n

Baseline
(mean ± SD)

Week 104
(mean ± SD)

Change from
baseline
(mean ± SD)

Secukinumab 150 mg (N=39)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Placebo – secukinumab 150 mg (N=16)

x

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Secukinumab 150 mg (N=38)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Placebo – secukinumab 150 mg (N=16)

x

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Secukinumab 150 mg (N=38)

xx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

Placebo – secukinumab 150 mg (N=16)

x

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

MRI variable
Berlin sacroiliac joint total oedema score

Total ASspi-MRI-a score

Berlin spine score

Abbreviations: ASspi-MRI-a, Ankylosing Spondylitis spine MRI score for Activity; MRI, magnetic resonance imagery;, standard
deviation; TNFα, tumour necrosis factor alpha.
Source: MEASURE 1 Clinical Study Report.16

Company evidence submission template for Secukinumab Page 102 of 266

4.7.2.5. Overall summary of results
Secukinumab 150 mg was superior to placebo for all primary and secondary outcomes at Week
16 and importantly these responses were subsequently sustained until Week 104.
In MEASURE 1, 60.8% of patients receiving secukinumab 150 mg achieved ASAS20 at Week
16, by comparison to 28.7% of placebo patients (p<0.0001). The high rates of response in the
secukinumab 150 mg treatment arm were sustained up to Week 104. Similar results in the
secukinumab 150 mg treatment arm were shown for all other outcomes presented above,
consistent with the results observed in MEASURE 2. At Week 16, 41.6% of patients treated with
secukinumab 150 mg achieved the more stringent ASAS40 response vs. 13.1% in the placebo
arm (p<0.0001) and 37.6% achieved BASDAI 50 vs. 8.2% in the placebo arm (p<0.0001). In
addition, the quality of life measure ASQoL showed that the secukinumab 150 mg group showed
significantly greater improvements in quality of life (mean change -3.58 vs. -1.04 in the placebo
arm, p<0.01).
Importantly, MEASURE 1 also provided results for radiographic outcomes, highlighting the
efficacy of secukinumab on a further clinically relevant and important aspect of the disease. In
MEASURE 1, no radiographic progression was observed in approximately 80% of patients
randomised to secukinumab at baseline (mSASSS change ≤0).
The results of the MEASURE 1 trial are consistent with the findings of MEASURE 2, emphasising
the clinical efficacy of secukinumab 150 mg treatment when assessed across a variety of
outcome measures and demonstrate that the benefit is maintained for up to two years.
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4.8. Subgroup analysis
Pre-specified subgroup analyses were performed in both the MEASURE 1 and MEASURE 2
trials that demonstrate the efficacy of secukinumab 150 mg in patients regardless of whether or
not they have received previous treatment with a TNFα inhibitor.

4.8.1. MEASURE 2
4.8.1.1. Primary outcome: ASAS20
Secukinumab 150 mg was statistically superior to placebo in TNFα inhibitor-naïve and
TNFα inhibitor-inadequate responder subgroups
ASAS20 was analysed by previous TNFα inhibitor status, with patients classified as either TNFα
inhibitor-inadequate responder or TNFα inhibitor-naïve. Secukinumab 150 mg achieved a
statistically superior ASAS20 response rate compared with the placebo group at Week 16,
regardless of previous biologic treatment status. The results of the ASAS20 response at Week
16 for these two subgroups is shown in Table 44 below.
Table 44. ASAS20 response by TNFα inhibitor status at Week 16 using non-responder
imputation (full analysis set)

Treatment
group

Secukinumab
150 mg

Placebo

n/M (%)

Comparator

Odds
ratio

95%
confidence
interval

p-value,
unadjusted

TNFα inhibitornaïve (N=44)

30/44
(68.2)

Placebo

4.72

(1.93, 11.56)

<0.001*

TNFα inhibitorinadequate
responder (N=28)

14/28
(50.0)

Placebo

4.37

(1.30, 14.68)

<0.05*

TNFα inhibitornaïve (N=45)

14/45
(31.1)

NA

NA

NA

NA

TNFα inhibitorinadequate
responder (N=29)

7/29
(24.1)

NA

NA

NA

NA

Subgroup

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders); *p<0.05
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable; TNFα, tumour necrosis factor
alpha.
Source: MEASURE 2 Clinical Study Report,25 Sieper et al. 2015.27

ASAS20 response results for the TNFα inhibitor-naïve and TNFα inhibitor-inadequate responder
subgroups at Week 52 and Week 104 are shown Appendix H.
Additional outcomes of particular clinical relevance
As a summary of the additional outcomes of particular clinical relevance within prior treatment
failure sub-groups, the results at Week 16 are presented in Table 45 below. Results at Week 52
and Week 104 can be found in Appendix H.
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Table 45. Secondary efficacy endpoints by TNFα inhibitor status at Week 16 (full analysis set)

Secukinumab 150 mg

Placebo

TNFα
inhibitornaïve
(N=44)

TNFα
inhibitorinadequate
responder
(N=28)

TNFα
inhibitornaïve
(N=45)

TNFα
inhibitorinadequate
responder
(N=29)

a

19/44 (43.2),
<0.05*

7/28 (25.0),
<0.01*

8/45 (17.8),
NA

0/29 (0.0),
NA

b

43, -2.56
(0.32), <0.01*

24, -1.60
(0.41), 0.0928

42, −1.15
(0.32), NA

22, −0.59
(0.43), NA

a

xxxxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxxxx
xxxxxxx

xxxxxxxxxx
xxxxx

xxxxxxxxxxx
xx

b

xxxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxx
xxxxxxxxxx

xxxxxxxxxxxxx
xxxxxxx

b

43, -5.02
(0.68),<0.01 *

23, -2.39
(0.84), 0.1184

43, -1.94
(0.68), NA

23, -0.49
(0.85), NA

Outcome

ASAS40 [n/M (%), p-value]

BASDAI change from baseline [n,
mean change (SE), p-value]
BASDAI 50 [n/M (%), p-value]

BASFI change from baseline [n,
mean change (SE), p-value]
ASQoL change from baseline [n,
mean change (SE), p-value]

M=Number of patients in each treatment group; n=Number of ASAS40 responders (missing ASAS responses were considered
non-responders); *p<0.05; anon-responder imputation data; bMMRM data
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; ASQoL, Ankylosing Spondylitis Quality of Life;
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index.
Source: MEASURE 2 Clinical Study Report25, Sieper et al. 201527

4.8.2. MEASURE 1
4.8.2.1. Primary efficacy outcome: ASAS20
Secukinumab 150 mg was statistically superior to placebo in both TNFα inhibitor-naïve
and TNFα inhibitor-inadequate responder subgroups
Patients in the secukinumab 150 mg arm achieved significantly higher ASAS20 response rates
compared with placebo at Week 16, regardless of TNFα inhibitor treatment status (Table 46).
Consistent with the differences seen in the overall response rates, treatment differences for
secukinumab 150 mg vs. placebo were also statistically significant (p<0.05) for both TNFα
inhibitor-naïve and TNFα inhibitor-inadequate responder patients.
ASAS20 response results for the TNFα inhibitor-naïve and TNFα inhibitor-inadequate responder
subgroups at Week 52 and Week 104 are shown in Table 46.

Company evidence submission template for Secukinumab Page 105 of 266

Table 46. ASAS20 response by TNFα inhibitor status at Week 16 using non-responder
imputation (full analysis set)

Subgroup

Secukinumab
150 mg

Placebo

n/M (%)

Comparator

Odds
ratio

95%
confidence
interval

p-value,
unadjusted

TNFα inhibitornaïve (N=92)

61/92
(66.3)

Placebo

4.12

(2.21, 7.66)

<0.0001*

TNFα inhibitorinadequate
responder (N=33)

15/33
(45.5)

Placebo

3.75

(1.21,11.56)

<0.05*

TNFα inhibitornaïve (N=89)

29/89
(32.6)

NA

NA

NA

NA

TNFα inhibitorinadequate
responder (N=33)

6/33
(18.2)

NA

NA

NA

NA

Treatment
group

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders); *p<0.05
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; TNFα, tumour necrosis factor alpha.
Source: MEASURE 1 Clinical Study Report24, Baeten et al. 2015.28

4.8.3. Additional outcomes of particular clinical relevance
As a summary of the secondary efficacy endpoints within prior treatment exposure sub-groups,
the results at Week 16 are presented in Table 47 below, and the results at Week 52 and Week
104 presented in Appendix G.
Table 47. Secondary efficacy endpoints by TNFα inhibitor status at Week 16 (full analysis set)

Secukinumab 150 mg
Outcome

a

ASAS40 [n/M
(%), p-value]

Placebo

TNFα
inhibitornaïve
(N=92)

TNFα inhibitorinadequate
responder
(N=33)

TNFα inhibitornaïve
(N=89)

TNFα inhibitorinadequate
responder
(N=33)

45/92 (48.9),
<0.0001*

7/33 (21.2), 0.0941

14/89 (15.7), NA

2/33 (6.1), NA

89, -2.72
(0.19),
<0.0001*

32, -1.72 (0.33),
0.0287*

80, -0.72 (0.20),
NA

28, −0.65 (0.35),
NA

xxxxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxxx
xxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxx
xxxxxx

xxxxxxxxxxxxxxxx
xxxxx

xxxxxxxxxxxxxxxxx
xxxxx

xxxxxxxxxxxxx
xxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxx
xxxxx

xxxxxxxxxxxxxxxx
xxxx

xxxxxxxxxxxxxxxxx
xxx

b

BASDAI
change from
baseline [n,
mean change
(SE), p-value]
a

BASDAI 50
[n/M (%), pvalue]
b

BASFI change
from baseline
[n/M, Mean
change, pvalue]
b

ASQoL change
from baseline
[n, mean
change (SE), pvalue]

M=Number of patients in each treatment group; n=Number of ASAS40 responders (missing ASAS responses were considered
non-responders); *p<0.05; anon-responder imputation data; bMMRM data
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Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index.
Source: MEASURE 1 Clinical Study Report,24 Baeten et al. 2015.28

4.9. Meta-analysis
No meta-analysis of the MEASURE 2 and MEASURE 1 studies alone was performed. A network
meta-analysis (NMA) was conducted to estimate the relative effectiveness of secukinumab 150
mg and relevant comparator therapies and this NMA included both the MEASURE 2 and
MEASURE 1 studies in the base case analysis (see Section 4.10).
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4.10. Indirect and mixed treatment comparisons

Summary of Network Meta-analysis


Relevant comparators to secukinumab in AS were considered to include the TNFα inhibitors
and conventional care, consistent with the final NICE scope for this appraisal. No direct
head-to-head evidence for secukinumab versus the TNFα inhibitor therapies was identified
and therefore a Bayesian network meta-analysis (NMA) was conducted to evaluate the
relative effectiveness of secukinumab 150 mg and these comparators.



The NMA was conducted with separate networks for clinically relevant outcomes of ASAS20
response, ASAS40 response, BASDAI 50 response, BASDAI change from baseline and
BASFI change from baseline. Most included trials had primary endpoints between 12-16
weeks and these were the timepoints considered for inclusion in the analysis.



The base case analysis was based on the timepoint of the primary endpoint for each
comparator between Weeks 12 and 16, and included both the MEASURE 2 and MEASURE
1 studies of secukinumab. The population considered was a mixed population of biologic
naive and biologic experienced patients, though subgroup analysis was conducted in the
biologic naive population only; no such analysis was possible in the biologic experienced
population due to lack of evidence for comparator therapies in this population.



Despite some potential sources of bias, the studies were considered of sufficient quality to
include in the NMA without introducing undue bias. Both fixed effects (FE) and random
effects (RE) models were considered and FE analyses ultimately selected based on
comparable deviance information criterion (DIC) and deviance values between FE and RE
models, infeasibility of RE models for some networks and the fact that no strong evidence of
heterogeneity in baseline characteristics between trials was apparent.



The base case NMA found statistically strong evidence, which was classically significant, of
higher efficacy for secukinumab 150 mg versus placebo across all outcomes analysed and
for both the analysis in the whole population and in the biologic naïve population. This
demonstrated that secukinumab 150 mg can improve the proportion of patients achieving
ASAS20 response, ASAS40 response and 50% improvement in BASDAI, as well as mean
BASDAI and BASFI changes from baseline, when considering both the mixed population of
biologic naïve and biologic experienced patients, and the biologic naïve population
specifically.



The base case NMA also demonstrated no statistically meaningful differences between
secukinumab 150 mg and any biologic comparator in either the whole population or biologic
naïve population and across all outcomes, with the sole exception of the BASDAI change
from baseline outcome, for which infliximab 5mg/kg was superior.



Sensitivity analyses exploring the assessment of all comparators at a 12 week timepoint and
the exclusion of the MEASURE 1 trial also reinforced statistically meaningful results for
secukinumab 150 mg versus placebo and no statistically significant results versus biologic
comparators in almost all analyses.



Overall, secukinumab 150 mg has comparable efficacy to all TNFα inhibitor therapies,
adalimumab, etanercept, certolizumab pegol, infliximab and golimumab for the
treatment of ankylosing spondylitis in both the biologic naïve and biologic
experienced populations of patients with active AS.
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4.10.1. Search strategy
The SLR (Section 4.1) did not identify any available direct evidence comparing secukinumab with
the relevant comparators in this submission: adalimumab, etanercept, golimumab, certolizumab
pegol and infliximab. Therefore, a network meta-analysis (NMA) was performed in order to
assess the relative efficacy and safety of secukinumab when compared to these approved
biologic treatments.
The primary objective of the NMA was to provide relative treatment-effect estimates for the
efficacy and safety of secukinumab 150 mg compared with approved biologic treatments, for the
treatment of active AS among patients with previous inadequate response to conventional
therapy. This represents the population of relevance to the decision problem outlined in this
submission.
The methodology of the systematic literature review which identified studies to potentially inform
the NMA is described in Section 4.1.

4.10.2. Study selection
A total of 86 records were ultimately included in the review, reporting 23 trials (unique RCTs) to
be considered for inclusion in the NMA.
For inclusion in the NMA, studies needed to enable treatments in the list below to be connected
to at least one other treatment in the list via a common comparator.


Secukinumab



Etanercept



Adalimumab



Infliximab



Golimumab



Certolizumab pegol

Placebo was identified as a common comparator within the network.
Only studies identified by the SLR that reported useful relative efficacy estimates for licensed
treatment doses were considered for inclusion in the NMA; all such studies identified by the SLR
were included. Where there were multiple different licensed doses for an intervention, these were
subsequently treated as separate treatments for the purposes of the analysis. In studies
including both licensed and unlicensed doses, unlicensed dose arms were excluded. One study,
LOADET, included both licensed and unlicensed doses of etanercept but no placebo arm, and
therefore was not included in the network since it did not provide a relative efficacy estimate for
the licensed dose versus the common comparator, placebo.
One identified trial – the ASCEND trial – included sulfasalazine rather than placebo as the
comparator and was therefore excluded from the NMA.
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The Giardina et al. study of infliximab did not include placebo as a comparator and was the only
open-label study in the NMA. It compared infliximab and etanercept and was included since it
was the only source of BASDAI and BASFI outcomes for infliximab. The potential bias introduced
by the open-label design of the Giardina et al. study is considered in the interpretation of results
informed by this study.
Outcomes considered relevant for consideration for inclusion in the NMA and presented in this
submission were those listed below reported at a timepoint between Week 12 – 16 (inclusive).


ASAS20 response



ASAS40 response



BASDAI 50 response



BASDAI change from baseline



BASFI change from baseline

In addition to these 5 outcomes, outcomes of ASAS 5/6 response and SF-36 PCS were
analysed. Results for these 2 outcomes are not presented in this submission but are available on
request.
As presented in the PRISMA flow diagrams in Section 4.1.4, of the 23 identified trials 13 were
excluded from the NMA. A list of all 23 trials and the justification for their exclusion from the NMA
is provided previously in Table 8.
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4.10.3. Summary of included trials and resultant networks
4.10.3.1. Included trials
A summary of the relevant trials and the treatments and dosing schedules considered is provided in Table 48 below. Table 49 summarises the
endpoints of interest (i.e. relevant outcomes between Week 12 and Week 16) available for inclusion in the NMA.

Placebo
(PBO)

Secukinumab
150 mg
(SEC150)

Golimumab
100 mg
(GOL100)

Golimumab
50 mg
(GOL50)

Infliximab
5 mg/kg
(INF5)

Etanercept
50 mg QW
(ETN50QW)

Certolizumab
pegol 400 mg
(CZP400)

Certolizumab
pegol 200 mg
(CZP200)

Trial

Adalimumab
40 mg
(ADA40)

Table 48: Summary of treatments included in the NMA from identified trials

ATLAS

Q2W



Hu (2012)

Q2W



Huang (2014)

Q2W



RAPID-axSpA

Weeks 0, 2,
4, then Q2W



Weeks 0, 2,
4, then Q4W

Giardina (2010)

QW

SPINE

QW

ASSERT

Weeks 0, 2,
6, 12, 18



Weeks 0, 2,
6, 12, 18

GO-RAISE
MEASURE 2
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Q4W



Q4W
s.c. at BL,
Weeks 1, 2
and 3, then
Q4W from
Week 4



MEASURE 1

i.v. at BL,
Weeks 0, 2,
4 then s.c.
Q4W from
Week 8

Placebo
(PBO)

Secukinumab
150 mg
(SEC150)

Golimumab
100 mg
(GOL100)

Golimumab
50 mg
(GOL50)

Infliximab
5 mg/kg
(INF5)

Etanercept
50 mg QW
(ETN50QW)

Certolizumab
pegol 400 mg
(CZP400)

Certolizumab
pegol 200 mg
(CZP200)

Adalimumab
40 mg
(ADA40)

Trial



Cells with numbers indicate data availability for that treatment. In the comparators columns, a  indicates data availability.
Abbreviations: ADA40, adalimumab 40 mg; BL, baseline; CZP200, certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50QW, etanercept 50 mg once weekly; INF5, infliximab 5
mg/kg; i.v., intravenous; NMA, network meta-analysis; Q2W, once every 2 weeks; Q4W, once every 4 weeks; QW, once weekly; SEC150, secukinumab 150 mg; s.c., subcutaneous.
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Table 49: Endpoints evaluated in the NMA

Switched/
Offered
Escapea

ASAS20

ASAS40

BASDAI 50

BASDAI Score
(Mean Change)

BASFI Score (Mean
Change)

ATLAS

12

12

12

12

12

12

Hu (2012)

12

-

-

-

12

12

Huang (2014)

12

12

12

12

12

12

RAPID-axSpA

16

12

12

12

12

12

-

12

12

-

12

12

SPINE

12

12

12

12

12

12

ASSERT

18

12

12

-

-

-

GO-RAISE

16

12,14,16

14

14

12,14,16

12,14,16

MEASURE 2

16

12,16

12,16

12,16

12,16

12,16

MEASURE 1

16

12,16

12,16

12,16

12,16

12,16

Trial

Giardina
(2010)

Numbers indicate the week data were collected; -=not available; aAny data post treatment switch would be subject to bias as either all or some placebo patients are switched to active treatment at
this point, and therefore no true placebo arm is available post treatment switch. As demonstrated in the table above, the timepoints included in the NMA avoided this bias, for all endpoints.
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CRP, C-reactive protein; NMA, network meta-analysis.
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The base case NMA pooled Week 12 – 16 timepoints. This period encompasses the primary
endpoints of all included trials with the exception of the ASSERT study of infliximab (24 week
primary endpoint). In this analysis, for each included trial the endpoint used was the primary
endpoint of that trial between Week 12 and 16, with a 12 week timepoint used for ASSERT.
Therefore, for a given outcome the inputs into the NMA may have differed between interventions
in terms of the timepoint considered. However, use of trial primary endpoints was considered to
be the most robust approach to estimating true relative treatment effects. Sensitivity analyses
explored the impact of considering all outcomes at the 12 week timepoint only, to reflect the
timepoint of response assessment in clinical practice. Sensitivity analyses looking only at Week
14 or Week 16 outcomes were not possible as only one treatment has primary endpoints at each
of these time points (golimimab at Week 14 in GO-RAISE and secukinumab at week 16 in
MEASURE 1 and MEASURE 2).
The base case NMA also included both the MEASURE 2 and MEASURE 1 studies of
secukinumab. The MEASURE 1 study is considered relevant to the decision problem as it
collected relevant outcomes, in a relevant population, and patients received maintenance dosing
at the licensed 150 mg strength. Furthermore, including this study provides more information to
inform the estimates of relevant treatment effects. Sensitivity analyses were conducted to explore
the exclusion of the MEASURE 1 trial of secukinumab, as this trial used an intravenous loading
dose of secukinumab as opposed to the licensed subcutaneous administration route.
These adjustments gave rise to three sensitivity analyses:
1. Sensitivity analysis 1: Pooled Week 12-16, MEASURE 1 excluded
2. Sensitivity analysis 2: Week 12 timepoint only, both MEASURE 2 and MEASURE 1
included
3. Sensitivity analysis 3: Week 12 timepoint only, MEASURE 1 excluded
Network diagrams
The complete treatment network of the 10 RCTs is shown in the network diagram in Figure 20.
Each node represents a treatment regimen included in the network and lines represent direct
comparisons between nodes. The studies contributing to each comparison are also detailed
along each line in the network diagrams. As discussed in more detail in Section 4.10.4, some
included studies considered both biologic naïve and biologic experienced patients, whilst others
considered biologic naïve patients only. As such, the NMA was conducted both for the whole
population (ie. including both biologic naïve and biologic experienced patients) and for the
population of biologic naïve patients only (i.e. including studies of biologic naïve patients and the
pre-specified TNF-naïve sub-group of the MEASURE 1 and MEASURE 2 studies; no naïve subgroup data was available for the other study with a mixed population; RAPID-axSpA, see
Appendix K). Network diagrams for the base case analysis for each outcome of interest for the
whole population and biologic naïve population analyses are presented Appendix K.
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Figure 20. Complete treatment network of RCTs among AS patients

Nodes in blue represent each treatment included in the network. Trial names along each edge indicate the trials with head-tohead comparisons for the corresponding treatments.
Abbreviations: ADA40, adalimumab 40 mg; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks;
CZP400, certolizumab pegol 400 mg Weeks 0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly;
GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; SEC150, secukinumab 150 mg.

4.10.4. Methods and outcomes of included studies
Methods
The included studies all considered patients with active AS at baseline. Relevant demographic
and baseline characteristics were considered and reviewed across the identified trials. Baseline
characteristics are presented in Appendix K.
The mean age and percentage of males was comparatively similar between trials, as was the
duration of AS. A number of publications did not report baseline weight; for those articles that did
so, baseline weight was relatively similar. The only baseline characteristic that demonstrated
discernible heterogeneity across trials was the duration of AS, which was substantially higher in
the Giardina (2010) trial, the only open-label study in the network. Network meta-regression
analysis was explored to investigate whether potential heterogeneity in the network could be
explained by differences in baseline characteristics.
Trials included in the evidence base employed different imputation strategies as reported in
Table 50.
Table 50. Imputation methods employed in each trial

Trial

Treatment

Imputation method

ATLAS

Adalimumab

NRI

Hu (2012)

Adalimumab

Unclear

Huang (2014)

Adalimumab

NRI

RAPID-axSpA

Certolizumab pegol

LOCF
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Giardina (2010)

Etanercept / Infliximab

Observed

SPINE

Etanercept

LOCF

ASSERT

Infliximab

LOCF

GO-RAISE

Golimumab

LOCF/NRI

MEASURE 2

Secukinumab

NRI and MMRM

MEASURE 1

Secukinumab

NRI and MMRM

Abbreviations: LOCF, last observation carried forward; MMRM, mixed-effect model repeated measures; NRI, non-responder
imputation.

All secukinumab trials (MEASURE-1, MEASURE 2) employed the conservative NRI strategy for
dichotomous outcomes and MMRM method for continuous outcomes. Two of the adalimumab
trials (ATLAS, Huang) also used NRI. The trial reporting on golimumab (GO-RAISE) employed
an LOCF strategy, unless there were no measurements, in which case NRI was employed.
Infliximab and etanercept trials employed the LOCF strategy, with the exception of the Giardina
et al study that compared these two therapies and reported observed data. However, as can be
seen, there was little to no variety in the imputation method used along each edge, thus not
allowing for analytical adjustments to account for this source of heterogeneity. Therefore, it
should be acknowledged indirect comparisons involving edges with different imputation methods
are potentially biased. Given that NRI is a more conservative approach than LOCF and observed
data, estimates of efficacy of secukinumab relative to golimumab, etanercept and infliximab are
potentially reduced. This should be considered throughout the interpretation of the results that
follow.
Finally, it should be noted that there were some differences in the trial populations in terms of the
status of the patients with regards to exposure to prior biologics. In the majority of included trials,
the population considered was biologic naïve (no prior treatment with biologics). However, in the
case of the MEASURE 2 and MEASURE 1 trial of secukinumab and the RAPID-axSpA trial of
certolizumab pegol, the population contained a mix of biologic naïve and biologic experienced
patients. In the case of RAPID-axSpA, results were not reported separately for the biologic naïve
and biologic experienced sub-groups. In the Hu et al. study of adalimumab, reporting was
insufficient to determine the status of the trial population with regards to prior biologic treatment.
As previously mentioned, subgroup analysis considering data from biologic naïve populations
only was conducted in order to explore this potential source of bias. Due to data limitations it
was not possible to conduct a subgroup analysis of the biologic experienced population only.
Outcomes
As previously noted, the data inputs into the base case NMA were the results from Week 12-16
representing the primary endpoint of the respective trials. The available data from these
timepoints that acted as inputs into the base case NMA and sensitivity analyses are summarised
in Appendix K for both the whole population and the biologic naïve population.

4.10.5. Risk of bias
Quality assessments of each trial included in the NMA were performed according to NICE
guidelines and the results are presented in AppendixK.186 Generally, all studies included in the
NMA were deemed to be of sufficient quality, though the quality of included studies did vary, with
trials such as Huang et al., MEASURE 2 and MEASURE 1 scoring well, while others such as
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Giadrina et al., ATLAS and Hu et al. scored negatively against some criteria based on available
information.
For a number of the studies there was inadequate reporting of the methods of randomisation and
concealment of treatment allocation, which could represent a potential source of bias. However,
for all but one study it was possible to determine that there were no unexpected drop-outs
between treatment arms and therefore attrition bias does not appear to be a relevant
consideration for this analysis.
A potential source of bias in the analysis is the Giardina et al. study. This was an open-label
study of infliximab and etanercept, and therefore patients and study investigators were not
blinded to treatment. Furthermore, the NMA inputs from this study were based on observed data;
in comparison the MEASURE 2 and MEASURE 1 studies of secukinumab used NRI, a more
conservative estimate, and hence this may bias against secukinumab in the comparison. Finally,
this study was identified as an outlier from the other studies in terms of the average duration of
AS of trial participants at baseline (see Section 4.10.4). For analyses of BASDAI and BASFI
outcomes, the Giardina et al. study was the only study informing the comparison of secukinumab
and infliximab. The design features of the Giardina et al. study therefore present a risk of bias
within the comparison of secukinumab and infliximab on these outcomes.
Overall, the studies were considered to be of sufficient quality to include in the NMA without
introducing undue bias.

4.10.6. Methods of analysis and presentation of results
Methods of analysis
The BASDAI 50, ASAS20 and, ASAS40 scores were modelled as binomial endpoints. For
binomial data, a generalised linear model with logit link function and binomial likelihood was
used.
BASFI change from baseline and BASDAI change as continuous outcomes were modelled with a
normal likelihood NMA setup with an identity link function. This was consistent with the method
described by Dias et al. in NICE DSU Technical Support Document 2.187
For all endpoints, Bayesian models for fixed effects (FE) and random effects (RE) were
considered. FE models were selected as preferable, for the reasons outlined in Section 4.10.9
and all results presented in the main body of the submission are therefore based on FE models.
Meta-regression adjustments for specific baseline characteristics were not feasible for the
baseline characteristics that were extracted. Meta-regression adjustments can also be extended
to include the mean placebo effect as a covariate.187 This captures many characteristics within a
single measure, akin to the random-effects adjustments for heterogeneity. This model views the
study effects themselves as effect modifiers to the treatment. The model that was applied to this
end was the baseline natural history model, which is described in detail in the NICE DSU
Technical Support Document 5. (NICE TSD5: Dias et al). Analyses using placebo-response
adjustments were explored, but were often not feasible, particularly within random-effects
modeling.
Model parameters were estimated using a Markov Chain Monte Carlo (MCMC) method
implemented in the OpenBUGS and JAGS software packages. For each model, the first 50,000
iterations from the OpenBUGS/JAGS sampler were discarded as ‘burn-in’ and the inferences
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were based on an additional 50,000 iterations using two chains. Convergence of the chains was
confirmed by the Gelman-Rubin statistic. All analyses were performed using R version 3.1.2
(http://www.r-project.org/) and OpenBugs/JAGS version 3.2.3 (OpenBUGS/JAGS Project
Management Group).
Further statistical details, including the code used to run the NMA, can be found in K.
Presentation of results
The NMA allows comparisons to be made between each treatment in the network, and therefore
allows estimation of the relative effectiveness of secukinumab 150 mg versus all relevant
comparators. For each outcome, the following forms of results are presented:


Relative effect estimates for secukinumab 150 mg versus each relevant comparator



Predicted absolute response for each treatment

For the relative results of analysis conducted on binomial endpoints, relative risks and 95%
credible intervals are shown; for relative results concerning BASFI and BASDAI change from
baseline outcomes, relative differences in mean change from baseline are presented, along with
95% credible intervals.
All results shown are from FE models. The DIC values for the FE and RE models are presented
in 4.10.9, along with the justification for the choice of the FE models.
Treatments with highly uncertain estimates of effect size may have high probability of being both
best and worst. Rankograms are therefore recommended in favour of presenting only the
probability of each treatment being the best (Dias et al.187). Rankograms are presented for the
base case analysis in Appendix K.

4.10.7. Results of the NMA
4.10.7.1. Base case analysis
Overall summary
Table 51 and Table 52 provide an overall summary of the significance or not, at the 0.05 level, of
the base case relative comparisons of secukinumab 150 mg versus each relevant comparator,
for each evaluated outcome, in the whole population and biologic naïve population, respectively.
Detailed results of the relative comparisons are then presented subsequently in Table 53
(binomial endpoints) and Table 54 (continuous endpoints).
These analyses found secukinumab 150 mg to be associated with statistically significantly better
results compared to placebo for all outcomes assessed. No statistically significant differences in
results were found between secukinumab 150 mg and any of the biologic comparators with the
exception of one comparison that found infliximab 5 mg to be statistically significantly superior for
the single outcome of BASDAI change from baseline outcome. These results were observed
consistently in the whole population analysis and biologic naïve subgroup analysis. In interpreting
the comparison to infliximab it should be noted that the BASDAI and BASFI data inputs to the
NMA for infliximab were from a single study that compared infliximab to etanercept (rather than
placebo) in an open-label study design.29 Furthermore, the inputs from this trial are based on
observed data, compared to the more conservative NRI imputation reported for the secukinumab
studies, and this study was seen to be an outlier in terms of the included patients’ average
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duration of AS at baseline. This may introduce bias that may limit the reliability of the results of
the comparison between secukinumab and infliximab.
Finally, the results of the analyses in terms of absolute response for each treatment are
presented subsequently for each individual outcome in g once weekly in this population.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

to
xxxxxxx.
In addition to the results presented here, in an initial set of NMA analyses that were similar to the
final analyses presented here, a formal assessment of the probability of equivalence of
secukinumab to the other biologic comparators was conducted. This found that secukinumab
was associated with a high probability of being equivalent to each of the biologic comparators for
both of the two outcomes on which probability of equivalence was assessed (change from
baseline in BASDAI and change from baseline in BASFI).
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Table 51. Overall summary of significance or non-significance of relative comparisons of secukinumab 150 mg versus comparators – whole
population

Outcome

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL50

GOL100

INF5

ASAS20

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

ASAS40

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI 50

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI
SEC SEC 150 mg
significantly
change from
150 superior
baseline

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

INF5
significantly
superior

BASFI
SEC SEC 150 mg
change from
significantly
150 superior
baseline

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

-

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks 0, 2 and 4 then every 4 weeks; ETN50QW,
etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; SEC150, secukinumab 150 mg.
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Table 52. Overall summary of significance or non-significance of relative comparisons of secukinumab 150 mg versus comparators – biologic
naive population

Outcome

PBO

ASAS20

SEC SEC 150 mg
significantly
150 superior

ASAS40

BASDAI 50

CZP200

CZP400

No significant
difference

-

SEC SEC 150 mg
significantly
150 superior

No significant
difference

SEC SEC 150 mg
significantly
150 superior

BASDAI
SEC SEC 150 mg
significantly
change from
150 superior
baseline
BASFI
SEC SEC 150 mg
change from
significantly
150 superior
baseline

ADA40

ETN50QW

GOL50

GOL100

INF5

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

INF5
significantly
superior

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

-

-

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks 0, 2 and 4 then every 4 weeks; ETN50QW,
etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; SEC150, secukinumab 150 mg.
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Results of comparisons of relative treatment effects
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50
The relative risks for secukinumab 150 mg compared with comparator treatments for the binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for
the whole population and biologic naïve subgroup are summarised in Table 53.
Table 53. Relative risks for secukinumab 150 mg versus comparators on binomial endpoints

Population

Binomial
endpoint
ASAS20

Whole
ASAS40
population

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

xxxx
xxxxxxxxxxxx

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxx
xxxx
x
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS20

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

Biologic
xxxx
xxxx
ASAS40
naïve
xxxxxxxxxxxxx xxxxxxxxxxxxx
population
xxxx
xxxx
BASDAI 50
xxxxxxxxxxxxx xxxxxxxxxxxxx

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BN, biological naïve; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly; Q2W, once every 2 weeks;
Q4W, once every 4 weeks; SEC 150, secukinumab 150 mg.
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 54.
Table 54. Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints

Population

Continuous
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

Whole
population

BASDAI
change from
baseline

xxxxxx
xxxxxxxxxxx
xxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

BASDAI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

x

x

x

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

Biologic
naïve
population

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BN, biological naïve; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly; Q2W, once every 2 weeks; Q4W,
once every 4 weeks; SEC 150, secukinumab 150 mg.
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Predicted absolute response for each treatment
ASAS20
As discussed in Section 4.3, the primary efficacy outcome for both MEASURE 1 and MEASURE
2 trials was ASAS20. The predicted absolute ASAS20 response for each treatment is presented
in g once weekly in this population.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

for the
whole population and xxxxxxx for the biologic naïve population. Secukinumab 150 mg was found
to have higher point estimates of response than certolizumab pegol 400 mg and 200mg and
etanercept 50 mg once weekly in the whole population. Certolizumab pegol did not form part of
the biologic naïve network, but point estimates of response for secukinumab 150 mg were
similarly higher than etanercept 50 mg once weekly in this population.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Abbreviations: ADA, adalimumab; ASAS, Assessment of Spondyloarthritis International Society; BN, biological naïve; CZP,
certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; LOCF, last observation carried forward; NRI, nonrespondent imputation; PBO, placebo; Q2W, once every 2 weeks; Q4W, once every 4 weeks; QW, once weekly; SEC,
secukinumab.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Company evidence submission template for Secukinumab Page 125 of 266

Abbreviations: ADA, adalimumab; ASAS, Assessment of Spondyloarthritis International Society; BN, biological naïve; CZP,
certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; LOCF, last observation carried forward; NRI, nonrespondent imputation; PBO, placebo; Q2W, once every 2 weeks; Q4W, once every 4 weeks; QW, once weekly; SEC,
secukinumab.

ASAS40
The predicted absolute ASAS40 response, the most stringent measure of response, for each
treatment is presented in xxxxxxx for the whole population and xxxxxxx for the biologic naïve
population. Secukinumab 150 mg was found to have higher point estimates of response than
both dosing regimens of certolizumab pegol, etanercept 50 mg once weekly and golimumab 50
mg in the whole population. Point estimates of response rates versus these comparators, as well
as adalimumab 40 mg, were also greater for secukinumab 150 m in the biologic naïve
population.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Abbreviations: ADA, adalimumab; ASAS, Assessment of Spondyloarthritis International Society; BN, biological naïve; CZP,
certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; LOCF, last observation carried forward; NRI, nonrespondent imputation; PBO, placebo; Q2W, once every 2 weeks; Q4W, once every 4 weeks; QW, once weekly; SEC,
secukinumab.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Abbreviations: ADA, adalimumab; ASAS, Assessment of Spondyloarthritis International Society; BN, biological naïve; CZP,
certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; PBO, placebo; Q2W, once every 2 weeks; QW, once
weekly; SEC, secukinumab.

BASDAI 50
The predicted absolute BASDAI 50 response for each treatment is provided in xxxxxxx for the
whole population and xxxxxxx for the biologic naïve population. In the whole population analysis,
secukinumab 150 mg was found to have higher point estimates of response versus all
comparators other than certolizumab pegol 200 mg and certolizumab pegol 400 mg. In the
biologic naïve population neither dose of certolizumab pegol could be included in the network
and the point estimate of BASDAI 50 response for secukinumab 150 mg was higher than all
comparators in this population.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP, certolizumab pegol;
ETN, etanercept; INF, infliximab; NMA, mixed-treatment comparison; PBO, placebo; QW, once weekly; SEC, secukinumab.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; ETN, etanercept; GOL,
golimumab; PBO, placebo; QW, once weekly; SEC, secukinumab.

BASDAI change from baseline
The predicted absolute change from baseline in BASDAI for each treatment is provided in
xxxxxxx for the whole population and xxxxxxx for the biologic naïve population. Infliximab 5mg/kg
was found to superior to etanercept 50mg, certolizumab 200mg, certolizumab 400mg,
adalimumab 40mg and secukinumab 150mg. This result is informed by the biased Giardina et al.
study. Secukinumab 150 mg was found to be numerically superior in efficacy to etanercept 50
mg once weekly, certolizumab pegol (both doses) and adalimumab 40 mg in the whole
population. In the biologic naïve population, neither dose of certolizumab pegol could be included
in the network and secukinumab 150 mg was found to have a numerically higher change from
baseline than etanercept 50 mg once weekly and adalimumab 40 mg.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP, certolizumab pegol;
ETN, etanercept; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly; SEC, secukinumab.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP, certolizumab pegol;
ETN, etanercept; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly; SEC, secukinumab.

BASFI change from baseline
The predicted absolute change from baseline for each treatment is provided in xxxxxxx for the
whole population and xxxxxxx for the biologic naïve population. Secukinumab 150 mg was found
to be numerically superior in efficacy to etanercept 50 mg once weekly, certolizumab pegol (both
doses) and adalimumab 40 mg in the whole population. In the biologic naïve population,
secukinumab 150 mg was found to be numerically superior to all analysed comparators with the
exception of infliximab 5 mg in terms of BASFI change from baseline, for which it is relevant to
note the potential bias introduced by the Giardina et al. study.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Abbreviations: ADA, adalimumab; BASFI, Bath Ankylosing Spondylitis Functional Index; BN, biological naïve; CZP,
certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly; SEC, secukinumab.
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Abbreviations: ADA, adalimumab; BASFI, Bath Ankylosing Spondylitis Functional Index; BN, biological naïve; CZP,
certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly; SEC, secukinumab.
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4.10.7.2. Sensitivity analyses
As described in Section 4.10.3, in addition to the base case analysis considering pooled Week
12-16 timepoints and the inclusion of MEASURE 2 and MEASURE 1 studies of secukinumab,
three sensitivity analyses were conducted to explore the effect on the analysis of considering all
comparators at the same (Week 12) timepoint and the exclusion of the MEASURE 1 study, which
used an intravenous loading dose:
1. Sensitivity analysis 1: Pooled Week 12-16, MEASURE 1 excluded
2. Sensitivity analysis 2: Week 12 timepoint only, MEASURE 2 and MEASURE 1 included
3. Sensitivity analysis 3: Week 12 timepoint only, MEASURE 1 excluded
As for the base case analysis, these sensitivity analyses were conducted in both the whole
population and the biologic naïve population. The input data available at the 12 week timepoint is
summarised in Appendix K.
Relative results from the three sensitivity analyses for binomial endpoints and continuous
endpoints are summarised in Table 55 and Table 56, respectively. Absolute results from the
three sensitivity analyses for binomial and continuous endpoints are summarised in Table 57 and
Table 58.
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Table 55. Relative risks for secukinumab 150 mg versus comparators on binomial endpoints – sensitivity analyses
Population

Binomial
endpoint

ASAS20

Whole
population

ASAS40

BASDAI 50

ASAS20

Biologic
naïve
population
ASAS40

BASDAI 50

Sensitivity
analysis

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL50

INF5

1

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

2

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

3

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

1

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

2

xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

3

xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

2

xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

x

3

xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

x

1

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

2

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

3

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

1

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

2

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

3

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
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x

Population

Binomial
endpoint

Sensitivity
analysis

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL50

INF5

2

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

3

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

Green cells represent a statistically significantly meaningful result. -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks 0, 2 and 4 then every 4 weeks; ETN50QW,
etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo; SD, standard deviation; SEC150, secukinumab 150 mg.
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Table 56. Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints – sensitivity analyses
Population

Continuous
endpoint

BASDAI
change from
baseline
Whole
population
BASFI change
from baseline

BASDAI
change from
baseline
Biologic naïve
population
BASFI change
from baseline

Sensitivity
analysis

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL50

INF5

1

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

2

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

3

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

1

xxxxx
xxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

2

xxxxx
xxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxx

3

xxxxx
xxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

1

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

2

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

3

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

x

x

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxx

1

xxxxx
xxxxxxxxxxx

x

x

x

xxxxx
xxxxxxxxxxxxx

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

2

xxxxx
xxxxxxxxxxxxx

x

x

x

xxxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

3

xxxxx
xxxxxxxxxxxx

xxxxx
xxxxxxxxxxxx

x

x

xxxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks 0, 2 and 4 then every 4 weeks; ETN50QW,
etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo; SD, standard deviation; SEC150, secukinumab 150 mg.
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Table 57. Absolute results for binomial endpoints – sensitivity analyses

Population

Binomial
endpoint

Sensitivity
analysis

SEC150

ADA40

CZP200

CZP400

ETN50
QW

GOL50

GOL100

INF5

PBO

Whole
population

ASAS20

1

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

1

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

x

x

xxxxx

xxxxx

3

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

x

x

xxxxx

xxxxx

1

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

x

xxxxx

2

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

x

x

x

xxxxx

3

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

x

x

x

xxxxx

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

x

x

xxxxx

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

x

x

xxxxx

xxxxx

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

x

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

x

x

x

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

x

x

x

xxxxx

ASAS40

BASDAI
50

Biologic
naïve
population

ASAS20

ASAS40

BASDAI
50

-=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks 0, 2 and 4 then every 4 weeks; ETN50QW,
etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo; SD, standard deviation; SEC150, secukinumab 150 mg.
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Table 58. Absolute results for continuous outcomes – sensitivity analyses

Population

Binomial
endpoint

Sensitivity
analysis

SEC150

ADA40

CZP200

CZP400

ETN50
QW

GOL50

GOL100

INF5

PBO

Whole
population

BASDAI
change
from
baseline

1

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

BASFI
change
from
baseline

1

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

BASDAI
change
from
baseline

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

BASFI
change
from
baseline

1

xxxxx

x

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

x

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

x

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

Biologic
naïve
population

-=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks 0, 2 and 4 then every 4 weeks; ETN50QW,
etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo; SD, standard deviation; SEC150, secukinumab 150 mg.

Company evidence submission template for Secukinumab Page 140 of 266

4.10.8. Heterogeneity and inconsistency
Within an NMA there is a risk that the patients assigned to different trials are not comparable,
such that there is an imbalance in the distribution of treatment-effect modifiers leading to bias.
The level to which this is the case can be determined by assessment of heterogeneity. As in this
NMA there were very few situations in which multiple trials informed a comparison, no formal
assessment of heterogeneity was performed. However, a discussion of potential sources of
heterogeneity is presented below.
Of note, trials included in the NMA differed in terms of the proportion of patients with prior
exposure to biologics; many trials enrolled only biologic naïve patients. In addition, differing
approaches to handling missing data as described in Section 4.10.4. With regards to both these
sources of heterogeneity, secukinumab would be expected to be disadvantaged in the analysis.
The secukinumab trials used the most conservative of the different imputation methods (NRI)
and both MEASURE 1 and MEASURE 2 included a mixed population, in contrast to some
comparators for which data inputs to the whole population NMA were based solely on biologic
naïve patients. Based on the efficacy of secukinumab 150mg in the TNF-naïve sub-group versus
the TNF-IR sub-group (see Section 4.8 Subgroup analysis), a mixed population would be
expected to reduce efficacy estimates. An additional source of heterogeneity is that one nonblinded trial (Giardina et al. 2010) was seen to be an outlier with regards to duration of AS at
baseline of the included patients.
Although there were some sources of heterogeneity the included trials were seen to be generally
comparable (see Table 201). The possibility of using meta-regression to make adjustments with
respect to differences in baseline characteristics was explored, but there was insufficient
evidence to fit the meta-regression models, with at most one trial with a contrast relative to
potential effect modifiers.
In terms of assessment of inconsistency, the base case network possessed only four closed
loops, of which three represented a single trial that examined multiple drug doses. The fourth
closed loop comprised of the ASSERT, SPINE and Giardina et al. 2010 study and assessment of
the direct and indirect estimates of treatment effects in this loop found no evidence of
inconsistency (NICE TSD4: Dias et al.).
Ultimately, although there are some limitations in the evidence synthesis in terms of the base
case analysis considering mixed populations of biologic naïve and biologic experienced patients
from some studies, and some differences in duration of AS between trial populations, the results
of the analysis are felt to provide a robust estimate of the relative effectiveness of biologic
therapies in the treatment of AS.

4.10.9. Justification of Fixed Effects Model
Bayesian models for both fixed effects (FE) and random effects (FE) were considered for all
networks. The Deviance information criterion (DIC) and total residual deviance were calculated
for all FE and RE networks where possible and these results are presented in Table 59. The
deviance information criterion (DIC) tended to be comparable between the various models. As
indicated by “NA” in Table 59, RE models were simply not mathematically feasible for some
networks in the biologic naïve population. Given this, the lack of clear preference based on DIC
values and the absence of strong evidence of heterogeneity in the baseline characteristics
between trials and comparisons, the FE models were selected for the base case and sensitivity
analyses.

Company evidence submission template for Secukinumab Page 141 of 266

Table 59. DIC and total residual deviance for the FE and RE NMAs

Outcome

ASAS20

ASAS40

BASDAI 50

BASDAI change
from baseline

BASFI change
from baseline

Analysis

DIC
Whole population (biologic naïve population)

Deviance
Whole population (biologic naïve population)

FE

RE

FE

RE

Base case

xxxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Sensitivity analysis 1

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Sensitivity analysis 2

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Sensitivity analysis 3

xxxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Base case

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Sensitivity analysis 1

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

Sensitivity analysis 2

xxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Sensitivity analysis 3

xxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

Base case

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Sensitivity analysis 1

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

Sensitivity analysis 2

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

Sensitivity analysis 3

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

Base case

xxxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxx

Sensitivity analysis 1

xxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxx

Sensitivity analysis 2

xxxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxx

Sensitivity analysis 3

xxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxx

Base case

xxxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxx

Sensitivity analysis 1

xxxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxx

Sensitivity analysis 2

xxxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxx

Sensitivity analysis 3

xxxxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxx

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index;
DIC, Deviance information criterion; FE, fixed effects; RE, random effects.
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4.10.10. Overall summary of NMA evidence
In summary, the base case NMA found statistically significantly higher efficacy of secukinumab
150 mg versus placebo across all outcomes analysed and for both the whole population and
biologic naïve population, demonstrating that secukinumab 150 mg can improve the proportion of
patients achieving ASAS20 response, ASAS40 response and 50% improvement in BASDAI, as
well as mean BASDAI and BASFI changes from baseline.
The base case NMA also demonstrated no statistically meaningful differences between
secukinumab 150 mg and any biologic comparator in either population and across all outcomes,
with the sole exception of the comparison to infliximab 5 mg/kg for the BASDAI change from
baseline outcome. As noted above, the results of the BASDAI and BASFI comparisons with
infliximab should be interpreted in the context of the limitations of the Giardina et al. study as an
open-label study that reported the less conservative observed dataset, in comparison to the NRI
dataset informing inputs for secukinumab within the NMA. Sensitivity analyses exploring the
assessment of all comparators at a 12 week timepoint and the exclusion of the MEASURE 1 trial
also reinforced statistically meaningful results for secukinumab 150 mg versus placebo and no
statistically meaningful differences versus biologic comparators in almost all analyses.
Overall, the results of the NMA suggest that secukinumab 150 mg is at least equally effective to
other biologic comparators considered across all clinically relevant outcomes, in both the whole
population representing a mix of biologic naïve and experienced patients, and in the biologic
naïve population specifically.

4.10.11. Additional comparative analysis
In addition to the NMA performed across all comparators at their primary trial endpoint (base
case) or at week 12 (sensitivity analysis), an additional matching-adjusted indirect comparison
(MAIC) was conducted to explore the long-term efficacy of secukinumab compared with
adalimumab by matching secukinumab trial patients to those from the ATLAS study of
adalimumab.
The
results
of
this
analysis,
which
found
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxx, are presented in Appendix J.
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4.11. Non-randomised and non-controlled evidence
There is no relevant non-randomised or non-controlled evidence for presentation in this
submission.

4.12. Adverse reactions

Summary of Adverse Reactions


MEASURE 2 and MEASURE 1 assessed overall safety and tolerability compared with
placebo, determined by vital signs, clinical laboratory values and adverse events
(AEs), as secondary objectives.



The overall incidence of treatment emergent AEs up to Week 16 in MEASURE 2 was
comparable between the secukinumab 150 mg group (65.3%) and the placebo group
(63.5%). In MEASURE 1 there was a higher rate in the secukinumab 150 mg group
than placebo (69.6% vs. 55.7%).



In both trials, the most frequently reported AE was nasopharyngitis.
o

At Week 16, this occurred in 11.1% and 13.6% of patients receiving
secukinumab 150 mg treatment in MEASURE 2 and MEASURE 1,
respectively; this was higher than the respective placebo groups (4.1% and
7.4%).

o

However, exposure-adjusted incidence rates per 100 patient-years over the
entire-treatment period were similar to placebo: 13.6% and xxxx in patients
who had received secukinumab 150 mg at any point in MEASURE 2 and
MEASURE 1, respectively, versus 14.0% and xxxx for the placebo control
groups.



A total of 3 deaths were reported across the MEASURE 2 and MEASURE 1 trials; two
in patients receiving secukinumab and one in a patient receiving placebo. None of the
deaths were considered by the investigator to be related to study treatment.



The safety results from MEASURE 2 and MEASURE 1 showed no new or unexpected
safety signals associated with secukinumab in the treatment of AS in comparison to a
large body of safety evidence from other autoimmune indications, notably psoriasis.



In conclusion, the safety results of MEASURE 2 and MEASURE 1 demonstrate
secukinumab is well-tolerated in patients with active AS, with a low incidence of SAEs,
consistent with that which has been found previously in similar indications.

The two large secukinumab Phase III RCTs in AS (MEASURE 2 and MEASURE 1) were
designed primarily to investigate efficacy outcomes for secukinumab in AS; overall safety and
tolerability compared with placebo, as assessed by vital signs, clinical laboratory values and
adverse events (AEs), were included as secondary objectives.
In addition, the safety of secukinumab has been assessed in the context of another similar
indication (psoriasis) and these results are presented in Section 4.12.4 below.
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A summary of treatment emergent adverse events up to Week 16 and exposure-adjusted
treatment emergent adverse events for the entire treatment period of the MEASURE 2 and
MEASURE 1 trials is presented below.

4.12.1. MEASURE 2
Treatment emergent AEs up to Week 16 in MEASURE 2 are summarised in Table 60; patients
who received secukinumab at either the licensed strength of 150 mg or the unlicensed strength
of 75 mg are included in the “Any secukinumab dose” (N=145) group. The overall incidence of
AEs up to Week 16 was comparable in the secukinumab 150 mg group (65.3%) to the placebo
group (63.5%). The majority of AEs reported up to Week 16 were mild or moderate in severity.
Severe AEs were reported by 6 patients (8.3%) in the secukinumab 150 mg s.c. group, and 5
patients (6.8%) in the placebo group. The most frequently reported AEs in any secukinumab
dose group were nasopharyngitis, headache, influenza, oropharyngeal pain and upper
respiratory tract infection. One death was reported in the period up to Week 16, which occurred
in the secukinumab 75 mg group due to cardiac disorder and was not considered by the
investigator to be related to study treatment.

Company evidence submission template for Secukinumab Page 145 of 266

Table 60. Treatment emergent adverse events up to Week 16 (Safety set)

Patients with any AE(s)

Secukinumab
150 mg (N=72)
n (%)

Any secukinumab
dose (N=145)
n (%)

Placebo (N=74)
n (%)

47 (65.3)

89 (61.4)

47 (63.5)

Patients with serious or other significant events
Death

0 (0.0)

1 (0.7)

0 (0.0)

Non-fatal serious AE(s)

4 (5.6)

7 (4.8)

3 (4.1)

Discontinued study treatment
due to any AE(s)

5 (6.9)

8 (5.5)

4 (5.4)

Common adverse events (those >2% in any secukinumab group)
Nasopharyngitis

8 (11.1)

14 (9.7)

3 (4.1)

Headache

3 (4.2)

6 (4.1)

6 (8.1)

Influenza

3 (4.2)

6 (4.1)

0 (0.0)

Oropharyngeal pain

2 (2.8)

5 (3.4)

2 (2.7)

Upper respiratory tract infection

1 (1.4)

5 (3.4)

2 (2.7)

Viral infection

3 (4.2)

5 (3.4)

2 (2.7)

Gastroenteritis

1 (1.4)

4 (2.8)

1 (1.4)

Hypercholesterolaemia

2 (2.8)

4 (2.8)

3 (4.1)

Injection site pain

4 (5.6)

4 (2.8)

1 (1.4)

Nausea

3 (4.2)

4 (2.8)

3 (4.1)

Bronchitis

2 (2.8)

3 (2.1)

1 (1.4)

Diarrhoea

2 (2.8)

3 (2.1)

1 (1.4)

Dyspepsia

2 (2.8)

3 (2.1)

1 (1.4)

Fatigue

1 (1.4)

3 (2.1)

5 (6.8)

Hepatic enzyme increase

2 (2.8)

3 (2.1)

0 (0.0)

Hypertension

2 (2.8)

3 (2.1)

0 (0.0)

Pain in extremity

3 (4.2)

3 (2.1)

1 (1.4)

Abbreviations: AE, adverse event.
Source: MEASURE 2 Clinical Study Report.25

For the entire treatment period of MEASURE 2 (up to Week 104), the exposure adjusted
incidence rates (IR per 100 patient-years) for treatment-emergent AEs are shown in Table 61
below. All patients who received secukinumab 150 mg either from baseline or following rerandomisation at Week 16 are included in the “Any secukinumab 150 mg” group. All patients who
received secukinumab (either 150 mg or 75 mg) either from baseline or following rerandomisation at Week 16 are included in the “Any secukinumab dose” group. Treatment
comparisons of secukinumab with placebo for the entire treatment period must still be interpreted
with caution due to the different exposure times and potential non-constant event rates over time.
The most frequently reported AEs for any secukinumab dose were nasopharyngitis, upper
respiratory tract infection and headache.
A total of 12/72 (16.7%) patients in the secukinumab 150 mg arm discontinued by Week 104, of
which 6/72 (8.3%) discontinued due to adverse events. A similar number of patients discontinued
in the placebo arm [17/74 (30.0%)], of which 6/74 (8.1%) discontinued due to adverse events.
For further details please see Section 4.5.3.
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Table 61. Exposure adjusted incident rates for treatment emergent adverse events for the
entire treatment period up to Week 104 (Safety set)

Any AE

Any secukinumab
150 mg
(N=106), n/EX (IR)

Any
secukinumab
dose
(N=211), n/EX (IR)

Placebo
(N=74), n/EX
(IR)

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

Common adverse events (those >2% in any secukinumab group)
Nasopharyngitis

15/110.6 (13.6)

xxxxxxxxxxxxxxx

3/21.4 (14.0)

Upper respiratory tract infection

7/118.7 (5.9)

xxxxxxxxxxxxxx

2/21.5 (9.3)

Headache

8/115.5 (6.9)

xxxxxxxxxxxxxx

6/20.3 (29.5)

Diarrhoea

8/118.6 (6.7)

xxxxxxxxxxxxxx

1/21.5 (4.6)

Influenza

6/119.8 (5.0)

xxxxxxxxxxxxxx

0/21.8 (0.0)

Hypertension

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Bronchitis

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Gastroenteritis

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Oropharyngeal pain

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Fatigue

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Dyspepsia

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Viral infection

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Nausea

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Hypercholesterolaemia

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxxx

Pain in extremity

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Injection site pain

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Hepatic enzyme increase

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Abbreviations: AE, adverse event; EX, exposure in patient years; IR, incidence rate per 100 patient years.
Source: MEASURE 2 Clinical Study Report.15

4.12.2. MEASURE 1
MEASURE 1 treatment emergent AEs up to Week 16 are shown in Table 62; patients who
received secukinumab at either the licensed dose of 150 mg or the unlicensed dose of 75 mg are
included in the “Any secukinumab dose” (N=249) group. One death was reported in the placebo
arm prior to Week 16 in a patient who suffered from depression and committed suicide. An
additional death was reported following the data lock at Week 52 and was due to respiratory
failure secondary to pulmonary fibrosis and cardiac failure; following approximately 2 years on
active treatment (please see Section 4.12.3). Nasopharyngitis, dyslipidaemia, headache, nausea
and leukopenia were the most common AEs reported, with each more prevalent in the
secukinumab dose groups compared with placebo.
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Table 62. Treatment emergent adverse events up to Week 16 in MEASURE 1 (Safety set)

Any AE

Secukinumab
150 mg
(N=125), n (%)

Any secukinumab
dose
(N=249), n (%)

Placebo
(N=122), n (%)

87 (69.6)

170 (68.3)

68 (55.7)

Patients with serious or other significant events
Death

0 (0.0)

0 (0.0)

1 (0.8)

Non-fatal serious AE(s)

3 (2.4)

5 (2.0)

4 (3.3)

Discontinued study treatment due
to any AE(s)

1 (0.8)

3 (1.2)

6 (4.9)

Common adverse events (those >2% in any secukinumab group)
Nasopharyngitis

17 (13.6)

30 (12.0)

9 (7.4)

9 (7.2)

24 (9.6)

6 (4.9)

14 (11.2)

20 (8.0)

7 (5.7)

Nausea

6 (4.8)

11 (4.4)

2 (1.6)

Leukopenia

4 (3.2)

10 (4.0)

1 (0.8)

Oropharyngeal pain

6 (4.8)

10 (4.0)

6 (4.9)

Diarrhoea

4 (3.2)

9 (3.6)

6 (4.9)

Mouth ulceration

5 (4.0)

9 (3.6)

3 (2.5)

Upper abdominal pain

3 (2.4)

8 (3.2)

0 (0.0)

Fatigue

3 (2.4)

7 (2.8)

2 (1.6)

Arthralgia

3 (2.4)

6 (2.4)

4 (3.3)

Cough

3 (2.4)

6 (2.4)

2 (1.6)

Anaemia

3 (2.4)

5 (2.0)

1 (0.8)

Gastroenteritis

3 (2.4)

5 (2.0)

1 (0.8)

Hypertension

3 (2.4)

5 (2.0)

0 (0.0)

Pharyngitis

3 (2.4)

5 (2.0)

1 (0.8)

Upper respiratory tract infection

1 (0.8)

5 (2.0)

2 (1.6)

Dyslipidaemia
Headache

Source: MEASURE 1 Clinical Study Report24

The exposure-adjusted incidence rates of adverse events for the entire treatment period of
MEASURE 1 (up to Week 104) are shown in Table 61 below. All patients who received
secukinumab 150 mg either from baseline or following re-randomisation at Week 16 or Week 24
are included in the “Any secukinumab 150 mg” group. All patients who received secukinumab
(either 150 mg or 75 mg) either from baseline or following re-randomisation are included in the
“Any secukinumab dose” group.
A total of 28/125 (22.4%) patients in the secukinumab 150 mg arm discontinued by Week 104, of
which 11/125 (8.8%) discontinued due to adverse events. A similar number of patients
discontinued in the placebo arm [32/122 (26.2%)], of which 11/122 (9.0%) discontinued due to
adverse events. For further details please see Section 4.5.4.
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Table 63. Exposure adjusted incident rates for treatment emergent adverse events for the
entire treatment period up to Week 104 (Safety set)

Any AE

Any secukinumab
150 mg
(N=181), n/EX (IR)

Any secukinumab
dose
(N=360), n/EX (IR)

Placebo
(N=122), n/EX (IR)

xxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

Common adverse events (those >2% in any secukinumab group)
Nasopharyngitis

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

xxxxxxxxxxxxx

Diarrhoea

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxxx

Headache

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxxx

Upper respiratory tract
infection

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Pharyngitis

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Dyslipidaemia

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxxx

Influenza

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Oropharyngeal pain

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxxx

Arthralgia

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Leukopenia

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Nausea

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Cough

xxxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Upper abdominal pain

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Mouth ulceration

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Gastroenteritis

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Hypertension

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Fatigue

xxxxxxxxxxxxx

xxxxxxxxxxxxxx

xxxxxxxxxxxx

Anaemia

xxxxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxxxx

Abbreviations: AE, adverse events; EX, exposure in patient years; IR, incidence rate per 100 patient years.
Source: MEASURE 1 Clinical Study Report.16

Symptoms of extra-articular manifestations (EAMS), including uveitis, inflammatory bowel
disease and psoriasis, were only assessed as part of the safety reporting within MEASURE 2
and MEASURE 1. The lack of new cases in either trial suggests that secukinumab is not
associated with a worsening of EAMs.
The pooled analysis of the two trials has recently been published and supports the above
analysis of the individual trials.135 In conclusion, the safety results of MEASURE 2 and
MEASURE 1 demonstrate secukinumab is well-tolerated in patients with active AS with a low
incidence of SAEs and discontinuations due to AEs.

4.12.3. Selected adverse events
Selected adverse events of interest, as specified by the SmPC, are infections, neutropenia,
hypersensitivity and immunogenicity.5 In addition, details of major adverse cardiovascular events
(MACE), malignancy and death are shown. MACE and malignancy are considered of particular
clinical importance as they have been previously associated with the use of IL-12/23 and TNFα
inhibitors.188-190 The adverse events highlighted in the SmPC of secukinumab are broadly
consistent with those highlighted in the SmPCs of the TNFα inhibitors licensed for use in AS.9-13
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Infections
In the MEASURE 2 study, xxxxxxxxxxxxxx of patients in the “Any secukinumab 150 mg” group
and xxxxxxxxxxxxxxx of patients in the “Any secukinumab” group had an infection or infestation
over the entire 104 week treatment period, compared to a total of xxxxx of patients in the placebo
arm.15 The exposure adjusted incidence rates for infections and infestations over the entire
treatment period were xxxxxxxxxx and xxxxx per 100 patient years in the “Any secukinumab 150
mg”, “Any secukinumab dose” and placebo groups respectively.15
In the MEASURE 1 study, adverse events of infections and infestations were observed in
xxxxxxxxxxxxxxx of patients in the “Any secukinumab 150 mg” group and xxxxxxxxxxxxxxx of
patients in the “Any secukinumab dose” group when assessed over the entire 104 week
treatment period.16 This was compared to xxxxxxxxxxxxxx of patients in the placebo group,
though due to the design of the trial this was measured up to Week 24 only for the placebo arm.
The exposure adjusted incidence rates for infections and infestations over the 104 week
treatment period was similar in all groups [xxxxxxxxxx and xxxx per 100 patient years in the “Any
secukinumab 150 mg”, “Any secukinumab dose” and placebo groups respectively].16
Neutropenia
Absolute frequencies of treatment emergent neutropenia in both the MEASURE 2 and
MEASURE 1 trials were low (xxxx in the “Any secukinumab 150 mg” group and xxxx in the “Any
secukinumab dose” group in MEASURE 2; xxxx in the “Any secukinumab 150 mg” and xxxx in
the “Any secukinumab dose” group in MEASURE 1).15, 16
Hypersensitivity
Exposure adjusted incidence rates of hypersensitivity were similar in both secukinumab dose
groups in MEASURE 2 (up to Week 52): xxxx in the “Any secukinumab 75 mg” group and xxxx in
the “Any secukinumab 150 mg” group. In MEASURE 1, exposure adjusted incidence rates of
hypersensitivity were more frequently reported in the “Any secukinumab 150 mg” group xxxxxxx
by comparison to the “Any secukinumab 75 mg” group xxxxxx in the entire Week 104 treatment
period.15, 16
Major adverse cardiovascular events (MACE)
In MEASURE 2, one potential case of MACE was identified for adjudication in one patient with
myocardial infarction, who was receiving the unlicensed dose of secukinumab 75 mg. This event
was adjudicated as a MACE event and was considered by the investigator to be unrelated to
study medication. No other MACE events were reported up to Week 52.15, 191
In MEASURE 1, there were 3 potential cases of MACE identified for adjudication: 2 patients with
myocardial infarctions and 1 patient with a stroke. There were no cardiovascular deaths. All 3
events were on secukinumab and considered to be unrelated to study medication.16, 191
Malignancy
Across MEASURE 2 and MEASURE 1 only one patient receiving secukinumab (either 75 mg or
150 mg) reported a malignancy during the placebo controlled period. During this time, a single
patient receiving placebo treatment also reported a malignancy, and thus there was no difference
between the treatment arms.135 When assessed over the entire safety period there was a lower
number of malignancies per 100 patient years in the pooled secukinumab treatment groups
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(either 75 mg or 150 mg) across the two trials in comparison to patients receiving placebo
treatment [0.6 (95% CI: 0.2-1.5 vs. 1.6 (95% CI: 0.0-8.8)].135
Death
In total, 3 deaths were reported across both MEASURE 2 and MEASURE 1 for the entire 2 year
period. In both trials, one death was reported up to Week 52, which occurred prior to Week 16.191
In MEASURE 2 in a patient receiving secukinumab 75 mg this death was due to a cardiac
disorder, which was not considered by the investigator to be related to secukinumab; in
MEASURE 1 this death occurred in a placebo patient who suffered from depression and
committed suicide. In addition, one death was reported in MEASURE 1 after the database lock
for the Week 52 analysis, which was due to respiratory failure secondary to pulmonary fibrosis
and cardiac failure, following approximately two years on active treatment. This was not
considered to be related to secukinumab.191

4.12.4. Pooled Safety Analysis – plaque psoriasis trials
In addition to the data available from the MEASURE 2 and MEASURE 1 trials, a large body of
evidence from other indications, most notably plaque psoriasis, describes safety results for
secukinumab, and therefore considered of relevance to this submission and discussed below. A
total of 6,200 patients have been treated with Cosentyx in blinded and open-label clinical studies
in various indications (plaque psoriasis, psoriatic arthritis, ankylosing spondylitis and other
autoimmune conditions).5 Of these, 3,671 patients were exposed to secukinumab for at least one
year, representing 6,267 patient years of exposure.5
Although not the same indication, psoriasis represents an autoimmune disease for which
secukinumab has recently been approved by SMC and NICE following appraisal of a number of
factors including its safety profile. In addition, 10-25% AS patients suffer from concomitant
psoriasis lesions.58 Therefore, consideration of the safety results in the psoriasis population
provides additional relevant safety evidence. Although a higher dose of secukinumab, 300 mg, is
recommended for the treatment of psoriasis, data from psoriasis patients on a dose of 150 mg is
available and is therefore presented for comparison. A pooled analysis of the placebo-controlled
plaque psoriasis studies (FIXTURE, ERASURE, JUNCTURE and FEATURE) was conducted
and reported in the SmPC.5 Results from this analysis are discussed below.
The four placebo-controlled Phase III studies in plaque psoriasis were pooled to evaluate the
safety of secukinumab in comparison to placebo up to 12 weeks after treatment initiation. In total,
2,076 patients were evaluated (692 patients on 150 mg, 690 patients on 300 mg and 694
patients on placebo).5
In addition, published two year data from the FIXTURE and ERASURE trials and recently
published three year data from the SCULPTURE trial has found no new or unexpected safety
signals, in line with the results presented below.192 193

4.12.4.1. Adverse Events
The most frequently reported single adverse events were upper respiratory tract infections (most
frequently nasopharyngitis and rhinitis). Most of the events were mild or moderate in severity.
AEs from the plaque psoriasis clinical studies (Table 64) are listed with the corresponding
frequency category for each adverse drug reaction, based on the following Council for
International Organizations of Medical Sciences convention (CIOMS III): very common (≥1/10);
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common (≥1/100 to <1/10); uncommon (≥1/1,000 to <1/100); rare (≥1/10,000 to <1/1,000); very
rare (<1/10,000).
Table 64. Summary of Adverse Events in Clinical Studies

System organ Class

Frequency

Adverse reaction

Infections and infestations

Very Common

Upper Respiratory tract infections

Common

Oral herpes

Uncommon

Oral candidiasis
Tinea pedis
Otitis externa

Blood and lymphatic disorders

Uncommon

Neutropenia

Immune system disorders

Rare

Anaphylactic reactions

Eye disorders

Uncommon

Conjunctivitis

Respiratory, thoracic and
mediastinal disorders

Common

Rhinorrhoea

Gastrointestinal disorders

Common

Diarrhoea

Skin and subcutaneous
disorders

Uncommon

Urticaria

Source: Secukinumab Summary of Product Characteristics.5

Selected adverse events of interest, as specified by the SmPC, are infections, neutropenia,
hypersensitivity and immunogenicity.5 These are discussed in more detail below.
Infections
The majority of infections reported in the psoriasis trials consisted of non-serious and mild to
moderate upper respiratory tract infections, such as nasopharyngitis, which did not necessitate
treatment discontinuation. There was an increase in mucosal or cutaneous candidiasis,
consistent with the mechanism of action, but the cases were mild or moderate in severity, nonserious, responsive to standard treatment and did not necessitate treatment discontinuation.
Serious infections occurred in 0.14% of patients treated with secukinumab and in 0.3% of
patients treated with placebo.5
Over the entire treatment period (a total of 3,430 plaque psoriasis patients treated with
secukinumab for up to 52 weeks), infections were reported in 47.5% of patients treated with
secukinumab (0.9 per patient-year of follow-up). Serious infections were reported in 1.2% of
patients treated with secukinumab (0.015 per patient-year of follow-up).5
Neutropenia
Although neutropenia was more frequently observed with secukinumab than with placebo, across
the psoriasis clinical studies, most cases observed have been mild, transient and reversible.5
Hypersensitivity reactions
The SmPC for secukinumab notes that urticarial and anaphylactic reactions to secukinumab
have been observed, however these are uncommon and rare, respectively.5
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Immunogenicity
As noted in the SmPC for secukinumab, immunogenicity rates with secukinumab are low (<1% of
patients treated with secukinumab had developed antibodies to secukinumab within 52 weeks at
the time the SmPC was published). Neutralising antibodies were not associated with loss of
efficacy or any pharmacokinetic abnormalities.5
Comparative Safety
Although no active comparator safety data is available in the AS indication, this is available for
the psoriasis indication where the FIXTURE trial included an etanercept treatment arm. The
results from that trial indicated that the adverse event profiles of secukinumab and etanercept
were similar.194

4.12.5. Summary of safety results
Overall, results from MEASURE 2 and MEASURE 1 demonstrate that secukinumab was well
tolerated in the AS population. The safety profile of secukinumab in both MEASURE 2 and
MEASURE 1 was comparable across doses up to Week 16 and assessment of exposureadjusted incidence rates over the entire treatment period demonstrated adverse event rates
similar to placebo. Consistent with the results from plaque psoriasis trials, the most commonly
reported adverse event in both trials was nasopharyngitis, which by Week 16 had occurred in
11.1% and 13.6% of patients receiving secukinumab 150 mg treatment in MEASURE 2 and
MEASURE 1, respectively. Other commonly reported adverse events included headache,
nausea, dyslipidaemia and influenza. The results showed no new or unexpected safety signals
associated with secukinumab in MEASURE 2 and MEASURE 1 compared to a large body of
safety evidence from other autoimmune indications, notably psoriasis.

4.13. Interpretation of clinical effectiveness and safety evidence
4.13.1. Clinical effectiveness
Secukinumab is a first-in-class, IL-17A inhibitor for the treatment of AS in adults who have
responded inadequately to conventional therapy. The targeting of IL-17A represents a novel
mechanism of action that is more specific and selective than the inhibition of TNFα, the target of
most other therapies currently licensed for AS.
The clinical effectiveness of secukinumab 150 mg in the treatment of AS has been demonstrated
in two international, multicentre, Phase III randomised controlled trials: MEASURE 2 and
MEASURE 1. Together, MEASURE 2 and MEASURE 1 included a large cohort of 590 patients
with moderate to severe AS and a previous history of active AS despite current or previous
treatment with NSAIDs, DMARDs and/or TNFα inhibitor therapy. These trials were placebocontrolled studies. Given that concomitant medications such as NSAIDs and physical therapy
were permitted during the trials, the placebo arms can also be considered to represent a proxy
for UK conventional care.
Outcome measures
The primary outcome of MEASURE 2 and MEASURE 1 was ASAS20 response at Week 16.
Secondary outcomes including ASAS40, BASDAI, and ASQoL, assessed disease activity,
physical function, disease progression and quality of life. ASAS20 is recommended by both BSR
and EMA guidelines, while the ASAS criteria more broadly are the recommended method of
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disease monitoring in AS according to ASAS/EULAR guidelines.39, 86, 176 ASAS40 is more
stringent than ASAS20, and is increasingly being recognised as a common outcome measure for
AS.163 BASDAI is a widely used measure of disease activity that has been shown to have
excellent content validity, whilst still being easy for patients to complete.166, 167 ASQoL is a
disease-specific questionnaire, designed to capture the specific and unique aspects of this
condition.169
Primary outcome: ASAS20 response


Both MEASURE 2 and MEASURE 1 trials provide evidence for a rapid onset of efficacy
with secukinumab, which is sustained for up to two years.



For the primary outcome, 61.1% and 60.8% of patients receiving secukinumab 150 mg
achieved an ASAS20 response at Week 16 in MEASURE 2 and MEASURE 1, compared
with 28.4% and 28.7% for placebo, respectively (p<0.0001). This significant benefit versus
placebo was also seen for the more stringent measure of ASAS40.

Secondary outcomes


Secondary outcome measures including ASAS40, BASDAI change from baseline, and
BASFI change from baseline, further confirmed the clinical efficacy of secukinumab on
disease activity and physical function, with secukinumab demonstrating significant benefit
versus placebo across these measures at Week 16. Again, patients treated with
secukinumab 150 mg were seen to maintain these responses up to 2 years (Week 104).



MEASURE 1 also provided results for radiographic outcomes, highlighting the efficacy of
secukinumab on a further clinically relevant and important aspect of the disease. In
MEASURE 1, no radiographic progression was observed in approximately 80% of patients
randomised to secukinumab at baseline (mSASSS change ≤0).

Subgroup analyses


Both MEASURE 2 and MEASURE 1 trials assessed the efficacy of secukinumab
separately in TNFα naïve and TNFα inadequate responder populations as part of prespecified subgroup analyses. Secukinumab 150 mg provided significant improvements
versus placebo for both primary and secondary outcomes across both subgroups.

Comparative effectiveness: indirect comparison
With no head-to-head trial evidence directly comparing secukinumab 150 mg to the relevant
biologic comparators, relative effectiveness was estimated by conducting a Bayesian NMA. No
statistically meaningful differences were found between secukinumab 150 mg and the relevant
biologic comparators across all outcomes analysed, with the exception of the comparison to
infliximab 5 mg/kg in the BASDAI change from baseline outcome; a comparison that may be
considered unreliable due to the limitations of the Giardina et al. study. Importantly, these results
were observed consistently in both the analysis of the whole population in which trials with mixed
populations were considered and in the analysis of the biologic naïve population specifically.
These results demonstrate the comparable efficacy of secukinumab 150 mg to other biologic
comparators across the most clinically relevant outcomes.

4.13.2. Safety evidence
Secukinumab 150 mg was well tolerated and neither MEASURE 2 nor MEASURE 1 showed any
new or unexpected signs with regards to the safety profile of secukinumab compared with the
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large existing body of safety evidence for secukinumab in other autoimmune indications, most
notably psoriasis. In both trials, the majority of adverse events were mild or moderate in severity,
with the most commonly reported adverse event in both trials being nasopharyngitis. In
MEASURE 2, the overall incidence of treatment-emergent AEs up to Week 16 in the
secukinumab 150 mg group was comparable to the placebo group (65.3% vs 63.5%,
respectively). In MEASURE 1 there was a slightly higher rate of treatment emergent AEs up to
Week 16 in the secukinumab 150 mg group compared with placebo (69.6% vs. 55.7%).

4.13.3. Strengths of the evidence
Both MEASURE 2 and MEASURE 1 are international, multicentre, randomised, double-blind,
placebo controlled trials and are the first Phase III trials to investigate secukinumab as a potential
therapy for adults with AS who have responded inadequately to conventional therapy. The
internal validity of both MEASURE 2 and MEASURE 1 is supported by the following:


Both trials are of high-quality, undergoing full quality assessment according to the Centre
for Reviews and Dissemination criteria and scoring correctly for all questions (see Section
4.6 and Appenidix C).



All patients enrolled in both MEASURE 2 and MEASURE 1 were randomised following
appropriate double-blind procedures



A large sample size of patients were included in both trials, matching the patient population
in the secukinumab marketing authorisation and reflective of the AS patient population
seen in UK clinical practice. Baseline characteristics were seen to be similar across the
MEASURE 2 and MEASURE 1 trials.



A large number of outcomes were investigated, spanning disease activity, physical
function, quality of life, radiographic outcomes and disease progression. The primary
outcome, ASAS20, is a recommended clinical outcome by both BSR and EMA guidelines,
and the secondary outcome ASAS40 is a more stringent response outcome and
considered by the EMA to be an appropriate primary efficacy endpoint to assess major
clinical response. 39, 86, 176



Both MEASURE 2 and MEASURE 1 reported consistent results, with all primary and
secondary endpoints met across both trials (with the exception of ASAS partial remission
in MEASURE 2)

4.13.4. Limitations of the evidence
A potential limitation of the external validity of MEASURE 1 is that patients were treated with an
intravenous loading dose which is not reflective of the licensed subcutaneous loading schedule.
However this is not thought to severely limit the external validity of the results of the trial. The
EPAR for secukinumab recognised that ASAS20 outcomes for secukinumab in AS are similar
regardless of the route of administration, suggesting that the MEASURE 1 trial should be
considered relevant to the decision problem.178 Furthermore, the impact of excluding the
MEASURE 1 trial from consideration is comprehensively addressed by the NMA presented in
Section 4.10 through sensitivity analyses 1 and 3, which explore the removal of MEASURE 1
from the analysis. These two sensitivity analyses were seen to provide results that were broadly
similar to the base case analysis in which MEASURE 1 is included.
Both MEASURE 2 and MEASURE 1 were double-blind and placebo-controlled up to Week 16.
After this point, patients allocated to placebo were re-randomised to receive secukinumab.
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Double-blinding was maintained up to Week 52 after which both patients and site personnel were
unblinded up to Week 104, to remove the need for placebo injections to be received by the
patients. The lack of placebo-controlled results post-Week 16 does not detract from the
meaningfulness of the observed efficacy of secukinumab 150 mg which was sustained up to
Week 104 across all outcomes. The removal of blinding post-Week 52 would not introduce bias
since all patients were receiving the study drug at this timepoint. Furthermore, unblinding of the
trial due to re-randomisation of placebo patients to active treatment is similarly a feature of the
trials of the TNFα inhibitor comparators in this indication.
Finally, the principal trials for the efficacy of secukinumab are limited to comparison with placebo
and do not provide robust comparative evidence of the efficacy of secukinumab compared to
other licensed therapies. However, a Bayesian NMA was conducted to provide comparative
evidence for secukinumab versus all other licensed comparators and this found there to be no
significant difference between the efficacy of secukinumab and all other treatment options.

4.14. Ongoing studies
MEASURE 2 and an extension to the MEASURE 1 study are currently ongoing. In addition, two
additional trials, MEASURE 3 and MEASURE 4 are ongoing, details of which are available on
clinicaltrials.gov. However, none of these trials are anticipated to provide additional evidence in
the indication under review within the next 6 to 12 months.
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5. Cost effectiveness
Summary of Economic Evidence


In line with the final NICE scope for this appraisal, the cost-effectiveness of secukinumab 150
mg was evaluated in the population of patients with active AS for whom conventional therapy
has been inadequately effective or not tolerated (biologic naïve population) and the
population for whom TNFα inhibitors have been inadequately effective or not tolerated
(biologic experienced population).



Overall, the results of the economic base case fully incremental analysis found all
comparator biologics to secukinumab were either dominated, extendedly dominated or
associated with ICERs versus secukinumab that were considerably above the conventional
NICE threshold of £20,000-£30,000 per QALY, indicating that secukinumab represents a
cost-effective treatment option. In the biologic experienced population, secukinumab was
compared to conventional care and found to be cost-effective versus this comparator with an
ICER of £2,245.



The economic evaluation was based on a decision analytic model, the structure of which
aligned closely with that of the York model developed for the MTA of TNFα inhibitors in AS,
and which ran over a lifetime (58 year) time horizon.19The model consisted of a decision tree
model for the first 12 weeks of treatment, at which point response to therapy was assessed
by BASDAI 50 response. Following this, patients entered a Markov model in which clinical
effects of short-term changes in BASDAI and BASFI were reflected. Relative effect estimates
were informed by the NMA in the biologic naïve population for the comparison to TNFα
inhibitors in this population, and by the MEASURE 2 and MEASURE 1 trials for the
comparison to conventional care in the biologic experienced population.



In addition, the model considered long-term changes in BASFI as independently related to
disease activity (BASDAI) and rate of radiographic progression (mSASSS). Adverse events
considered were tuberculosis reactivation and other serious infections.



Utility was based on a linear mapping algorithm that linked utility to covariates of BASDAI,
BASFI, gender and age; in the base case this algorithm was informed by the MEASURE 2
and MEASURE 1 trials. Costs were included from a NHS and PSS perspective and took
account of the simple PAS available for secukinumab 150 mg.



Exploratory analyses were performed in which use of second-line biologics following
discontinuation of a first biologic was considered amongst patients entering the model as
biologic naive. An exploratory analysis in the biologic experienced population extended the
comparators from conventional care only to TNFα inhibitors. In both these exploratory
analyses assumptions of reduced efficacy for biologic comparators when used as secondline biologics were required due to a lack of comparator data in this population. These
exploratory analyses similarly found secukinumab to represent a cost-effective treatment
option in both the biologic naïve and biologic experienced populations.



Results of scenario analyses confirmed that the base case findings were robust to changes
in key model assumptions and input parameters.



Secukinumab 150 mg is a cost effective treatment versus all TNFα inhibitor
comparator therapies in the biologic naïve population.
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Secukinumab 150 mg is a cost effective treatment versus conventional care in the
biologic experienced population with an ICER of £2,245.

5.1. Published cost-effectiveness studies
5.1.1. Identification of studies
A systematic literature review (SLR), consisting of an original SLR and an update, was
conducted to identify and review evidence from economic analyses relating to the use of
secukinumab and/or relevant biologic comparators in the treatment of adult patients with AS. In
addition, studies that included cost or resource utilisation estimates, or reported utility data
pertinent to AS and its treatment were also identified. These latter studies are discussed in more
detail in the appropriate sections of this submission (Section 5.4 for utility data; and Section 5.5
for cost and resource utilisation estimates), but the methods and overall results of the SLR are
described below and in the accompanying appendices.

5.1.2. Search strategy
Relevant studies were identified using a predefined search strategy, as described in full in
Appendix C. The search strategy included searches of the following electronic databases:


MEDLINE and MEDLINE In-Process (via PubMed platform)



Embase (via Elsevier platform [original review] and Ovid SP [update review])



EconLit (via EBSCO platform)



The Cochrane Library (via Wiley Online platform), including:



o

The Cochrane Central Register of Controlled Trials

o

National Health Service’s (NHS’s) Economic Evaluation Database

o

Health Technology Assessment database

BIOSIS (via Dialog platform [original review] and Web of Science [update review])

In addition, targeted desktop research was performed to identify relevant health technology
assessment (HTA) documents from recognised sources (including NICE, SMC, International
Society for Pharmacoeconomics and Outcomes Research [ISPOR], Canadian Agency for Drugs
and Technologies in Health [CADTH] and Institute for Quality and Efficiency in Healthcare
[IQWiG] websites). Hand searches of the bibliographies of any identified, recent, and relevant
SLRs, as well as the identified HTA documents, were then conducted to identify any further
studies of interest that were not captured by the database search. Systematic reviews were not
included in the review in their own right.
For the original SLR, the database searches were performed from January 1999 – January 2015.
This date range was selected because infliximab, as the first biologic of interest, was approved in
the European Union in 1999. Although infliximab was not approved for AS at this time, this date
was chosen to ensure that evidence published prior to market authorisation in AS was included.
For the update to the SLR, electronic searches were performed on 14th September 2015 and
searched for all articles from 1st January 2014 to this date. Results of this search were then deduplicated against the full list of electronic records identified by the original search. The overlap
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in dates (1st January 2014 – January 2015) was deliberate in order to ensure that any studies
published prior to the date of the original search but indexed afterwards were captured.
Searches of congress abstracts and HTA websites were originally performed from 3rd – 16th
March 2015, and update searches were conducted on 7th December 2015.
Congress abstracts more than 3 years old were excluded from the SLR because high-quality
studies reported in abstract form before 2013 will be expected to have been subsequently
published in a peer-reviewed journal and therefore captured by database searches.
No language or geographical restrictions were applied to searches.

5.1.3. Study selection
Titles and abstracts were retrieved for all identified records and then reviewed against the
predefined inclusion and exclusion criteria presented below in Table 65. Full-text articles of all
records that met the inclusion and exclusion criteria were then retrieved and subject to a second
round of screening using the same criteria.
At each stage, records were double-screened by two independent researchers to determine
eligibility according to the inclusion and exclusion criteria. When there was a disagreement about
study relevance, the two researchers discussed their decisions; in all instances, they were able
to reach a consensus without consulting a third researcher.
Table 65. List of criteria for the inclusion and exclusion of studies in economic SLR

Criteria
Population
Interventions
(applied to
economic
evaluations
only)b

a

Inclusion criteria

Exclusion criteria

 Patients with AS

 None

 Secukinumab (Cosentyx)
 Certolizumab pegol (Cimzia)
 Etanercept (Enbrel [biosimilars: Avent,
BX2922, CHS-0214, ENIA11, Etacept,
Etanar, GP2013, GP2015, HD203,
LBEC0101, PRX-106, SB4, TuNEX,
Yisaipu])
 Adalimumab (Humira, Trudexa
[biosimilars: ABP 501, BI695501, CHS1420, GP2017, M923, PF-06410293])
 Infliximab (Remicade [biosimilars: CTP13, Remsima, Inflectra])
 Golimumab (Simponi)

 Non-biologic treatments for AS
(e.g., DMARDs)
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Criteria

Inclusion criteria

Exclusion criteria

Study type

 Economic analyses (costeffectiveness, cost-utility, costminimisation analyses)
 Utility studies (including studies where
utility weights were mapped from other
instruments, eg. disease-specific
patient-reported outcome measures)
 Prospective studies reporting costs or
resource utilisation (eg. observational
studies, clinical trials)
 Retrospective studies reporting costs
or resource utilisation (eg. cost-ofillness, cross-sectional studies)
 Systematic reviews of economic
analyses, utility, resource-use, or cost
c
studies

 Commentaries and letters
(publication type)
 Consensus reports
 Non-systematic reviews
 Articles reporting cost estimates
that are not based on data (eg.
commentaries making general
reference to cost burden)

Outcomes

Economic Evaluation outcomes
 ICERs
 QALYs

 Studies reporting QoL data but
d
not utility outcomes

Direct costs of interest may include the
following:
 Medication costs
 Outpatient visits
 Hospitalisation costs (ED or hospital
visits)
 Laboratory costs
 Diagnostic costs (e.g., magnetic
resonance imaging, x-rays)
 Physician costs
 Resource-use estimates
 Cost per treatment success or per
remission or per QALY
Indirect costs of interest include:
 Productivity loss costs (wages lost
because of travel, wages lost because
of absences from work to outpatient
visits)
 Out-of-pocket expenses
 Travel costs for patient and carer
Utility outcomes
 EQ-5D
 SF-6D
 HUI
 Other dermatological utility measures

Language

No limit

None

Date

 Database searches: January 1999
onwards
 Conference abstracts: January 2013
onwards

None
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a

Note: Interventions of interest in this review consist of all therapy versions of the listed treatments (monotherapy and
combinations, including methotrexate) at labelled doses. Studies that include patients with active AS despite treatment with
DMARDs, NSAIDs, and/or previous TNFα inhibitor therapy and/or previous biologic therapy will be evaluated.
b
Utility, resource-use, and cost studies that are relevant to AS were included regardless of interventions and comparators.
c
Systematic reviews were included at level 1 screening, used for identification of primary studies, and then excluded at level 2
screening.
d
Studies reporting QoL data but not utility outcomes were initially included in the original systematic review. However, given that
sufficient relevant utility outcomes were identified (among which the majority of studies used EQ-5D, in line with the NICE
reference case) these studies were excluded from the final systematic review.
Abbreviations: AS, ankylosing spondylitis; DMARD, disease-modifying antirheumatic drug; ED, emergency department; EQ5D, EuroQol 5 Dimensions; HUI, health utilities index; ICER, incremental cost-effectiveness ratio; NSAID, non-steroidal antiinflammatory drug; QALY, quality-adjusted life-year; SF-36, SF-36 Health Survey; TNFα , tumour necrosis factor alpha.
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5.1.4. Study flow diagram for the economic SLR
The number of records included and excluded at each stage of the screening process for the
original and updated SLRs is shown in the PRISMA flow diagram presented in Figure 21.
Overall, a total of 201 and 32 records were included the original systematic review and
systematic review update respectively. However, 95 publications from the original systematic
review reported only HRQoL data and not utility, cost or economic outcomes, and were excluded
from the final set of included studies. Therefore, 138 publications were ultimately included in this
systematic review.
Within these 138 publications, 28 reported economic evaluations, 89 reported cost and resource
use studies and 45 reported health state utility values. A number of publications reported more
than one category of data.
The lists of included studies are provided in the following sections and accompanying
appendices for each study type:


For included cost-effectiveness studies see: Section 5.1.5 and Appendix M.



For included utility studies see: Section 5.4 and Appendix N.



For included cost and resource use studies see: Section 5.5 and Appendix O

The full list of excluded studies is presented in Appendix O.
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Figure 21. PRISMA diagram for economic SLR

Abbreviations: PRISMA, preferred reporting items for systematic reviews and meta-analyses; QoL, quality of life; SLR, systematic literature review.
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5.1.5. Description of identified cost-effectiveness studies
Of the 138 records identified in the SLR, 28 consisted of economic evaluations that met the
eligibility criteria specified in Table 65. Twelve analyses were conducted in the UK, with the
remainder performed in the Netherlands (3); Spain (3); and 1 economic evaluation from each of
the following countries: Brazil, the Czech Republic (two publications), Canada, France, Germany,
Greece, Romania, Russia and Turkey.
No studies were identified that conducted an economic analysis including the use of
secukinumab.
A summary list of UK-based and non-UK-based cost-effectiveness studies and HTA reports
related to AS is presented in Table 66 and Appendix M, respectively.
Quality assessment was performed for each of the included UK economic evaluations, using the
NICE methodology checklist for economic evaluations, which is based on the format described
by Drummond and Jefferson (1996).195 Quality assessments are presented Appendix Q
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Table 66. Summary list of UK-based economic evaluations and HTA reports identified in the systematic literature review
Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Ara
196
(2007)

UK; NR

Mathematical
model using
patient-level
data from
phase 3
RCTs to
inform clinical
effectiveness
and HRQoL
changes in
the model.

This study
aimed to
provide
evidence on
the potential
costs and
benefits
associated
with long-term
(25-year)
etanercept
treatment for
patients with
severe AS in
the UK in
accordance
with the BSR
guidelines.

Armstron
197
g (2013)

UK; NR

Initial
decision tree
and then a
Markov
model

HTA
submission

Time Frame
25 years

20 years in
the base
case.
Lifetime in
the ERG
analysis.

Patient
Population
All patients
had active AS
and were
assumed to
have tried and
failed to
respond to at
least two
consecutive
NSAIDs and
have a
BASDAI
measurement
≥40 (scale 0–
100) prior to
entering the
model. The
mean age of
patients in
these studies
ranged from
39.5 to 42
years.

Adults with
severe, active
AS whose
response to
conventional
therapy has
been
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Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

Breakdown of costs and time horizons incurred for a cohort of 1,000
patients over 4 time periods
2 years
Etanercept plus
NSAIDs

£13,041,740

1,185

£27,594

NSAIDs alone

£2,889,706

817

—

Etanercept plus
NSAIDs

£26,389,802

2,646

£23,649

NSAIDs alone

£7,109,054

1,831

—

Etanercept plus
NSAIDs

£51,415,277

5,739

£22,580

NSAIDs alone

£18,596,422

4,286

—

Etanercept plus
NSAIDs

£62,516,684

7,285

£22,704

NSAIDs alone

£26,538,439

5,700

—

Golimumab

Total=£93,786
Incremental=£5,119

Total=6.8506
Incremental=0.19
25

£26,597 vs
conventional

Etanercept

Total=£93,782

Total=6.8504

NA

5 years

15 years

25 years

Base-case
results

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population
inadequate.
Average age:
NR.

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

Incremental=£5,115

Incremental=0.19
23

(extendedly
dominated)

Adalimumab

Total=£93,601
Incremental=£4,934

Total=6.8426
Incremental=0.18
45

NA
(extendedly
dominated)

Conventional
treatment

£88,667

Total=6.6581

Reference

Golimumab

Total=£99,361
Incremental=£4,134

Total=8.0296
Incremental=0.15
34

NA
(extendedly
dominated)

Etanercept

Total=£108,347
Incremental=£52

Total=8.3712
Incremental=0.00
29

£26,505 vs
conventional

Adalimumab

Total=£108,295
Incremental=£8,934

Total=8.3683
Incremental=0.33
87

NA
(extendedly
dominated)

Conventional
treatment

Total=£95,227

Total=7.8762

Reference

Adalimumab

Total costs=£9,857
AS-specific
costs=£3,668
ADA
therapy=£6,189
(drug costs=£5,233,
monitoring
costs=£905, AE
costs=£51)

0.5529

£47,083

Conventional
therapy

Total cost=£4,832
AS-specific

0.4461

—

ERG analysis

Botteman
198
(2007)

UK; 2004

The analysis
was based on
pooled data
from 2 phase
3 studies of
adalimumab
in patients
with active
AS. A microsimulation
model was
used to
simulate

This study
evaluated the
costeffectiveness
of
adalimumab
vs
conventional
therapy in
patients with
active AS.

1, 5, and 30
years

A total of 397
patients with
active AS were
enrolled. 354
met the spinal
pain VAS and
BASDAI
criteria at
baseline, and
315 met both
criteria at
baseline and
pre-baseline
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1 year (48 weeks)

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

individual
histories of
patients
enrolled in 2
adalimumab
clinical trials.

Kobelt
199
(2004)

UK; 2002

Costeffectiveness
of infliximab

Patient
Population
and therefore
were included
in the
simulation.
Compared with
the trial patient
population,
those included
in the
simulation
were very
comparable in
average
baseline age
(42.0 years old
vs 42.2 years
old,
respectively),
sex (76% vs
75% male,
respectively)
and race (96%
vs 95% white,
respectively).

The aims of
this study
were to

Main costeffectivenes
s model=2

All patients
had confirmed
and active AS.
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Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

costs=£4,832
5 years
Adalimumab

Total costs=£36,802
AS-specific
costs=£18,136
ADA
therapy=£18,666
(drug
costs=£16,566,
monitoring
costs=£1,929,
AE costs=£171)

2.6653

£26,332

Conventional
therapy

Total cost=£23,529
AS-specific
costs=£23,529

2.1613

—

Adalimumab

Total
costs=£115,937
AS-specific
costs=£81,330
Adalimumab
therapy=£34,607
(drug
costs=£30,999,
monitoring=£3,230,
AE costs=£378)

9.2220

£23,097

Conventional
therapy

Total costs=£92,080
AS-specific
costs=£92,080

8.1891

—

Infliximab

Main model

Base case,
societal

£6,214

0.175

£35,400

30 years

Author
(Year)

Kobelt
200
(2007)

Country;
Cost-year

UK; 2005

Analysis or
Model Type

Purpose of
the Study

was modelled
using an
individual
simulation
based on a 3month
placebocontrolled
clinical trial
with open, 1year
extension in
70 patients,
over a total
time frame of
2 years. The
effect of longterm
treatment
was
evaluated in a
hypothetical
Markov
model over
30 years
based on
epidemiologic
al data to
illustrate
potential
long-term
treatment and
compliance
with
treatment.

investigate
the cost of AS
in the UK,
focusing on
the influence
of disease
severity on
cost and QoL,
and to
construct a
disease
model to
estimate the
costeffectiveness
of infliximab
in patients
with active,
unremitting
disease.

years.
Hypothetical
Markov
model=30
years.

Combined
decision tree

To compare
the cost-

Lifetime

Time Frame

Patient
Population
The economic
analysis
included the
open extension
to 54 weeks for
the
intervention
group; while
for the purpose
of comparison,
patients from
the placebo
group were
assumed to
receive
standard
treatment after
12 weeks.

The first trial
by Braun et al.
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Intervention(s)
and
comparator(s)
perspective
(incremental vs
placebo)

Cost

QALYs

ICER

Base case, only
health care
costs included
(incremental vs
placebo)

£12,844

0.175

£73,300

Infliximab

Hypothetical longterm model

Base case,
societal
perspective
(incremental vs
placebo)

£25,200

2.62

£9,600

Base case, only
health care
costs included
(incremental vs
placebo)

£87,700

2.62

£33,500

Infliximab
(5 mg/kg every 6

Incremental cost (£)

QALY gain

ICER

BRAUN trial

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

with a
subsequent
Markov
model.

effectiveness
of the
treatment of
AS with
infliximab in
the UK over a
lifetime,
estimated
from 2
different
clinical trials
and adjusted
for clinical
practice
guidelines.

Time Frame

Patient
Population
(2002)
randomised 70
patients with
active AS. The
mean age was
39.0 and 40.1
years in the
placebo and
the infliximab
groups,
respectively.
ASSERT
included 279
patents with
active AS. The
mean age in
this trial was
41 and 40
years in the
placebo and
the infliximab
groups,
respectively.
Resource
utilisation and
cost data were
based on a
cross-sectional
retrospective
survey that
included 1,413
patients with a
mean age of
57 years.

Intervention(s)
and
comparator(s)
weeks)
compared to
standard
treatment.

Cost

QALYs

No progression while on treatment
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services costs
only
£–16,862

1.28

Dominance

£36,378

1.28

£28,332

50% progression while on treatment
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services costs
only
£–3,975

1.01

Dominance

£35,756

1.01

£35,332

Same progression in both groups
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services costs
only
£12,156

0.81

£15,045

£39,336

0.80

£49,417

ASSERT
No progression while on treatment
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services costs
only
£–15,927

1.27

Dominance

£33,920

1.27

£26,751

50% progression while on treatment
Top value=societal perspective, all costs
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ICER

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

Bottom value=NHS and Personal Social Services costs
only
£–5,233

1.01

Dominance

£34,408

1.01

£34,067

Same progression in both groups
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services costs
only

McLeod
201
(2007)

UK; NR

Exploratory
economic
modelling. A
simple
spread-sheet
model was
developed
and
combined lifetable–
adjusted
mortality
rates with
Markov-like
transitions
between
TNFα
inhibitor
treatments.

To assess the
comparative
clinical
effectiveness
and costeffectiveness
of
adalimumab,
etanercept
and infliximab
for the
treatment of
AS. It was
commissione
d by the
National
Coordinating
Centre of
Health
Technology
Assessment
on behalf of
NICE.

12 months
(short-term
model); 20
years (longterm model
extension).

Cohort of
males aged 40
years with
initial mean
BASDAI/
BASFI scores
of 6.5 and 5.6,
respectively.
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£10,540

0.88

£11,937

£39,242

0.86

£46,167

Short-term model baseline costs (£):
Conventional
therapy

All costs: £213

Mean utility:
0.531
Total QALYs:
521.7

Adalimumab

All costs: £5,860
Drug
acquisition=£5,453;
Drug
administration=£0;
Therapy
monitoring=£92;
TB testing=£89;
TB treatment=£8;
AEs=£173;
Diseaserelated=£173

Mean utility:
0.631
Total QALYs:
620.3 Incremental
all costs: £5,647
Incremental
QALYs per
patient: +0.099

Incremental
cost per
QALY gained:
£57,258

Etanercept

All costs: £5,680
Drug

Mean utility:
0.631

Incremental
cost per

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population

Intervention(s)
and
comparator(s)

Infliximab

Cost

QALYs

ICER

acquisition=£5,454;
Drug
administration=£0;
Therapy
monitoring=£92;
TB testing=£89;
TB treatment=£8;
AEs=£173;
Diseaserelated=£173

Total QALYs:
620.3
Incremental all
costs: £5,647
Incremental
QALYs per
patient: +0.099

QALY gained:
£57,261

All costs: £12,059
Drug
acquisition=£9,856;
Drug
administration=£1,7
96;
Therapy
monitoring=£92;
TB testing=£89;
TB treatment=£8;
AEs=£173;
Diseaserelated=£173;
Incremental
costs=+£11,845

Mean utility:
0.631
Total
QALYs=620.3
Incremental
QALYs per
patient=+0.099
Incremental all
costs: £11,845
Incremental
QALYs per
patient: +0.099

Incremental
cost per
QALY gained:
£120,109

LRiG model (2-20 years discounted at 3.5% for costs and outcomes): year
0-2 costs (£)
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Conventional
therapy

All costs: £425

Total QALYs:
1,015.6

Adalimumab +
etanercept

All costs: £9,425
Drug
acquisition=£8,750;
Drug
administration=£0;
Therapy

Total QALYs:
1,186.9
Accumulated
increment-al
costs: 9,000
Accumulated

Incremental
cost per
QALY gained:
£52,534

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

monitoring=£162;
TB testing=£89;
TB treatment=£13;
AEs=£58;
Diseaserelated=£354;
Accumulated
incremental
costs=+£9,000

increment-al
QALYs: +0.171

ICER

LRiG model (2-20 years discounted at 3.5% for costs and outcomes): year
0-3 costs (£)
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Conventional
therapy

All costs: £632

Total QALYs:
1,489.2

Adalimumab +
etanercept

All costs: £12,411
Drug
acquisition=£11,479;
Drug
administration=£0;
Therapy
monitoring=£220;
TB testing=£89;
TB treatment=£16;
AEs=£69;
Diseaserelated=£539

Total QALYs:
1711.7
Accumulated
increment-al
costs: +11,780
Accumulated
incremental
QALYs: +0.223

Incremental
cost per
QALY gained:
£52,932

Infliximab

All costs: £22,779
Drug
acquisition=£18,544;
Drug
administration=£3,3
01;
Therapy
monitoring=£220;
TB testing=£89;
TB treatment=£16;
AEs=£69;

Total QALYs:
1,711.7

Accumulated
incremental
costs: +22,147
Accumulated
incremental
QALYs:
+0.223
Increment-al
cost per
QALY gained:
£99,516

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

Diseaserelated=£539
LRiG model (2-20 years discounted at 3.5% for costs and outcomes): year
0-5 costs (£)
Conventional
therapy

All costs: £1,033

Total QALYs:
2,378.6

Adalimumab +
etanercept

All costs: £12,411
Drug
acquisition=£15,791;
Drug
administration=£0;
Therapy
monitoring=£311;
TB testing=£89;
TB treatment=£23;
AEs=£86;
Diseaserelated=£913

Total QALYs:
2,662.5
Accumulated
increment-al
costs: +11,780
Accumulated
incremental
QALYs: +0.284

Incremental
cost per
QALY gained:
£56,976

Infliximab

All costs: £30,969
Drug
acquisition=£25,113;
Drug
administration=£4,4
35;
Therapy
monitoring=£311;
TB testing=£89;
TB treatment=£23;
AEs=£86;
Diseaserelated=£913

Total QALYs:
2662.5

Accumulated
incremental
costs: +29,936
Accumulated
incremental
QALYs:
+0.284
Increment-al
cost per
QALY gained:
£105,423

LRiG model (2-20 years discounted at 3.5% for costs and outcomes): year
0-10 costs (£)
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Conventional
therapy

All costs: £1,962

Total QALYs:
4,292.3

Adalimumab +

All costs: £25,675

Total QALYs:

Incremental

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population

Intervention(s)
and
comparator(s)
etanercept

Infliximab

Cost

QALYs

ICER

Drug
acquisition=£23,146;
Drug
administration=£0;
Therapy
monitoring=£468;
TB testing=£89;
TB treatment=£33;
AEs=£115;
Diseaserelated=£1,823

4624.2
Accumulated
increment-al
costs: +23,713
Accumulated
increment-al
QALYs: +0.332

cost per
QALY gained:
£71,454

All costs: £44,573
Drug
acquisition=£35,782;
Drug
administration=£6,2
62;
Therapy
monitoring=£468;
TB testing=£89;
TB treatment=£33;
AEs=£115;
Diseaserelated=£1,823;
Accumulated
incremental
costs=+£42,610

Total QALYs:
4624.2

Accumulated
incremental
costs: +42,610
Accumulated
incremental
QALYs:
+0.332
Incremental
cost per
QALY gained:
128,399

LRiG model (2-20 years discounted at 3.5% for costs and outcomes): year
0-20 costs (£)
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Conventional
therapy

All costs: £3,546

Total QALYs:
7,009.0

Adalimumab +
etanercept

All costs: £36,705
Drug
acquisition=£32,339;
Drug

Total QALYs:
7344.2
Accumulated
incremental

Incremental
cost per
QALY gained:
£98,910

Author
(Year)

SMC
202
(2005)

Country;
Cost-year

Scotland;
Unclear

Analysis or
Model Type

Individual
patient-based
cost-utility
model.

Purpose of
the Study

HTA
submission

Time Frame

15 years

Patient
Population

Patients with
active AS who
had shown an
inadequate
response to 2
NSAIDs were
included.
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Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

administration=£0;
Therapy
monitoring=£665;
TB testing=£89;
TB treatment=£46;
AEs=£153;
Diseaserelated=£3,413

costs: +33,159
Accumulated
incremental
QALYs: +0.335

Infliximab

All costs: £62,213
Drug
acquisition=£49,284;
Drug
administration=£8,5
63;
Therapy
monitoring=£665;
TB testing=£89;
TB treatment=£46;
AEs=£153;
Diseaserelated=£3,413

Total QALYs:
7344.2

Accumulated
incremental
costs:
+£58,667
Accumulated
incremental
QALYs:
+0.335
Incremental
cost per
QALY gained:
£175,000

Etanercept
(25 mg twice a
week)

£9,296 per year

NR

Infliximab
(5 mg/kg every
6-8 weeks)

£10,894-£14,525
per year
(£14,665-£17,877 in
first year for patients
weighing 60 kg80 kg; for those
weighing < 60 kg,
annual costs would
be £8,170-£10,894
[£10,999- £13,408 in
first year]).

NR

The result of
the base-case
model was an
incremental
cost per
QALY ratio of
£11,700 at 15
years.

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

SMC
203
(2006)

Scotland;
2006

Cost utility,
microsimulation
model.

HTA
submission

SMC
204
(2011)

Scotland;
2011

CUA, a
decision tree
and Markov
model was
used to
assess
treatment
effect at 12

HTA
submission

Time Frame

30 years

20 years

Patient
Population

Data to
populate the
model was
taken from 2
clinical trials
which included
adults with
severe, active
AS who had an
inadequate
response to 2
or more
NSAIDs.

Adults with
severe, active
AS who had
responded
inadequately to
2 conventional
therapies.
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Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

Adalimumab
(40 mg every 2
weeks)

£9,295 per year

NR

Infliximab
(5 mg/kg every 6
to 8 weeks)

£10,910-£14,547
per year
(£14,687-£17,903 in
first year for patients
weighing 60 kg to
80 kg patient; for
those weighing
< 60 kg, annual
costs would be
£8,183-£10,910
[£11,015-£13,428 in
first year])

NR

The cost per
QALY in the
baseline
analysis was
£23,000,
rising to
£26,000 if a 5year time
horizon was
used or
£47,000 if a
48-week
horizon was
taken.

Etanercept
(25 mg twice
weekly or 50 mg
weekly)

£9,295 per year

NR

Conventional
therapy

NR

NR

Golimumab
(50 mg once
monthly as a
s.c. injection)

£9,156 per year

NR

Adalimumab
(40 mg every 2
weeks as a s.c.

£9,156 per year

NR

If 5% of
patients were
assumed to
require the
100-mg dose
of GOL, the
cost per
QALY vs

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population

week cycles
CMA was
also
presented in
response to a
request from
SMC.

SMC
205
(2014)

SMC
206
(2015)

Scotland;
2014

(Scotland,
UK, 2014)

The company
submitted a
CUA for AS
and used a
dual structure
for the model
with a
decision tree,
followed by a
Markov
structure for
the longerterm impact
on the
disease.
CMA was
provided in
response to a
request from
SMC
reviewers.

HTA
submission

Costminimisation

HTA
submission

Lifetime

1 year

Data from the
RAPID-axSpA
study were
used which
involved
patients with
active AS.

Data from the
PLANETRA
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Intervention(s)
and
comparator(s)
injection

Cost

QALYs

ICER
conventional
DMARDs was
£32,546,
which was
less costeffective than
ADA or ETN.

Etanercept
(25 mg twice
weekly or 50 mg
weekly as a s.c.
injection)

£9,295 per year

NR

Conventional
therapy

NR

NR

Certolizumab
pegol (200 mg
s.c. every 2
weeks or 400
mg every 4
weeks)

£9,295 per year

NR

NR

Golimumab
(50 mg or 100
mg s.c. once
monthly)

£9,156-£18,311 per
year

NR

NR

Etanercept
(25 mg s.c.
twice weekly or
50 mg s.c. once
weekly)

£9,295 per year

NR

NR

Adalimumab
(40 mg s.c.
every other
week)

£9,156 per year

NR

NR

Infliximab
(Remicade®) (3

First year £10,071
Subsequent years

NR

NR

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

analysis

SMC
207
(2015)

(Scotland,
UK, 2014)

Costminimisation
analysis

Patient
Population
study were
used. As
infliximab
(Remsima®) is
a biosimilar
medicine, the
conclusion of
clinical
equivalence
based on this
study was
assumed to
extrapolate to
the other
indications for
the reference
product.

HTA
submission

1 year

Data from the
PLANETRA
study were
used. As
infliximab
(Remsima®) is
a biosimilar
medicine, the
conclusion of
clinical
equivalence
based on this
study was
assumed to
extrapolate to
the other
indications for
the reference
product.
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Intervention(s)
and
comparator(s)
mg/kg given as
an intravenous
infusion followed
by additional 3
mg/kg infusion
doses at 2 and 6
weeks after the
first infusion,
then every 8
weeks
thereafter)

Cost

QALYs

ICER

£7,553 to £8,812 (6
to 7 doses)

Infliximab
(Inflectra®) (3
mg/kg given as
an intravenous
infusion followed
by additional 3
mg/kg infusion
doses at 2 and 6
weeks after the
first infusion,
then every 8
weeks
thereafter)

First year £9,064
Subsequent years
£6,798 to £7,931 (6
to 7 doses)

NR

NR

Infliximab
(Remicade®) (3
mg/kg given as
an intravenous
infusion followed
by additional 3
mg/kg infusion
doses at 2 and 6
weeks after the

First year £10,071
Subsequent years
£7,553 to £8,812 (6
to 7 doses)

NR

NR

Author
(Year)

Country;
Cost-year

Analysis or
Model Type

Purpose of
the Study

Time Frame

Patient
Population

Intervention(s)
and
comparator(s)
first infusion,
then every 8
weeks
thereafter)

Cost

QALYs

ICER

Abbreviations: AE, adverse event; AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CUA, cost utility
analysis; ERG, Evidence Review Group; HTA, Health Technology Assessment; ICER, incremental cost-effectiveness ratio; LRiG, Liverpool Reviews and Implementation Group; NA, not applicable;
NHS, National Health Service; NICE, National Institute for Health and Care Excellence; NR, not reported; NSAID, non-steroidal anti-inflammatory drug; QALY, quality-adjusted life year; SMC,
Scottish Medicines Consortium; TB, tuberculosis; TNFα, tumour necrosis factor alpha.
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5.2. De novo analysis
5.2.1. Patient population
The de novo cost-utility model considered the population of patients with active AS, as defined by
the Modified New York criteria, and for whom conventional therapy (i.e. NSAIDs alongside
physiotherapy), or prior biologic therapy, has been inadequately effective or not tolerated.77 This
population is within the terms of the licensed indication for secukinumab in AS and is aligned to
the population defined in the final NICE scope of this appraisal. This also matches the
population-based eligibility criteria of the systematic review of clinical evidence (see Table 6 and
Table 7), and the population recruited to the MEASURE 1 and MEASURE 2 trials of
secukinumab in AS (see Section 4.3).
Within this licensed indication, the model specifically considered two distinct patient populations:


The population of patients who are naïve to biologic therapy: This represents the
population of patients for whom conventional care has been inadequately effective or not
tolerated but in whom biologic treatment has not yet been administered. Based on existing
NICE recommendations and the BSR guidelines for the use of TNFα inhibitors in these
patients, and in line with the NICE final scope for this appraisal, the relevant comparators
to secukinumab in this population were the TNFα inhibitors (see further discussion in
Section 5.2.3). Evidence for efficacy of secukinumab and the relevant comparators in this
population came from the base case NMA in biologic naïve patients (Section 4.10.7).



The population of patients who have previously received one or more biologic therapies:
The systematic literature review presented in Section 4.1 identified no data on efficacy of
comparator biologics in this population, and the Assessment Group acknowledged the lack
of robust data in this population as part of the recent NICE MTA.19, 20 Furthermore, there
are no official guidelines or recommendations for sequencing of biologic therapies.
Therefore, no robust comparison to TNFα inhibitors in this population was possible and
conventional care was considered to be the most appropriate comparator in the base case
analysis for this population. The evidence for efficacy of secukinumab and conventional
care in this population came from the pre-specified biologic experienced subgroup of the
MEASURE 1 and MEASURE 2 studies, with the placebo arm considered a proxy for
conventional care (see Section 5.2.3).

By considering these patient groups, the evaluation addressed the NICE decision problem as
outlined in the final scope.

5.2.2. Model structure
The developed model was a short-term 3-month decision tree, followed by a long-term Markov
model. The model was built in Microsoft Excel.
Induction period (decision tree model)
Patients entered the decision tree model and received treatment for a 3 month (12 week)
induction period. At the end of this three month period patients entered the Markov model. Figure
22 presents the decision tree structure of the model.
Patients who have received biologics were classed as either responders or non-responders,
depending upon whether or not they had achieved a BASDAI 50 response at the 12 week
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timepoint. A scenario analysis was conducted in which the definition of response was adjusted to
more closely match that in the BSR guidelines (2004); that is a reduction of BASDAI to 50% of
the pre-treatment value or a fall of ≥2 units in BASDAI score (see Section 5.8.3).39 An analysis of
patient-level data from the MEASURE 2 and MEASURE 1 trial exploring BASDAI 50 response
rates according to this definition is presented in Appendix H.
Non-responders at the 12 week assessment point did not continue biologic therapy within the
model, but instead moved to receive treatment with conventional care in the Markov model. In
contrast, responders were modelled to continue maintenance treatment with the same biologic
therapy in the Markov model.
Figure 22. Decision tree model structure (Months 1-3)

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care.

Maintenance period (Markov model)
The structure of the Markov model is presented in Figure 23. This consisted of three health
states, referring to maintenance biologic treatment, conventional care and death.
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Figure 23. Markov model structure: A) initial biologic treatment (all patients) B) sequential
biologic treatment (patients entering the model as biologic naïve only)

B

Abbreviations: CC, conventional care; Mnt Tx., maintenance treatment; TNF, tumour necrosis factor.

Non-responders did not continue biologic therapy beyond 12 weeks and instead moved directly
into the conventional care state of the Markov model (Figure 23A). Responders continued
maintenance treatment with the same biologic therapy. These patients moved into the
“Maintenance treatment” state of the Markov model (Figure 23A). In the base case analysis of
the biologic naïve population, transition to conventional care occurred on biologic discontinuation
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as it was assumed that patients could not receive a second-line biologic therapy. Patients in the
conventional care state were modelled to remain in this state until death. Finally, from any health
state, patients also had a risk of dying (moving to the absorbing “Death” state).
The model additionally incorporated potential for adverse events. Patients continuing on biologic
therapy were associated with a probability of experiencing a major adverse event (ie. serious
infection), which was applied directly to the “Maintenance treatment” health state.
Second-line biologic – exploratory analyses
In addition to the base case analysis, exploratory analyses were conducted in which it was
assumed that patients could receive a second-line biologic therapy. Analyses incorporating this
assumption were conducted separately for the biologic naïve and biologic experienced
populations, with introduction of this assumption resulting in different alterations to the analysis
depending on the population, as described below and depicted in Figure 1.
Exploratory analysis of the biologic naïve population
In the biologic naïve population, upon discontinuation of their first biologic, patients who initially
entered the model as biologic naïve could transition to receive a second-line biologic therapy.
These patients repeated the process of response assessment after 12 weeks for their secondline biologic therapy and subsequently transitioned to maintenance biologic treatment or
conventional care, as presented above in Figure 23B.
There are no guidelines or recommendations on specific sequencing of biologic therapies.
Therefore, second-line biologic therapy was modelled using a “basket” approach. In this
approach, biologic naïve patients moved to a “basket” therapy consisting of a mix of conventional
care and all relevant biologic treatments with the exception of that used as the first-line biologic,
upon discontinuation of their first biologic treatment,. The contribution of conventional care to this
basket therapy was 25%, based on expert clinical feedback that up to 25% of patients would
transition to conventional care rather than receive a second-line biologic. The contribution to the
basket therapy of the biologics was unweighted. Third-line biologics were not modelled
The model applied an assumption that efficacy of biologic therapy is reduced when used in the
second-line setting, and hence applied a relative efficacy reduction to the biologics in the basket
therapy (see Section 5.3).
Exploratory analysis of the biologic experienced population
Due to the lack of RCT data on efficacy of biologic comparators when used in a biologic
experienced group, the base case analysis for this population compared versus conventional
care only. In an exploratory analysis, comparison versus the TNFα inhibitor therapies was
incorporated. Given the lack of data to inform this analysis, a reduction in efficacy was applied to
the biologic naïve base case NMA, representing a decline in efficacy between first and second
line treatments. A constant efficacy reduction was applied across all biologics, according to the
reduction observed in the MEASURE 1 and MEASURE 2 studies between the pre-specified
TNFα inhibitor-naïve and TNFα inhibitor-IR subgroups.

5.2.2.1. Justification of chosen structure in line with clinical pathway of care
The economic model aimed to reflect the clinical pathway of care with biologic treatment for
patients with active AS for whom conventional therapy, or prior biologic therapy, has been
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inadequately effective or not tolerated. This pathway of care consists of treatment with biologic
therapy for an induction period followed by assessment of response in order to decide whether
biologic treatment should be continued. Clinical guidelines specify a timepoint for assessment of
response of between 6 – 12 weeks, and note that treatment should not be stopped for
ineffectiveness within 12 weeks.39 The model structure reflected this feature of biologic treatment
in clinical practice by assessing response to treatment at the end of a 12 week induction period.
In terms of the outcome measure for assessment of response, the BSR guidelines on prescribing
TNFα inhibitors in adults with AS note that response to treatment should be defined as
achievement of a BASDAI 50 response or a fall in BASDAI of ≥2 units in addition to a reduction
in the spinal pain VAS of ≥2 units.39 The MTA of biologic treatments in AS noted insufficient data
to consider the 2 point BASDAI change as part of the definition of response for the purposes of
economic modelling and in this MTA the Assessment Group therefore selected BASDAI 50
response at Week 12 for the definition of response in the model they developed (hereafter
referred to as the “York model”).19, 20 For consistency with this appraisal, the same approach was
taken for the base case analysis presented in this submission, with BASDAI 50 response at 12
weeks being used for the assessment of response. A scenario analysis was conducted exploring
a definition of response more closely aligned to that defined by the BSR guidelines; that is, a
reduction in BASDAI to 50% of the pre-treatment value or a fall of ≥2 units in BASDAI score (see
Section 5.8).39 The BSR guidelines also note an additional criterion for response of a reduction in
the spinal pain VAS (in the last week) by ≥2cm. However, feedback from two clinical experts has
provided a mixed picture of the extent to which the spinal pain VAS criterion is used in clinical
practice to determine response and, importantly, the VAS score results from the secukinumab
studies were subject to considerable missing data that would have resulted in greater uncertainty
about the impact of incorporating this response criterion. Therefore, the VAS element of the
response definition was not employed in this scenario analysis.
The approach to modelling of sequential treatment in the exploratory analysis aimed to take
account of the uncertainty around sequencing of biologic therapies in clinical practice. There are
no formal guidelines on the order in which biologics should be used sequentially in the treatment
of AS and, as noted in the NICE guidance from the recent MTA of TNFα inhibitor therapies in AS,
there is an absence of robust RCT data supporting sequential treatment.19 Nonetheless, as part
of this appraisal the Committee noted that “sequential treatment with TNFα inhibitor is likely to be
beneficial”.19 In addition, clinicians have previously expressed a need to be able to switch
patients between TNFα inhibitors. However, there are considerable limitations in the data
available to model sequencing. Therefore, incorporation of treatment sequencing as was
performed here was an exploratory analysis to attempt to reflect the desire to consider
sequencing in the recent MTA.

5.2.2.2. How the model structure and its health states capture the condition
The model structure was based on assessment of disease activity by BASDAI 50 response at 12
weeks, thereby reflecting clinical decision-making being driven by response to biologic therapy in
terms of disease activity, as outlined above.
The model tracked disease progression via short-term changes in BASDAI and BASFI and longterm changes in BASFI score. Progression of disease in terms of these two measures impacted
on utility estimates within the model as described in Section 5.4.5. By adopting this structure, the
model captured the nature of the condition as one in which progressive increases in disease
activity (BASDAI) and declining physical function (BASFI) impact on patient quality of life.208
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In the MTA of biologic therapies in AS, the Assessment Group raised concerns over whether
BASDAI and BASFI scores provide the most appropriate conceptual basis for modelling the
underlying biological and clinical process of the disease and we acknowledge these limitations.20
However, as was also noted by the Assessment Group, these outcomes currently provide the
only way to link disease modelling to costs and QALYs – in view of the lack of any alternative
mapping functions to costs and/or utilities our model took the same approach as previous models
in AS, including the York model, in using BASDAI and BASFI scores to model the disease.
The model structure allowed for events of tuberculosis reactivation and other serious infections to
be captured. A Cochrane Collaboration review of TNFα inhibitors in the treatment of AS
previously noted that “regulatory agencies have published warnings about rare adverse events of
serious infections, including tuberculosis, malignancies and lymphomas”, but concluded that
based on moderate quality evidence the effect of TNFα inhibitors on serious adverse events is
uncertain, with absolute numbers of such events found to be low.209 While there is some
evidence for an increase in serious infections and tuberculosis associated with the use of TNFα
inhibitors, a recent meta-analysis of the association of malignancy with TNFα inhibitors
concluded that it was possible to “neither refute nor verify that individual TNFα inhibitor therapies
affect the short-term clinical emergence of cancer.”210 The York model in AS did not include
malignancies and lymphomas as serious adverse events. As noted in Section 4.12.3, the
frequency of malignancy with secukinumab was low and not found to be different to placebo in
the secukinumab trials. Therefore, it was considered appropriate for this model to reflect the York
model in AS in considering adverse events of tuberculosis and other serious infections only.
Finally, the model structure considered a lifetime time horizon (58 years), with all patients
assumed dead by age 101). AS is a chronic, progressive and lifelong condition for which there is
no cure and for which therapy is aimed at delaying the progression of disease and alleviating
symptoms. As such, it is appropriate to model the disease over a lifetime time horizon, as has
been done in previous economic models for AS.

5.2.2.3. Features of the de novo analysis
The key features of the de novo analysis and their justification are presented in Table 67.
Table 67. Features of the de novo analysis

Factor

Chosen values

Justification

Time horizon

Lifetime (58 years)

Lifetime time horizon is consistent with
previous models in AS, including the recent
19
MTA of biologic therapies. AS is a chronic,
progressive life-long condition for which
there is no cure.
The mean age of patients entering the
model was 43.26; a 58-year time horizon
therefore provided a time horizon up to age
101. This is appropriate to represent a
lifetime time horizon – only 0.02% of the
21
overall UK population are centenarians.

Were health effects
measured in QALYs; if
not, what was used?

Health effects were
measured in QALYs

NICE reference case

Discount of 3.5% for
utilities and costs

Costs and utilities
were both
discounted at 3.5%

NICE reference case
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Perspective (NHS/PSS)

The model adopted
the perspective of
the NHS/PSS.

NICE reference case

Cycle length

3 months

A 3 month cycle length appropriately
captured the frequency of occurrence of
events within the model and was aligned
with current guidelines from the BSR that
response to biologics should be reviewed 3
39
monthly.

Half-cycle correction

Yes

NA

Abbreviations: PSS, personal social services; QALYs, quality-adjusted life years.
Source: as indicated.

5.2.3. Intervention technology and comparators
The intervention considered in the model was secukinumab 150 mg, representing the licensed
dose of secukinumab that is the subject of this appraisal.
As noted in Section 5.2.1, the licensed TNFα inhibitors were considered to be the relevant
comparators to secukinumab in the biologic naïve population, in line with the final scope for this
appraisal. There are currently five TNFα inhibitors that are licensed for the treatment of AS, all
five of which were included in the recent NICE MTA in AS:19


Adalimumab



Etanercept



Golimumab



Infliximab



Certolizumab pegol

Therefore, all five of these TNFα inhibitors were modelled as comparators in the biologic naïve
population and, as discussed in Section 5.2.2, upon initial entry into the model the biologic naive
patients received either secukinumab or one of the relevant biologic comparators.
For etanercept, certolizumab pegol and golimumab, multiple licensed doses are available. The
NMA presented in Section 4.10 found no statistically significant differences between
secukinumab and any of the different licensed doses for golimumab and certolizumab pegol.
Given that the administration schedules result in no cost differences between the two
certolizumab pegol doses, and the PAS available for golimumab 100 mg renders it the same
price as golimumab 50 mg, it was not considered necessary to model all doses of these two
interventions; therefore, for simplicity, the efficacy inputs for these therapies were taken as those
for certolizumab pegol 200 mg every two weeks and golimumab 50 mg. In terms of etanercept,
whilst multiple doses are licensed in AS, the NMA only included the 50 mg weekly licensed dose
as no data for the 25 mg twice weekly dose was identified for inclusion. Therefore, for etanercept
the licensed 50 mg weekly dose is the only dose considered in the modelling.
For the biologic experienced population, the relevant comparator defined in the NICE scope for
this appraisal is established clinical management without secukinumab. There are no formal
guidelines on sequencing of biologics (i.e. administering a second biologic following
discontinuation of an initial biologic therapy), and there is a lack of robust clinical data to support
use of the TNFα inhibitors in this setting, as acknowledged by the Assessment Group as part of

Company evidence submission template for Secukinumab Page 186 of 266

the NICE MTA in AS.19, 20 This is supported by the systematic literature review presented in
Section 4.1, which found no data on the use of comparator biologics in a biologic experienced
population. Therefore, no robust comparison to TNFα inhibitors in this population was possible
and conventional care was considered to be the base case comparator. Efficacy inputs for this
comparison were informed by the pre-specified TNF-IR subgroup from the MEASURE 2 and
MEASURE 1 trials. In these studies, concomitant medications such as NSAIDs and
corticosteroids, as well as physical therapy, were permitted (see Table 10). The placebo arm of
these trials (up to the week 16 and week 24 timepoints, respectively, at which placebo patients
were re-randomised to secukinumab), is therefore reflective of conventional care in UK clinical
practice .39
Key details from the SmPC of each included biologic are summarised in Table 68.
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Table 68. Summary of marketing authorisations of included biologics

Secukinumab5

Adalimumab11

Etanercept10

Golimumab9

Infliximab12

Certolizumab
pegol13

Indication of
marketing
authorisation

Patients with active
ankylosing spondylitis in
adult patients who have
responded inadequately to
conventional therapy.

Patients with
severe, active
ankylosing
spondylitis who
have had an
inadequate
response to
conventional
therapy.

Patients with
severe, active
ankylosing
spondylitis who
have had an
inadequate
response to
conventional
therapy.

Patients with severe,
active ankylosing
spondylitis in adults
who have responded
inadequately to
conventional therapy.

Patients with severe,
active ankylosing
spondylitis, in adult
patients who have
responded
inadequately to
conventional
therapy.

Patients with severe
active ankylosing
spondylitis who have
had an inadequate
response to, or are
intolerant to NSAIDs.

Posology

150 mg by s.c. injection
with initial dosing at
Weeks 0, 1, 2 and 3,
followed by monthly
maintenance dosing
starting at Week 4.

40 mg
adalimumab
administered
every other week
as a single dose
via s.c. injection.

25 mg twice
weekly or 50
mg once
weekly via s.c.
injection

50 mg given once a
month via s.c. injection,
on the same date each
month. For patients
with a body weight
>100 kg whose disease
does not respond
adequately after 4
doses (50 mg each),
increasing the dosage
to 100 mg once a
month may be
considered.

5 mg/kg given as an
i.v. infusion followed
by additional 5
mg/kg infusion doses
at 2 and 6 weeks
after the first
infusion, then every
6 to 8 weeks.

Loading dose: 400
mg (as 2 s.c.
injections of 200 mg
each) at weeks 0, 2
and 4.

Continued therapy past
12 to 14 weeks should
be reconsidered in
patients who show no
evidence of therapeutic
benefit within this time
period.

No additional
treatment with
infliximab should be
given if the patient
does not respond by
6 weeks.

Continued therapy
should be carefully
reconsidered in
patients who show
no evidence of
therapeutic benefit
within the first 12
weeks of treatment.

Continuation
rule

Consideration should be
given to discontinuing
treatment in patients who
have shown no response
by 16 weeks of treatment.
Some patients with an
initial partial response may
subsequently improve with
continued treatment
beyond 16 weeks

Continued therapy
past 12 weeks
should be
carefully
reconsidered in a
patient not
responding within
this time period

Continued
therapy past
12 weeks
should be
carefully
reconsidered in
a patient not
responding
within this time
period

Abbreviations: s.c., subcutaneous.
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Maintenance dose:
200 mg every 2
weeks or 400 mg
every 4 weeks.

All biologics were considered within the model according to their dosing schedules as described
in Table 68. Although the SmPCs of individual biologics propose continuation rules as described
in Table 68, there is no clear description of the criteria for response assessment in applying
these. The BSR guidelines state that “assessments of response should be carried out between 6
and 12 weeks after initiation of treatment….Treatment should not be stopped because of
ineffectiveness within 12 weeks” and therefore support a continuation rule across the TNFα
inhibitor therapies of 12 weeks.39 Consistent with this, the timepoint for assessment ultimately
adopted by the Assessment Group in their model for the MTA of biologic treatments in AS was
12 weeks.19, 20 Therefore, for consistency with the BSR guidelines and this NICE appraisal, a 12
week timepoint for response assessment within the model was considered appropriate.
In addition to the continuation rule around assessment of response, the BSR guidelines for
prescribing of TNFα inhibitor therapies suggests that biologic therapy should be withdrawn upon
development of severe adverse events or evidence of inefficacy.39 Within the model, this is
captured by discontinuation of biologic therapy, which could be for any reason including adverse
events or loss of efficacy. No discontinuation rate is applied to the “Start treatment” state –
patients experiencing an adverse event prior to response assessment are categorised as nonresponders.

5.3. Clinical parameters and variables
As discussed in Section 5.2.1, two populations were ultimately considered in the model: the
biologic naïve population and the biologic experienced population.
Clinical parameters for the biologic naïve population were based on the TNFα inhibitor naïve
population of the pooled MEASURE 2 and MEASURE 1 trials (for patient characteristics)
alongside the base case biologic naïve NMA (for relatively effectiveness estimates). Where NMA
endpoints were unavailable for a given TNFα inhibitor comparator, the average of the available
endpoints from the NMA for the other TNFα inhibitors was used. This assumption was
considered appropriate given that the Assessment Group for the MTA of TNFα inhibitors in AS
adopted a preferred assumption of similarity between the TNFα inhibitors.20
Clinical parameters for the biologic experienced population were based on the TNFα inhibitor–IR
population of the pooled MEASURE 2 and MEASURE 1 trials in the base case comparison
versus conventional care only. In the exploratory analyses versus other biologics in the biologic
experienced population, a reduction in efficacy was applied to the biologic naïve base case NMA.
This reduction was based on the observed reduction with secukinumab and is constant across all
biologics.

5.3.1. Starting patient characteristics
The base case inputs for the model in terms of patient age, gender distribution and weight are
detailed in Table 69, alongside a discussion of their appropriateness for reflecting the patient
population considered in the decision problem.
Table 69. Patient characteristics in the model

Model
parameter
Mean age,
years

Value
42.37

Source and appropriateness for modelling UK active
AS population
Mean age of population pooled across MEASURE 2 and
MEASURE 1 trials, which recruited patients directly matching
the decision problem and consistent with the anticipated AS
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population in clinical practice.

Percentage
male/female

69.5%

Pooled distribution across population in MEASURE 2 and
MEASURE 1 trials.

Mean (SD)
weight, kg

78.20 (16.88)

Mean weight of population pooled across MEASURE 2 and
MEASURE 1 trials.

5.3.2. Response assessment at 12 weeks (BASDAI 50)
As described in Section 5.2.2, response to biologic treatment and conventional care was
assessed by BASDAI 50 response at a 12 week (3 months) timepoint. For the modelled biologic
naïve population, BASDAI 50 response rates for each treatment were determined directly from
the predicted absolute estimates of BASDAI 50 response for each biologic or for placebo
(representing conventional care) from the base case NMA analysis in the TNFα inhibitor naive
population (xxxxxxx). As noted in Section 4.10.4 and Section 4.10.5, it should be borne in mind
that whilst the secukinumab inputs to the NMA for dichotomous endpoints were based on NRI
data, input data for these endpoints for some other comparators were based on less
conservative LOCF or observed dataset analyses. This might be expected to bias against
secukinumab in in some comparisons on the BASDAI 50 outcome.
For the modelled biologic experienced population the base case comparator was conventional
care only and the comparison was based on the pooled results of the MEASURE 1 and
MEASURE 2 studies.
The base case BASDAI 50 inputs are presented in Table 70.
Table 70. BASDAI 50 response applied in the model base case

Therapy

BASDAI 50 response for the
modelled biologic naïve
population

BASDAI 50 response for the
modelled biologic
experienced population

Secukinumab 150 mg

xxxxx

xxxxx

Adalimumab

xxxxx

Etanercept

xxxxx

Golimumab

xxxxx

Infliximab

xxxxx

Certolizumab pegol

xxxxx

CC

xxxxx

xxxx

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care.

In the exploratory analysis in the biologic naïve population when sequential biologic treatment
was modelled using the basket therapy, the percentage of BASDAI 50 responders was based on
the average of the biologics in the basket, which excluded the biologic that was used first-line. A
relative efficacy reduction of 45.1%, based on the reduction in response observed with
secukinumab in naïve vs experienced patients, was applied to this to account for the fact that
fewer patients respond to a second-line biologic. In the exploratory analyses in which biologic
comparators are included for the biologic experienced population, this same 45.1% constant
proportional reduction in response from the base case biologic naïve NMA was assumed, in light
of a lack of data to conduct an NMA in the biologic experienced population.
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5.3.3. Changes in BASDAI and BASFI over time
The model considered changes in BASDAI and BASFI scores over time and used absolute
BASDAI and BASFI scores to determine utilities and costs in order to allow disease progression
to be reflected in these outputs. As BASDAI 50 response at Week 12 in the model determined
continuation or not on biologic therapy, it was therefore important to ensure that the estimates of
absolute BASDAI and BASFI were conditional on BASDAI 50 response or non-response. This
therefore required baseline BASDAI and baseline BASFI scores, in addition to the treatmentspecific change from baseline estimates, to be conditional on BASDAI 50 response or nonresponse.
The baseline BASDAI and BASFI represented the average BASDAI and BASFI of the model
cohorts at the start of treatment. These data were taken as the average of secukinumab 150 mg
and placebo from the pooled MEASURE 2 and MEASURE 1 trials, for the respective
populations, and are shown in Table 71.
Table 71. Baseline BASDAI and BASFI for the biologic naïve and biologic experienced
populations

Input

Biologic-naïve

Biologic experienced

Overall baseline BASDAI

6.51

6.52

Overall baseline BASFI

5.90

5.89

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional
Index.

The treatment-specific (biologic or conventional care) baseline BASDAI and BASFI were then
modelled as conditional on BASDAI response. The baseline responder and non-responder
BASDAI and BASFI values were set to the values for secukinumab 150 mg from the pooled
MEASURE 2 and MEASURE 1 trials for secukinumab and all biologic comparators. For
conventional care, the values were set to the values for placebo from the pooled MEASURE 2
and MEASURE 1 trials.
Table 72. Treatment-specific baseline BASDAI and BASFI conditional on BASDAI 50 response

Biologic naive
Input

Biologic experienced

Biologics

CC

Biologics

CC

Responders

6.42

6.12

6.59

6.24

Non-responders

6.39

6.73

6.48

6.61

Responders

5.44

4.75

5.39

5.49

Non-responders

6.07

6.22

6.04

5.85

Baseline BASDAI

Baseline BASFI

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional
Index; CC, conventional care.

In the exploratory analysis incorporating sequential biologic use, the BASDAI responder and nonresponder baseline scores applied to second-line treatment were as per the first-line baseline
scores shown in Table 72. For the BASFI baseline scores, the BASFI at the median cycle of
discontinuation of first-line treatment was calculated. The difference between this and the initial
overall baseline score of the population at model entry (the scores in Table 71) was added onto
the baseline BASFI scores at initiation of second-line treatment. This is to reflect the fact that
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patients will have experienced a long-term progression in BASFI score since they first entered
the model, regardless of whether they were on treatment or not (see Section 5.3.3.2).

5.3.3.1. Short-term changes in BASDAI and BASFI
Over the short term (up to 3 months), patients were assumed to experience improvements in
BASDAI and BASFI scores dependent upon their treatment. Changes in BASDAI and BASFI
were considered to be conditional on BASDAI 50 response. In order to calculate change from
baseline at 3 months conditional on response, 12 week data from the MEASURE 2 and
MEASURE 1 trials of secukinumab and published conditional data for adalimumab and
golimumab from the York model assessment report were used to compute the proportional
change from baseline for BASDAI 50 responders compared to non-responders for secukinumab,
adalimumab and golimumab, respectively.20 For the other comparator biologics, the average
proportional change from baseline from across these sources (MEASURE 2, MEASURE 1, York
model adalimumab data and York model golimumab data) was used, in the absence of any
conditional
data
for
these
comparators.
Two
clinical
experts
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx were consulted regarding the assumption that
conditional data for comparators could be estimated in this manner, both of whom agreed that
this was a reasonable assumption.85, 211 Absolute change from baseline in BASDAI and BASFI at
12 weeks for all patients (responders and non-responders) from the biologic naïve NMA
presented in Section 4.10 (xxxxxxx and xxxxxxx), in addition to the proportion of BASDAI 50
responders and non-responders from this NMA (xxxxxxx), could then be used to estimate
conditional change from baseline for comparators where this data was not available. For the
modelled biologic experienced population, secukinumab 150mg and placebo arm data from the
MEASURE 1 and MEASURE 2 trials was used. Changes in BASDAI and BASFI at 3 months are
presented in Table 73 (BASDAI) and Table 74 (BASFI).
Given the lack of conditional data for comparators other than adalimumab and golimumab, a
scenario analysis was explored in which it was assumed that BASDAI 50 responders and nonresponders were associated with the same change from baseline in BASDAI and BASFI.
Table 73. Change from baseline in BASDAI at 3 months

SEC

CZP

ETN

ADA

INF

GOL

CC

-

Biologic naive population
BASDAI 50
responders

-3.31

-3.78

-2.35

-3.18

-6.06

-3.51

BASDAI 50 nonresponders

-0.78

-0.87

-0.54

-0.56

-1.39

-0.90

Biologic experienced population
BASDAI 50
responders

-4.98

-

-

-

-

-

-3.81

BASDAI 50 nonresponders

-0.94

-

-

-

-

-

-0.36

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care; CZP,
certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; SEC, secukinumab.
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Table 74. Change from baseline in BASFI at 3 months

SEC

CZP

ETN

ADA

INF

GOL

CC

Biologic naive population
BASDAI 50
responders

-2.93

-3.00

-2.27

-2.87

-3.99

-2.99

-1.70

BASDAI 50 nonresponders

-0.91

-0.74

-0.56

-0.71

-0.98

-0.52

-0.42

Biologic experienced population
BASDAI 50
responders

-3.79

-

-

-

-

-

-2.73

BASDAI 50 nonresponders

-0.73

-

-

-

-

-

0.06

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; SEC, secukinumab.

For the second-line biologic changes from baseline, the average of the BASDAI or BASFI
changes for all biologics in the basket therapy, which excluded the biologic used at first-line, was
calculated. A relative efficacy reduction of 41.9% (BASDAI) and 50.4% (BASFI) was applied to
this to account for the fact that patients respond less well to a second-line biologic.
The initial mean change from baseline in BASDAI and BASFI was assumed to remain constant
for the entire duration of treatment with the given therapy – in other words, this treatment benefit
was maintained whilst on treatment. In addition to the modelled initial improvement in BASDAI
and BASFI, the model incorporated long-term changes in BASFI as described in the “Long-term
changes in BASFI” section below.

5.3.3.2. Long-term changes in BASFI
In addition to the modelled short-term treatment benefit in BASDAI and BASFI scores over the
initial 3 months described above, patients in the model who continued to respond to treatment
were assumed to benefit from a slower rate of BASFI progression over the longer term. Longterm changes in BASFI were estimated based on the approach taken in the York model and
described below.20
For longer term BASFI progression, the York model in AS assumed that the natural history of
BASFI progression is a function of separate processes which are independently related to
disease severity/activity (BASDAI) and to the extent and subsequent progression of radiographic
disease (modified Stoke Ankylosing Spondylitis Spinal Score; mSASSS).20 The rationale for this
was that the association between BASDAI and BASFI was already accounted for in the separate
mean change from baseline scores applied to both BASDAI and BASFI for responders vs. nonresponders/conventional care patients (i.e. the short-term changes described in Section 5.3.3.1).
The differences in BASDAI from baseline were assumed to remain constant over the longer-term
horizon, for as long as patients continued on their initial treatment. Therefore, any additional
changes which might affect BASFI needed to be modelled as more explicitly related to a
separate clinical process. The York model therefore accounted for these additional effects on
BASFI by modelling longer-term changes in BASFI as a function of mSASSS scores and this
approach is taken within the model presented in this submission.
Using this approach, the annual rate of BASFI change is calculated as:
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Consistent with the York model, the independent effect of a 1 unit change in mSASSS on BASFI
scores was taken to be modelled by the multivariate relationship reported in Landewe et al. 2009
(mean: 0.057; SE: 0.0049).212 The annual rate of mSASSS change was taken as 1.440, based
on the annual rate of change in a subgroup of patients with baseline mSASSS ≥10 in the Ramiro
et al. 2013 study (this subgroup of the Ramiro et al. 2013 study was considered to more
accurately reflect the population likely to be eligible to receive biologic therapy than the full study
population).212, 213
The above calculation estimated the annual rate of BASFI change independent of any impact of
biologic treatment in slowing the rate of radiographic progression. The model then assumed that
biologic therapies were associated with a relative rate of mSASSS change (i.e. a treatment effect
on BASFI change) of 0.42, taken from Haroon et al. 2013 and consistent with the York model in
AS.20, 214 This was assumed to be the same across all biologic therapies, as the York model
applied this relative rate across all TNFα inhibitors. However, this may be a conservative
assumption as secukinumab has demonstrated efficacy upon radiographic outcomes (Section
4.8.3) that may be better than that of TNFα inhibitors. In the MEASURE 1 study, mean ± SD
change in mSASSS from baseline to Week 104 was 0.30 ± 1.93 for patients who received the
150 mg maintenance dose of secukinumab; in contrast, in the recent MTA in AS, the
Assessment Group collated estimates of 2 year mSASSS change from baseline across TNFα
inhibitors that ranged between 0.8 and 1.0.20 In addition, clinical feedback has suggested that
greater treatment effect on radiographic outcomes is a potential differentiating feature of
secukinumab and comparator biologics. A scenario analysis is therefore considered in which
radiographic progression is lower with secukinumab than with the biologic comparators (0.15
rather than 0.42). This figure was calculated using a the overall background progression rate of
0.98 units/year from the Ramiro et al. 2013 study and the MEASURE 1 week 104 mSASSS
progression figure of 0.3 [see Section 4.7.2.4].213
The effect of biologic treatment on BASFI change was modelled to occur from the outset of
treatment in the base case analysis. This is line with the NICE Committee’s stated preference for
a linear BASFI progression in the recent MTA of biologic therapies in AS; although the
Assessment Group’s York model had assumed that the effect of biologic treatment on BASFI
change did not begin until 4 years after treatment initiation, clinical expert feedback to the
Committee did not agree with this assumption.19, 20 A scenario analysis was conducted to explore
the impact of considering treatment effect on BASFI beginning four years after treatment
initiation, in line with the York model.20
A summary of the parameters used to model long-term changes in BASFI is provided in Table
75.
Table 75. Summary of parameters used to estimate long-term changes in BASFI

Parameter

Value
213

Annual rate of mSASSS change

1.440

BASFI change associated with a 1 unit change in mSASSS

0.057

Effect of biologic treatment on radiographic progression (relative rate)

0.42

Timepoint from which effect of biologic treatment introduced

212

214

Treatment initiation

Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; mSASSS, modified Stoke Ankylosing Spondylitis Spine
Score.
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5.3.3.3. Rebound in BASFI
As noted above, the initial mean changes in BASDAI and BASFI were assumed to be maintained
whilst patients remained on biologic treatment, and patients who remained on biologic treatment
also experienced a slowed rate of BASFI progression. However, upon discontinuation, changes
in BASFI and BASDAI resulting from biologic treatment were not assumed to be maintained.
BASDAI score was assumed to revert to baseline on discontinuation. For BASFI, two alternative
ways of modelling the change in BASFI upon discontinuation of biologics (i.e. two “rebound
effects”) were considered. These two alternatives were consistent with the scenarios applied in
the York model:19, 20
1. “Rebound to baseline” scenario: Upon discontinuation of biologic therapy, BASFI deteriorates
by the amount equal to the improvement achieved during response to biologic therapy. This
represented a more optimistic scenario from the perspective of biologic therapies.
2. “Rebound to natural history” scenario: BASFI deteriorates to the level and subsequent
trajectory that would have been had there not initially been a response to therapy for patients
who discontinue biologic therapy. This represented a more pessimistic scenario from the
perspective of biologic therapies.
In the base case, the “Rebound to baseline” scenario was selected; the “Rebound to natural
history” scenario was modelled as a scenario analysis. This choice was made to reflect the
judgement of the NICE Committee in the MTA of biologic therapies in AS that the “Rebound to
baseline” assumption is more plausible based on clinical expert feedback.19

5.3.4. Withdrawal of biologic therapy
The pattern of long-term adherence to biologic therapy was represented in the model by the
application of 3-month (i.e. per cycle) probabilities of withdrawal from biologic therapy.
Withdrawal probabilities were modelled as treatment-specific and were derived from annual
withdrawal risks associated with each biologic for year 1 and years 2+ separately. Where
information on treatment rates in subsequent years was unavailable, withdrawal rate was
assumed constant to the initial year (year 1). The annual withdrawal risks are detailed in Table
76.
Table 76. Annual withdrawal probabilities applied in base case

SEC

CZP

ETN

ADA

INF

GOL

Year 1

15.2%

12.6%

25.1%

13.0%

2.1%

13.7%

Years 2+

6.0%

11.0%

25.1%

9.3%

15.7%

6.6%

Source

MEASURE
2 Clinical
Study
15,
Reports
25
,
MEASURE
1 Clinical
Study
16, 24
Reports

Sieper et al.
146
2015

Sieper et al.
98
2012

van der
Heijde et al.
92
2005 ,
Braun et al.
95
2008

Deodhar et
112
al. 2015

Base case

Dougados
et al.
163
2012 ,
NavarroSarabia et
131
al. 2011

Abbreviations: ADA, adalimumab; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; SEC,
secukinumab.
Source: as indicated.
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In addition, a scenario analysis was conducted in which a constant annual withdrawal rate of
11.0% was assumed across all biologics, based on this rate being applied in the York model.19

5.3.5. Mortality
The model considered AS-related mortality by applying a relative risk of death to general
population mortality rates. The relative risks applied were gender-specific and are detailed in
Table 77.
Table 77. AS-related relative risks of death applied in the economic model

Input

Relative Risk

Source

Male

1.63

Bakland et al. (2011)

83

Female

1.38

Bakland et al. (2011)

83

Source: as indicated.

The general population mortality rates were determined by a Gompertz curve fitted to general
population life tables from the Office for National Statistics 2014 dataset, in order to reflect
general mortality rates of the UK population. The Gompertz distribution has been shown to fit allcause mortality well and is linear in ln(h(t)) vs. time (age).215, 216 Linear regression was used to fit
survival curves for the UK general population. The survival functions for the general population
life tables (male and female), the fitted Gompertz functions (male and female) and the resultant
AS mortality functions (males, females and weighted average) are presented in Appendix R.

5.3.6. Adverse events
The only adverse events considered in the model were serious infections, categorised as TB
reactivation and other serious infections. This is based on the results of a Cochrane
Collaboration systematic literature review, which found that these were the only specific adverse
events that were statistically significantly raised amongst patients treated with biologics
compared to control.217 The distribution of serious infection was assumed to be 5% tuberculosis
and 95% other serious infection based on the reported rates in Singh et al. 2011.217 The
probability of these events was modelled as treatment-specific. AE risks included in the model
were absolute rather than excess risks, although the model conservatively assumed adverse
event risk to be zero for conventional care. Per-cycle probabilities of adverse events are
presented in Table 78, calculated from the probabilities of adverse events provided in the noted
sources.
Table 78. Adverse event risks

Drug

Serious
Infection

Source
15

Secukinumab

0.16%

Certolizumab pegol

0.67%

MEASURE 2 Clinical Study Report , MEASURE 1
16
Clinical Study Report
Sieper et al. 2015
Dougados et al. 2012
131
2011

146

163

, Navarro-Sarabia et al.

Etanercept

0.00%

Adalimumab

0.35%

Sieper et al. 2012

Infliximab

0.52%

Braun et al. 2008

Golimumab

0.32%

Deodhar et al. 2015

Conventional care

0.00%

98

95
112

-

Source: as indicated.
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5.3.7. Validation of clinical parameters
A number of the clinical parameters informing the model are based on those used in the York
model developed by the Assessment Group as part of the MTA of biologic treatments in AS.19, 20
These inputs were considered appropriate by this independent academic group and have been
appraised by a NICE committee, and are therefore considered to be highly applicable to this STA
of secukinumab compared to other biologic therapies in the treatment of AS.
In addition, NMA results were reviewed by two clinical experts experienced in the treatment of
AS,xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx, who confirmed that the results were reflective of
their clinical experiences.85, 211

5.4. Measurement and valuation of health effects
5.4.1. Health-related quality-of-life data from clinical trials
The MEASURE 2 and MEASURE 1 trials of secukinumab in AS collected ASQoL and FACITFATIGUE quality of life outcomes, as well as the EQ-5D-3L health utilities instrument.
The NICE reference case states that the EQ-5D reported directly by patients/carers is the
preferred measure of health-related quality of life in adults and that valuation of health-related
quality of life should reflect the preferences of a representative sample of the UK population.
Therefore, the EQ-5D-3L outcome, which was reported by patients in the MEASURE 2 and
MEASURE 1 trial and can be converted to utilities using the UK value set based on the time
trade-off technique, is the most relevant of the outcomes collected in these trials with regards to
the NICE reference case.
Results across EQ-5D domain scores from the MEASURE 2 and MEASURE 1 trials are
summarised in Appendix F and Appendix G, respectively.

5.4.2. Mapping
Given that the MEASURE 1 and 2 trials collected the EQ-5D health utility instrument, no mapping
of other health-related quality of life measures was considered necessary in order to derive utility
values from this trial to inform the model.

5.4.3. Health-related quality-of-life studies
As part of the SLR described in Section 5.1, studies reporting utility data associated with AS
were identified and reviewed. The original systematic review had included studies reporting
quality of life data by measures such as SF-36, but given that there were sufficient utility studies
identified, quality of life studies were excluded from the final systematic review.
A total of 45 publications reporting utility data were identified. Of these, 43 used EQ-5D, in line
with the NICE reference case. Details of studies identified in the SLR that report utility data and
are relevant to this submission are presented in Appendix N. Utility data ultimately informing the
submission is presented in Section 5.4.5.4.
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5.4.4. Adverse events
As previously described, the modelled adverse events were serious infections (either TB
reactivation or other serious infection). In the base case analysis, adverse events were assumed
to be associated with no disutility consistent with the approach taken in the York model in AS.20
This is also supported by a lack of identified disutility data from the literature (see Appendix N). In
addition, a further targeted literature search for adverse event disutilities across two indications
(AS and PsA) found no studies reporting utilities or disutilities for any specific adverse events
(details of search available on request but not presented in this submission).

5.4.5. Health-related quality-of-life data used in cost-effectiveness analysis
5.4.5.1. Patient experience in terms of health-related quality of life
Within the cost-effectiveness analysis, utility was modelled as dependent upon absolute BASDAI
and BASFI scores, gender and age via a regression model.
BASDAI is a measure of disease activity that incorporates aspects of AS that are important to
patients, including fatigue, pain, swelling, discomfort and stiffness.218 BASFI is a measure of
physical function, which is important to reflect in patient quality of life given that one of the most
important complaints of patients with AS is that of disability.219, 220 As AS progresses, patients
find it increasingly difficult to perform physical tasks ranging from physically demanding exercises
such as sport to simple tasks such as getting dressed or raising themselves from a chair, and the
BASFI outcome measure reflects this patient experience.
These features of the disease captured by the BASDAI and BASFI measures have considerable
negative impact on patient quality of life. The negative impact on HRQoL relates to both physical
domains in terms of patient mobility and pain/discomfort as well as social domains, such as the
ability of patients to carry out their everyday leisure and work activities. The impact of the
condition on this ability to carry out normal activities is highlighted by the results of the Work
Productivity and Activity Impairment Questionnaire (WPAI-GH) presented in Appendix F and
Appendix G. The linking of HRQoL to BASDAI and BASFI scores is consistent with the approach
of the York model in AS.20

5.4.5.2. Changes in HRQoL over time
Health-related quality of life is not constant over time in patients with AS. AS is a chronic,
progressive disease for which the natural history is one of decreasing physical function
associated with increasing discomfort and disability. The cost-effectiveness analysis reflects
these changes over time through the use of a utility regression model that is dependent upon
BASFI score, a parameter that is modelled to change over time as described in Section 5.3.
Therefore, baseline utility is dependent upon baseline BASDAI and BASFI scores and the utility
experienced by patients within the model then changes over the model horizon according to the
extent to which patients experience a decline in physical function.

5.4.5.3. Identified health effects excluded from the analysis
The presented economic analysis captured all health effects that were identified and considered
to have a meaningful impact on the assessment of health benefits with biologic therapies and
conventional care in the treatment of patients with active AS for whom conventional therapy, or
prior biologic therapy, has been inadequately effective or not tolerated.
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5.4.5.4. Summary of utility values chosen for cost-effectiveness analysis
The model used a mapping algorithm to link BASDAI and BASFI scores to a generic utility
measure, similarly to other previously presented models in AS.20 A number of algorithms have
been used previously, all of which consist of a regression model for utility against covariates of
BASDAI score, BASFI score, gender and age.
In the base case of this model, the algorithm developed was derived from MEASURE 2 and
MEASURE 1 data. The baseline mean, standard deviation, median, minimum, and maximum
were calculated for EQ-5D utility and BASDAI scores. Pearson correlation coefficients and P
values were presented for the association between EQ-5D utility and BASDAI scores. Similar
analyses were performed and presented for EQ-5D utility and BASFI scores. A linear mixed
model was then used to fit EQ-5D utility score as a response variable and BASDAI and BASFI
scores, age and sex as predictors. The effect of correlation within the data was explored using
subject as a random effect to account for the within-subject correlation between assessments.
The resultant linear algorithm based on the analysis of MEASURE 2 and MEASURE 1 data was
as follows:
Linear: Utility=0.9610 – 0.0442 * BASDAI – 0.0330 * BASFI – 0.0111 * Sex [1=male, 0=female] +
0.0005 * Age
This linear model derived from MEASURE 2 and MEASURE 1 trial data was used in the base
case analysis. Scenario analyses explored the use of two alternative linear models: 1) the linear
model reported in Wailoo et al. 2015;221 2) the linear model reported in McLeod et al. 2007, which
represents one of the models presented as part of the recent NICE MTA.20, 201 Both of these
alternative utility models were developed based on populations of UK AS patients and are
therefore relevant to the decision problem.
The parameter values for the linear algorithms in the base case and scenario analyses are
summarised in Table 79.
Table 79. Summary of utility values for cost-effectiveness analysis

Parameter: Mean (SE)

MEASURE 2 and
MEASURE 1 model
(base case)
Wailoo et al.
2015221* (scenario
analysis)

Intercept

BASDAI
coefficient

BASFI
coefficient

Male
coefficient

Age
coefficient

0.9610
(0.02503)

-0.0442
(0.00312)

-0.0330
(0.00316)

-0.0111
(0.01335)

-0.0005
(0.00049)

0.7220

(BASDAI/100) :
-0.4700

BASFI/100:
-0.2140

-

0.0030

-0.0279

0.0017

2

2

(BASFI/100) :
-0.2330

McLeod et al.
2007201 (scenario
analysis)

0.8772

-0.0384

-0.0323

*Note: the Wailoo et al. 2015221 model included age, (BASDAI/100)2, BASFI/100 and (BASFI/100)2 as explanatory variables.
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional
Index; SE, standard error.
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5.5. Cost and healthcare resource use identification, measurement
and valuation
5.5.1. Resource identification, measurement and valuation studies
As part of the SLR described in Section 5.1, studies reporting cost or resource utilisation
estimates associated with AS were identified and reviewed. A total of 89 studies containing
relevant cost or resource utilisation data were identified from the SLR. Ten studies reported cost
or resource use estimates from the UK. Details of these studies, and a list of non-UK studies
meeting the eligibility criteria of the systematic review, are provided in Appendix M.

5.5.2. Choice of NHS Reference Costs versus PbR tariffs
A number of unit costs included in the model were based on UK NHS Reference Costs 2014-15,
which were used in preference to payment-by-results tariffs.222, 223 The NHS HRG codes used in
the model are summarised in Table 80.
Table 80. HRG codes used in the economic analysis

Currency
code

Currency description

NHS Reference Costs 2014-15
Consultant-led, Non-Admitted Face to Face
WF01A
Attendance, Follow-up
Deliver subsequent elements of a chemotherapy
cycle
SB15Z

Unit cost

Use in model

£137.23

Specialist visit cost

£326.46

Unit cost of an i.v.
administration (i.e.
administration of
infliximab)

DZ14F

Pulmonary, Pleural or Other Tuberculosis, with
Interventions

£4,747.77

DZ14G

Pulmonary, Pleural or Other Tuberculosis,
without Interventions, with CC Score 7+

£3,266.09

DZ4H

Pulmonary, Pleural or Other Tuberculosis,
without Interventions, with CC Score 3-6

£2,252.13

DZ14J

Pulmonary, Pleural or Other Tuberculosis,
without Interventions, with CC Score 0-2

£1,581.18

WJ06J

Sepsis without Interventions, with CC Score 0-4

£1,533.32

DZ23N

Bronchopneumonia without Interventions, with
CC Score 0-5

£1,254.23

LA04M

Kidney or Urinary Tract Infections with
Interventions, with CC Score 0-2

£2,669.02

DZ22Q

Unspecified Acute Lower Respiratory Infection
without Interventions, with CC Score 0-4

£870.88

DZ65J

Chronic Obstructive Pulmonary Disease or
Bronchitis, without Interventions, with CC Score
0-4

£1,537.60

Contributes to
weighted average
cost of tuberculosis
adverse events

Contributes to
weighted average
cost of infection
adverse events
other than
tuberculosis

Abbreviations: CC, complications and comorbidity; i.v., intravenous.
Source: NHS Reference Costs 2014-15.222
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5.5.3. Validation of cost and resource use inputs
The unit cost inputs into the model were based on those used in the York model of AS, updated
where appropriate to the latest NHS reference costs and cost year.20, 222 These have been
previously considered appropriate for costing resource use in AS by the independent academic
group and NICE Committee who reviewed this appraisal.

5.5.4. Intervention and comparators’ costs and resource use
The unit costs and resource use associated with the acquisition and administration of the
intervention and comparator biologic therapies are provided in Table 81. The monitoring costs
associated with these therapies, in the form of laboratory tests and requirements for medical
visits, are provided in Table 82. Conventional care was not considered to be associated with any
drug acquisition or administration costs, based on the assumption that biologic treatments would
be used as add-on to conventional care. Please note that all cost-effectiveness results quoted in
this submission use the PAS price for secukinumab.
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Table 81. Unit costs and resource use associated with drug acquisition and administration

Items

Secukinumab
150 mg

Certolizumab
pegol 200 mg

Etanercept
50 mg QW

Adalimumab
40 mg

Infliximab
40 mg

Golimumab
50 mg

Reference

List price:
£1,218.78 per
pack of two 150
mg pre-filled
syringes/
®
SensoReady
pens

£357.50 per 200
mg pre-filled
syringe

£178.75 per
50 mg pre1
filled syringe

£352.14 per 40
mg pre-filled
syringe

Originator
infliximab:
®
Remicade :
£419.62 per 100 mg
vial

£762.97 per
pre-filled
2
syringe

BNF 2015

Unit cost

Acquisition cost

Administration cost (s.c.
therapies – first
administration only)
Administration (i.v.

PAS price:
xxxxxxx per
pack of two 150
mg pre-filled
syringes/
®
SensoReady
pens

The NICE MTA
in AS also
indicates that
there is an
agreed PAS with
the department
of health for
certolizumab
pegol, such that
the first 12
weeks of
treatment are
provided free.
This PAS is
taken into
account in the
costeffectiveness
19
analysis.

Average cost per
dose calculated as
£1,850.59 – see
“Infliximab cost
calculations”
Biosimilar
infliximab:
Remsima: £377.66
per 100 mg vial
Inflectra: £377.66
per 100 mg vial
Average cost per
dose calculated as
£1,665.54 – see
“Infliximab cost
calculations”

£43.00

£43.00

£43.00

£43.00

NA

NA

NA

NA

NA

£326.46
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Although the
100 mg prefilled syringe
of golimumab
has a higher
list price than
that of
golimumab
50 mg, a
PAS has
been agreed
with the
department
of health that
provides the
100 mg dose
of golimumab
at the same
price as the
50 mg
19
dose.

£43.00

3

NA

Assumed selfadministered
following 1 hour of
nurse training on
first administration,
224
PSSRU 2015
NHS Reference

therapy [infliximab] – per
administration)

Costs 2014-15
(health resource
group [HRG] code
222
SB15Z)

Frequency of resource use
No. of doses (month 13) – induction period

7.00

9.78

13.00

6.52

3.00

3.00

BNF 2015

No. of doses (month 4 6) – maintenance period

3.00

6.52

13.00

6.52

2.00

3.00

BNF 2015

No. of doses (threemonthly period from
month 7+) –
maintenance period

3.00

6.00

13.04

6.52

1.63

3.00

BNF 2015

1

Although a biosimilar for etanercept (Benepali®) has been approved at the time of submission, a price for this biosimilar with the NHS has not been agreed and this biosimilar is therefore not
available on the NHS in the UK. This biosimilar is therefore not modelled as part of this submission.
2
The list price for golimumab 100 mg is £1,525.94. However, as described in TA 233 of golimumab in AS, golimumab is made available on the NHS with a PAS that provides the 100 mg dose of
golimumab at the same cost as the 50 mg dose of golimumab. 38 Therefore, the cost of the 50 mg dose of golimumab is used to model golimumab 100 mg acquisition costs in the analysis.
3
An alternative cost of intravenous infliximab administration is available in the costing template for the adalimumab NICE submission in psoriasis and use of this alternative cost was explored as a
scenario analysis.225
Abbreviations: AS, ankylosing spondylitis; BNF, British National Formulary; HRG, Healthcare Resource Group; i.v., intravenous; MTA, multiple technology appraisal; NA, not applicable; NICE,
National Institute of Health and Care Excellence; PSSRU, Personal Social Services Research Unit; QW, once weekly; s.c., subcutaneous.
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Table 82. Unit costs and resource use associated with monitoring

Unit costs
Cost parameter

Unit cost

Reference

Frequency of resource use (all interventions)
First 3
months

Subsequent 3
month periods

Reference

Medical visits
York model for MTA in AS

20

York model for MTA in AS

20

1

York model for MTA in AS

20

2

1

York model for MTA in AS

20

2

1

York model for MTA in AS

20

GP visits

£44.00

Cost of an 11-minute GP appointment,
224
with qualifications, PSSRU 2015

0

0

Specialist visits

£137.23

NHS Reference Costs 2014-15 HRG code
222
WF01A

2

0.5

2

Laboratory tests
Full blood counts

£2.99

Costs sourced from the York model for
226
psoriatic arthritis (TA199) and updated
to 2015 prices using the HCHS inflation
224
index from PSSRU 2015

Erythrocyte sedimentation rate

£2.96

Liver function test

£0.75

Urea and electrolytes test

£1.39

2

1

York model for MTA in AS

Chest radiograph

£26.23

1

0

York model for MTA in AS

20

Tuberculosis Heaf test

£8.74

1

0

York model for MTA in AS

20

Antinuclear antibodies

£4.66

1

0

York model for MTA in AS

20

DNA double-strand test

£4.66

1

0

York model for MTA in AS

20

20

Abbreviations: BSR, British Society for Rheumatology; DNA, deoxyribonucleic acid; GP, general practitioner; HCHS, Hospital and community health services; HRG, Healthcare Resource Group;
PSSRU, Personal Social Services Research Unit.
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Infliximab cost calculations
Infliximab is purchased in 100 mg vials at a cost of £419.62 per 100 mg vial for the originator
product, Remicade®, and £377.66 for the biosimilar products, Remsima® and Inflectra®. All
infliximab products are administered at a dose of 5 mg/kg, as per the SmPCs for these
products.12, 17, 18 Therefore, patient weight needed to be considered in order to accurately
incorporate the cost of infliximab within the model.
An average infliximab cost per infusion was calculated based on a mean weight of 78.20 (SD
16.88) – the pooled average weight of patients across the MEASURE 2 and MEASURE 1 studies
– and the assumption that weight was normally distributed (see Table 83 for calculations). This
gave rise to an estimated acquisition cost per dose of infliximab of £1,850.59 for Remicade® and
£1,665.54 for biosimilar infliximab.
Table 83. Calculation of infliximab acquisition cost based on patient weight

Patient
weight

Total dose
at 5 mg/kg

Number of
vials
required

Distribution

Cost per
dose
(Remicade®)

Cost per
dose
(biosimilar)

20

100 mg

1

--

--

--

40

200 mg

2

1.18%

£9.93

£8.93

60

300 mg

3

12.87%

£162.01

£145.81

80

400 mg

4

40.20%

£674.73

£607.26

100

500 mg

5

35.92%

£753.68

£678.32

120

600 mg

6

9.16%

£230.69

£207.62

140

700 mg

7

0.65%

£19.13

£17.22

160

800 mg

8

0.01%

£0.42
£1,850.59

£0.38
£1,665.54

Total weighted average cost

5.5.5. Health-state unit costs and resource use
Health state costs were modelled as disease management costs estimated based on an
exponential BASFI regression model. The approach taken was the same as that used in the York
model.20 This used the following equation to model costs for management of disease dependent
upon the extent of disease progression, as determined by BASFI score:

The clinical inputs determining annual change in BASFI score for each comparator are described
in Section 5.3.

5.5.6. Adverse reaction unit costs and resource use
Costs for the adverse events considered in the model – TB reactivation and other serious
infections – are presented in Table 84. These represented the cost of a single event and hence
were incurred each time the adverse event occurred within the model.
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Table 84. Unit costs of adverse events included in the analysis

Adverse event

Cost

Cross-reference

Tuberculosis infection

£2,570.71

See Table 85

Other serious infection

£1,299.38

See Table 86

The unit cost for tuberculosis infection represented a weighted average cost of relevant HRG
codes for pulmonary, pleural or other tuberculosis events of varying severity from the NHS
Reference Costs 2014-15.222 The derivation of this weighted cost is presented in Table 85. The
approach taken was consistent with the costing of tuberculosis in the York model where possible,
but with updated costs from the more recent 2014-15 NHS Reference Costs.20, 222
Table 85. Calculated of weighted average cost of tuberculosis

Currency
Code

Currency Description

Activity

National Average
Unit Cost

DZ14F

Pulmonary, Pleural or Other Tuberculosis, with
Interventions

825

£4,747.77

DZ14G

Pulmonary, Pleural or Other Tuberculosis, without
Interventions, with CC Score 7+

561

£3,266.09

DZ14H

Pulmonary, Pleural or Other Tuberculosis, without
Interventions, with CC Score 3-6

1,116

£2,252.13

DZ14J

Pulmonary, Pleural or Other Tuberculosis, without
Interventions, with CC Score 0-2

1,850

£1,581.18

Weighted average cost

£2,570.71

Abbreviations: CC, complication and comorbidities.
Source: NHS Reference Costs 2014-15.222

The unit cost for “other serious infection” (ie. serious infection other than tuberculosis)
represented a weighted average cost of relevant infection-related HRG codes, weighted by
activity, from NHS reference costs 2014-15.222 The York model for the MTA in AS used the codes
PA16B, Major Infections with CC Score 0; WA03C, Septicaemia, with CC Score 0-1; DZ23G,
Bronchopneumonia with CC Score 0-4; LA04M, Kidney or Urinary Tract Infections, with
Interventions, With CC Score 0-2; DZ22J Unspecified Acute Lower Respiratory Infection with CC
Score 0-1; and DZ21U Chronic Obstructive Pulmonary Disease or Bronchitis without NIV, without
Intubation, with CC Score 0-3; all from NHS Reference Costs 2012-13. With the exception of
LA04M, these codes are not present in the NHS Reference Costs 2014-2015 and have been
replaced with the following: WJ06J, Sepsis without Interventions, with CC Score 0-4; DZ23N,
Bronchopneumonia without Interventions, with CC Score 0-5; DZ22Q, Unspecified Acute Lower
Respiratory Infection with CC Score 0-4; and DZ65J, Chronic Obstructive Pulmonary Disease or
Bronchitis, without Interventions, with CC Score 0-4. No relevant replacement for PA16B was
identified in the NHS Reference Costs 2014-15 and this is therefore not included.
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Table 86. Calculated of weighted average cost of other infection

Currency Description

Activity

National
Average Unit
Cost

WJ06J

Sepsis without Interventions, with CC Score 0-4

42,249

£1,533.32

DZ23N

Bronchopneumonia without Interventions, with
CC Score 0-5

5,634

£1,254.23

LA04M

Kidney or Urinary Tract Infections with
Interventions, with CC Score 0-2

3,432

£2,669.02

DZ22Q

Unspecified Acute Lower Respiratory Infection
without Interventions, with CC Score 0-4

64,635

£870.88

DZ65J

Chronic Obstructive Pulmonary Disease or
Bronchitis, without Interventions, with CC Score
0-4

56,109

£1,537.60

Currency
Code

Weighted average cost
Abbreviations: CC, complication and comorbidities; NIV, non-invasive ventilation.
Source: NHS Reference Costs 2014-15.222
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£1,299.38

5.6. Summary of base-case de novo analysis inputs and assumptions
5.6.1. Summary of base-case de novo analysis inputs
Table 87. Summary of variables applied in the economic model

Variable

Value (reference to appropriate table or figure in
submission)

Measurement of uncertainty and
distribution: CI (distribution)

Reference to section
in submission

Time horizon

Lifetime (58 years)

NA – not varied in PSA

Section 5.2.2.3

Discount rate (costs and
outcomes)

3.5%

NA – not varied in PSA

Mean age at baseline
(years)

42.37

NA – not varied in PSA

Percentage male

69.5%

NA – not varied in PSA

Mean weight at baseline
(kg)

78.20

NA – not varied in PSA

Model settings

Section 5.3.1

Clinical inputs
BASDAI 50 response at 3 months (normally distributed)

Section 5.3.2

Secukinumab 150 mg

Biologic naïve population: xxxxx
Biologic experienced population: 19.7%

Log odds SE: xxxxx
Log odds SE: 0.322

Certolizumab pegol

Biologic naïve population: xxxxx
Biologic experienced population: NA

Log odds SE: xxxxx

Etanercept

Biologic naïve population: xxxxx
Biologic experienced population: NA

Log odds SE: xxxxx

Adalimumab

Biologic naïve population: xxxxx
Biologic experienced population: NA

Log odds SE: xxxxx

Infliximab

Biologic naïve population: xxxxx
Biologic experienced population: NA

Log odds SE: xxxxx

Golimumab

Biologic naïve population: xxxxx
Biologic experienced population: NA;

Log odds SE: xxxxx
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Conventional care

Biologic experienced population: 3.2%;

Log odds SE: 0.719

Short-term changes in BASDAI and BASFI
Baseline BASDAI
Responders

Biologic naïve: 6.42 (biologics)
Biologic experienced: 6.59 (SEC); 6.24 (CC)

SE: 0.060
0.060; 0.060

Non-responders

Biologic naïve: 6.39 (biologics)
Biologic experienced: 6.48 (SEC); 6.61 (CC)

SE: 0.060
0.060; 0.060

Responders

Biologic naïve: 5.44 (biologics)
Biologic experienced: 5.39 (SEC); 5.49 (CC)

SE: 0.087
0.087; 0.087

Non-responders

Biologic naïve: 6.07 (biologics)
Biologic experienced: 6.04 (SEC); 5.85 (CC)

SE: 0.087
0.087; 0.087

Section 5.3.3

Baseline BASFI
Section 5.3.3

Change in BASDAI at 3 months (normally distributed)
BASDAI 50 responders

BASDAI 50 non-responders

Data presented for biologic naive population/biologic
experienced population
 SEC: -3.02/ -4.98
 CZP: -3.97/NA
 ETN: -2.47/NA
 ADA: -3.35/NA
 INF: -6.36/NA
 GOL: -3.67/NA
 CC: NA/-3.81
Data presented for biologic naive population/biologic
experienced population
 SEC: -0.71/-0.94
 CZP: -0.91/NA
 ETN: -0.57/NA
 ADA: -0.59/NA
 INF: -1.46/NA
 GOL: -0.94/NA
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Section 5.3.3.1








SEC: 0.390/ 0.498
CZP: 0.817/NA
ETN: 0.930/NA
ADA: 0.542/NA
INF: 1.129/NA
GOL: 0.704/NA
CC: NA/0.613
Section 5.3.3.1








SEC: 0.091/0.227
CZP: 0.187/NA
ETN: 0.213/NA
ADA: 0.096/NA
INF: 0.258/NA
GOL: 0.181/NA

 CC: NA/-0.36

 CC: NA/ 0.177

Change in BASFI at 3 months (normally distributed)
BASDAI 50 responders

BASDAI 50 non-responders

Data presented for biologic naive population/biologic
experienced population
 SEC: -2.71/ -3.79
 CZP: -3.14/NA
 ETN: -2.38/NA
 ADA: -3.00/NA
 INF: -4.18/NA
 GOL: -3.15/NA
 CC: NA/-2.73
Data presented for biologic naive population/biologic
experienced population
 SEC: -0.85/ -0.73
 CZP: -0.77/NA
 ETN: -0.59/NA
 ADA: -0.74/NA
 INF: -1.03/NA
 GOL: -0.55/NA
 CC: NA/0.06

Section 5.3.3.1








SEC: 0.339/ 0.756
CZP: 0.795/NA
ETN: 0.812/NA
ADA: 0.760/NA
INF: 0.921/NA
GOL: 0.673/NA
CC: NA/0.741
Section 5.3.3.1









SEC: 0.106/0.231
CZP: 0.196/NA
ETN: -0.200/NA
ADA: 0.187/NA
INF: 0.244/NA
GOL: 0.118/NA
CC: NA/0.145

Long-term changes in BASFI
Annual rate of MSASSS
change

1.440

SE: 0.133
(Normal)

BASFI change with 1 unit
change in MSASSS

0.057

SE: 0.005
(Normal)

Biologic treatment effect on
progression

0.420

SE: 0.122
(Normal)

Time to treatment effect (years)

0 (at treatment initiation)

NA

 SEC: 15.2%/ 6.0%

0.030/0.012

Section 5.3.3.2

Annual withdrawal rates
Year 1/ Year 2+
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Section 5.3.4







CZP: 12.6%/ 11.0%
ETN: 25.1%/ 25.1%
ADA: 13.0%/ 9.3%
INF: 2.1%/ 15.7%
GOL: 13.7%/ 6.6%

0.025/0.022
0.050/0.050
0.026/0.019
0.004/0.031
0.027/0.013

Infection









SEC: 0.16%
CZP: 0.67%
ETN: 0.00%
ADA: 0.35%
INF: 0.52%
GOL: 0.32%
CC: 0.0%

 SE: 0.000
 SE: 0.001
 SE: 0.000
 SE: 0.001
 SE: 0.001
 SE: 0.001
 SE: 0.000
(Beta for all therapies)

Distribution of infection
(tuberculosis vs other serious
infection)

5% tuberculosis
95% other serious infection

Adverse event rates
Section 5.3.6

0.008 (Beta distribution)

Mortality inputs
Relative risk of mortality for AS patient
Male

1.63

SE: 0.326 (Log-normal)

Female

1.38

SE: 0.276 (Log-normal)

Section 5.3.5

Utility inputs
Parameters for utility weight regression model in the base case
Intercept

0.9610

SE: 0.02503 (Beta)

BASFI coefficient

-0.0330

SE: 0.00316 (Beta)

BASDAI coefficient

-0.0442

SE: 0.00312 (Beta)

Male coefficient

-0.0111

SE: 0.01335 (Beta)

Age coefficient

-0.0005

SE: 0.00049 (Beta)

Cost and resource use inputs
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Section 5.4.5.4

Drug acquisition and administration
Biologic acquisition costs (per
dose)







SEC: xxxxxxx (PAS price)
CZP: £357.50
ETN: £178.75
ADA: £352.14
INF: £1,850.59 (Remicade®); £1,665.54
(biosimilar)
 GOL: £762.97

N/A

s.c. drug administration (first
dose only)

£43.00

SE: 8.60 (Normal)

i.v. drug administration (per
administration)

£326.46

SE: 65.292 (Normal)

Number of doses

Treatment

Months
1-3

Months
4-6

Subsequent 3
month periods

SEC

7.00

3.00

3.00

NA – not varied in PSA

CZP

9.78

6.52

6.00

NA – not varied in PSA

ETN

13.00

13.00

13.04

NA – not varied in PSA

ADA

6.52

6.52

6.52

NA – not varied in PSA

INF

3.00

2.00

1.63

NA – not varied in PSA

GOL

3.00

3.00

3.00

NA – not varied in PSA

Cost (per
test)

Frequency
(first 3
months)

Frequency
(subsequent 3
month periods)

GP visit

£44.00

0.00

0.00

SE: 8.800 (Gamma)

Specialist visit

£137.23

2.00

0.50

SE: 27.446 (Gamma)

Full blood count

£2.99

2.00

1.00

SE: 0.598 (Gamma)

Erythrocyte sedimentation rate

£2.96

2.00

1.00

SE: 0.591 (Gamma)

Liver function test

£0.75

2.00

1.00

SE: 0.151 (Gamma)

Urea and electrolytes test

£1.39

2.00

1.00

SE: 0.277 (Gamma)

Section 5.5.4

Monitoring costs
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Section 5.5.4

Chest radiograph

£26.23

1.00

0.00

SE: 5.247 (Gamma)

Tuberculosis Heaf test

£8.74

1.00

0.00

SE: 1.748 (Gamma)

Antinuclear antibodies

£4.66

1.00

0.00

SE: 0.932 (Gamma)

DNA double-strand test

£4.66

1.00

0.00

SE: 0.932 (Gamma)

Health state cost
Intercept

£1,284.19

SE: 0.165 (Log-normal)

BASFI coefficient

0.213

SE: 0.038 (Normal)

Tuberculosis

£2,570.71

SE: 514.142 (Gamma)

Other serious infection

£1,299.38

SE: 259.876 (Gamma)

Section 5.5.5

Adverse event costs
Section 5.5.6

Abbreviations: ADA, adalimumab; BASFI, Bath Ankylosing Spondylitis Functional Index; CC, conventional care; CZP, certolizumab pegol; DNA, deoxyribonucleic acid; ETN, etanercept; GOL,
golimumab; GP, general practitioner; i.v., intravenous; INF, infliximab; NA, not applicable; s.c., subcutaneous; SE, standard error; SEC, secukinumab.
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5.6.2. Assumptions
There are a number of assumptions required in the model; these assumptions and their
justifications are listed in Table 88.
Table 88. List of model assumptions and their justifications

Model assumption

Justification

It is assumed that patients who respond to
biologic therapy experience a treatmentdependent improvement in BASDAI and BASFI
which is maintained for the duration of biologic
therapy.

Consistent with the York model in AS.

The ratio of BASDAI and BASFI change from
baseline amongst responders vs. nonresponders, for comparators for which no
conditional response data is available
(infliximab, etanercept and certolizumab pegol),
is assumed to be the average of the ratios for
the comparators where conditional data is
available (adalimumab, golimumab and
secukinumab)

This assumption was verified with two clinical
85, 211
experts.
Please see Section 0.

It is assumed that changes in BASFI (physical
function) are a function of both BASDAI
(disease activity) and mSASSS (radiographic
progression).

Consistent with the York model in AS.

For comparators with no available endpoint data
for particular NMA scenarios, the average of the
available endpoint data for TNFα inhibitors was
assumed to apply.

The York Assessment Group assumed a similar
clinical effect between the alternative TNFα
20
inhibitors.

It is assumed that the biologic treatment effect
on mSASSS is the same across all biologic
therapies.

The York model in AS applied a consistent
treatment effect on mSASSS across all TNFα
20
inhibitor therapies. Secukinumab has
demonstrated efficacy on radiographic
outcomes including mSASSS as reported in
Section 4.7.2.4.

It is assumed that the biologic treatment effect
on BASFI progression occurs from treatment
initiation for all biologics (ie. linear BASFI
progression).

In the recent MTA of TNFα inhibitors in AS the
Committee’s preferred assumption was for
linear BASFI progression, rather than treatment
effect on BASFI progression from 4 years
19
following treatment initiation. This was based
on clinical expert feedback.

In the base case, it is assumed that upon
discontinuation of biologic therapy, BASFI score
deteriorates by the amount equal to the
improvement during response to biologic
therapy (“Rebound to baseline”). A scenario
analysis explores an alternative rebound
assumption that upon discontinuation of biologic
therapy BASFI deteriorates to the level and
subsequent trajectory that would have been had
there not been an initial response to biologic
therapy (“Rebound to natural history”).

This reflects the judgement of the NICE
Committee in the MTA of biologic therapies in
AS that the “Rebound to baseline” assumption is
more plausible based on clinical expert
19
feedback.

In the exploratory analysis of the biologic
experienced population, it is assumed that the
decline in efficacy for the anti-TNFs is the same
as that observed with secukinumab.

The York Assessment Group assumed a similar
clinical effect between the alternative anti-TNFs.
This assumption is made in the absence of any
data on the efficacy of the biologic comparators
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20

20

in a biologic experienced population. Based on
secukinumab’s innovative mechanism of action,
this could be interpreted as a conservative
20
assumption.
It is assumed that there is no disutility
associated with adverse events of tuberculosis
infection or other serious infection.

Consistent with the York model in AS.

20

It is assumed that biologic therapies
administered subcutaneously can be selfadministered, with no associated NHS resource
use, following a single 1 hour training session
with a nurse.

Consistent with the York model in AS.

20

For the calculation of infliximab dose
requirements, which are weight-dependent, it is
assumed that population weight is normally
distributed with mean (SD) 78.20 kg (16.88 kg).

Simplifying assumption to allow weightdependent cost of infliximab to be taken into
account.

5.7. Base-case results
5.7.1. Base-case incremental cost effectiveness analysis results
The summary results of the base case analysis are presented in Table 89 for the biologic naïve
population and Table 90 for the biologic experienced population.
Table 89. Summary base case results – biologic naïve population

Treatment

Total
costs (£)

Total
QALYs

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER
versus
baseline

Fully
incremental
ICER
(£/QALY)

Secukinumab

£114,847

9.328

-

-

-

-

Etanercept

£115,779

8.566

£932

-0.762

Dominated

Dominated

Certolizumab
pegol

£124,557

9.111

£9,710

-0.216

Dominated

Extendedly
dominated

Adalimumab

£127,919

9.153

£13,072

-0.175

Dominated

Extendedly
dominated

Golimumab

£131,157

9.369

£16,310

0.041

£397,064

Extendedly
dominated

Infliximab
biosimilar

£136,095

9.420

£21,248

0.092

£230,769

£96,824

Infliximab

£139,598

9.420

£24,751

0.092

£268,811

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.

Table 90. Summary base case results – biologic experienced population

Treatment

Total
costs (£)

Total
QALYs

Incremental
costs (£)

Incremental
QALYs

Conventional
care

£107,417

8.105

-

-

-

Secukinumab

£109,164

8.883

£1,747

0.778

£2,245

ICER (£/QALY)

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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5.7.2. Clinical outcomes from the model
Outcomes specified in the scope include disease activity, functional capacity and disease
progression. BASDAI is used as the measure of disease activity within the model, whilst BASFI is
the measure of functional capacity and disease progression.
MEASURE 1 and MEASURE 2 data amongst BASDAI 50 responders to secukinumab on
BASDAI and BASFI scores over time in both biologic naïve and biologic experienced populations
are shown in Table 91 to Table 94 below, and compared with modelled estimates. Trial data from
responders is selected for comparison purposes since the model assumes discontinuation of
non-responders at 12 weeks.
It is noticeable that the trial data is more variable over time than the modelled values, in both
populations. In the naïve populations the modelled values are somewhat higher than the trial
data, which is likely to be because the model change from baseline estimates are derived from
the NMA, which employs overall change from baseline estimates, not just responder changes
from baseline. Underestimating the changes from baseline amongst responders would result in
conservative estimates of secukinumab cost effectiveness. In the biologic experienced
population, sample sizes are small for BASDAI 50 responders, although the modelled estimates
seem a reasonable approximation to the trial data.
Table 91. BASFI scores over time: MEASURE 1 / 2 TNFα inhibitor naïve population and
modelled biologic naïve population

Week
0

Week
12

Week
24

Week
52

Week
104

35

35

34

32

30

5.32

1.57

1.74

1.44

1.50

16

16

16

16

16

MEASURE 2 - BASDAI 50 responders:
BASFI score

5.69

1.41

1.52

1.54

1.56

Model – patients in maintenance
treatment state

5.44

2.51

2.52

2.54

2.57

MEASURE 1 - BASDAI 50 responders: n
MEASURE 1 - BASDAI 50 responders:
BASFI score
MEASURE 2 - BASDAI 50 responders: n

Abbreviations: BASDAI; Bath Ankylosing Spondylitis Disease Activity Score, BASFI; Bath Ankylosing Spondylitis Functional
Index.

Table 92. BASDAI scores over time: MEASURE 1 / 2 TNFα inhibitor naïve population and
modelled biologic naïve population

Week
0

Week
12

Week
24

Week
52

Week
104

35

35

34

32

30

6.52

1.75

1.89

1.55

1.72

16

16

16

16

16

MEASURE 2 - BASDAI 50 responders:
BASDAI score

6.23

1.71

2.09

2.15

2.30

Model – patients in Mnt tx state

6.42

3.11

3.11

3.11

3.11

MEASURE 1 - BASDAI 50 responders: n
MEASURE 1 - BASDAI 50 responders:
BASDAI score
MEASURE 2 - BASDAI 50 responders: n

Abbreviations: BASDAI; Bath Ankylosing Spondylitis Disease Activity Score.
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Table 93. BASFI scores over time: MEASURE 1 / 2 TNFα inhibitor naïve and modelled biologic
experienced population

Week
0

Week
12

Week
24

Week
52

Week
104

7

7

7

7

6

4.57

1.43

1.73

1.13

1.25

7

7

7

7

6

MEASURE 2 - BASDAI 50 responders:
BASFI score

6.2

1.77

3.16

2.78

1.82

Model – patients in Mnt tx state

5.39

1.61

1.62

1.63

1.67

MEASURE 1 - BASDAI 50 responders: n
MEASURE 1 - BASDAI 50 responders:
BASFI score
MEASURE 2 - BASDAI 50 responders: n

Abbreviations: BASDAI; Bath Ankylosing Spondylitis Disease Activity Score, BASFI; Bath Ankylosing Spondylitis Functional
Index.

Table 94. BASDAI scores over time: MEASURE 1 / 2 TNFα inhibitor naïve and modelled
biologic experienced population

Week
0

Week
12

Week
24

Week
52

Week
104

7

7

7

7

6

6.11

1.63

2.1

1.35

1.49

7

7

7

7

6

MEASURE 2 - BASDAI 50 responders:
BASDAI score

7.07

1.59

3.13

3.00

1.54

Model – patients in Mnt tx state

6.59

1.61

1.61

1.61

1.61

MEASURE 1 - BASDAI 50 responders: n
MEASURE 1 - BASDAI 50 responders:
BASDAI score
MEASURE 2 - BASDAI 50 responders: n

Abbreviations: BASDAI; Bath Ankylosing Spondylitis Disease Activity Score.

Other clinical outcomes from the model in the biologic naïve and biologic experienced
populations are reported in Table 95 and Table 96, respectively. The proportion of BASDAI 50
responders at 12 weeks aligns with the NMA result and no comparison is possible for time spent
in a BASDAI 50 responder state.
Table 95. Clinical outcomes from the model – biologic naïve population

SEC

CZP

GOL

ETN

ADA

INF

BASDAI 50 responders at 12 weeks

0.488

0.404

0.439

0.338

0.438

0.404

Time spent in BASDAI 50 responder
state (years)

5.71

3.25

4.98

1.20

3.95

2.95

Abbreviations: ADA, adalimumab, BASDAI; Bath Ankylosing Spondylitis Disease Activity Score; CZP, certolizumab pegol;
ETN, etanercept; GOL, golimumab; INF, infliximab; SEC, secukinumab.

Table 96. Clinical outcomes from the model – biologic experienced population

SEC

CC

BASDAI 50 responders at 12 weeks

0.197

0.032

Time spent in BASDAI 50 responder state (years)

2.300

0.008

Abbreviations: BASDAI; Bath Ankylosing Spondylitis Disease Activity Score; CC, conventional care; SEC, secukinumab

Other outcomes listed in the scope included pain, peripheral symptoms, symptoms of extraarticular manifestations and adverse effects of treatment which are not modelled outcomes and
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hence no comparison can be made between model results and the clinical trial data on these
outcomes.
Health-related quality of life measures from the MEASURE 1 and MEASURE 2 trials inform the
utility values used in the cost-effectiveness model but these are not modelled as an outcome for
which a comparison of model vs. trial would be possible.

5.7.3. Disaggregated results of the base case incremental cost effectiveness
analysis
Disaggregated discounted QALYs and costs by health state are reported in Table 97 to Table
100 for the biologic naïve and biologic experienced population. Summaries of resource use by
cost category in these two populations are provided in Table 101 and Table 102.
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Table 97. Summary of QALY gain by health state – biologic naïve population

Induction treatment

Maintenance
treatment

Conventional care

Total

Secukinumab

0.112

2.713

6.503

9.328

Certolizumab pegol

0.112

1.872

7.127

9.111

Absolute increment (% increment) vs. secukinumab

100%

69%

110%

98%

Golimumab

0.112

2.558

6.698

9.369

Absolute increment (% increment) vs. secukinumab

100%

94%

103%

100%

Etanercept

0.112

0.692

7.762

8.566

Absolute increment (% increment) vs. secukinumab

100%

25%

119%

92%

Adalimumab

0.112

2.109

6.932

9.153

Absolute increment (% increment) vs. secukinumab

100%

78%

107%

98%

Infliximab (originator or biosimilar product*)

0.112

2.137

7.170

9.420

Absolute increment (% increment) vs. secukinumab

100%

79%

110%

101%

®

*The use of the infliximab originator (Remicade ) or infliximab biosimilar does not affect the QALY gain as equal efficacy is assumed

Table 98. Summary of QALY gain by health state – biologic experienced population

Induction treatment

Maintenance
treatment

Conventional care

Total

Secukinumab

0.112

1.281

7.489

8.883

Conventional care

0.112

0.006

7.987

8.105

Absolute increment (% increment) vs. secukinumab

100%

0%

107%

91%
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Table 99. Summary of costs by health state – biologic naïve population

Induction treatment

Maintenance
treatment

Conventional care

Total

Secukinumab

xxxxxx

xxxxxxx

xxxxxxx

£114,847

Certolizumab pegol

xxxxxx

xxxxxxx

xxxxxxx

£124,557

Absolute increment (% increment) vs. secukinumab

128%

103%

109%

108%

Golimumab

xxxxxx

xxxxxxx

xxxxxxx

£131,157

97%

151%

103%

114%

xxxxxx

xxxxxxx

xxxxxxx

£115,779

98%

47%

119%

101%

xxxxxx

xxxxxxx

xxxxxxx

£127,919

97%

128%

107%

111%

Infliximab

xxxxxx

xxxxxxx

xxxxxxx

£139,598

Absolute increment (% increment) vs. secukinumab

205%

144%

110%

122%

Infliximab biosimilar

xxxxxx

xxxxxxx

xxxxxxx

£136,095

Absolute increment (% increment) vs. secukinumab

190%

133%

110%

119%

Induction treatment

Maintenance
treatment

Conventional care

Total

Secukinumab

xxxxxx

xxxxxxx

xxxxxxx

£109,164

Conventional care

xxxxxx

xxx

xxxxxxxx

£107,417

29%

0%

112%

98%

Absolute increment (% increment) vs. secukinumab

Etanercept
Absolute increment (% increment) vs. secukinumab

Adalimumab
Absolute increment (% increment) vs. secukinumab

Table 100. Summary of costs by health state – biologic experienced population

Absolute increment (% increment) vs. secukinumab
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Table 101. Summary of predicted resource use by category of cost – biologic naïve population

Biologic drug
costs

Background
disease costs

Administration
costs

Monitoring
costs

Costs due
to infection

Total

Secukinumab

xxxxxxx

xxxxxxx

xxx

xxxxxx

xxx

xxxxxxxx

Certolizumab pegol

xxxxxxx

xxxxxxx

xxx

xxxxxx

xxxx

xxxxxxxx

134%

104%

100%

71%

269%

108%

xxxxxxx

xxxxxxx

xxx

xxxxxx

xxxx

xxxxxxxx

184%

101%

100%

91%

173%

114%

xxxxxxx

xxxxxxxx

xxx

xxxx

xx

xxxxxxxx

65%

109%

100%

42%

0%

101%

xxxxxxx

xxxxxxx

xxx

xxxxxx

xxxx

xxxxxxxx

158%

103%

100%

80%

163%

111%

xxxxxxx

xxxxxxx

xxxxxx

xxxxxx

xxxx

xxxxxxxx

185%

103%

14,371%

69%

199%

122%

xxxxxxx

xxxxxxx

xxxxxx

xxxxxx

xxxx

xxxxxxxx

167%

103%

14,371%

69%

199%

119%

Absolute increment (% increment) vs. secukinumab

Golimumab
Absolute increment (% increment) vs. secukinumab

Etanercept
Absolute increment (% increment) vs. secukinumab

Adalimumab
Absolute increment (% increment) vs. secukinumab

Infliximab
Absolute increment (% increment) vs. secukinumab
Infliximab biosimilar
Absolute increment (% increment) vs. secukinumab

Table 102. Summary of predicted resource use by category of cost – biologic experienced population

Biologic
drug costs

Background
disease costs

Administration
costs

Monitoring
costs

Costs due
to infection

Total

xxxxxx

xxxxxxx

xxx

xxxx

xxx

xxxxxxxx

Conventional care

x

xxxxxxxx

x

x

x

xxxxxxxx

Absolute increment (% increment) vs. secukinumab

x

xxxx

x

x

x

xxx

Secukinumab

Company evidence submission template for Secukinumab Page 221 of 266

5.7.4. Exploratory cost-effectiveness analyses in biologic naïve and biologic
experienced populations
The summary results for the exploratory analysis of the biologic naïve population, including
sequencing, are provided in Table 103 below.
Table 103. Summary results – exploratory sequencing analyses on biologic naïve population

Treatment pathway

Total
costs (£)

Total
QALYs

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

Fully incremental
ICER (£/QALY)

Secukinumab ->
Mixed Tx

£122,981

9.463

-

-

-

Etanercept -> Mixed
Tx

£126,467

8.783

£3,486

-0.680

Dominated

Certolizumab pegol > Mixed Tx

£133,043

9.266

£10,062

-0.197

Dominated

Adalimumab ->
Mixed Tx

£136,073

9.302

£13,092

-0.161

Dominated

Golimumab -> Mixed
Tx

£138,911

9.508

£15,930

0.045

Extendedly dominated

Infliximab biosimilar
-> Mixed Tx

£143,760

9.566

£20,779

0.103

£83,440

Infliximab -> Mixed
Tx

£147,263

9.566

£24,032

0.103

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.

The summary results for the exploratory analysis of the biologic experienced population,
comparing secukinumab to the other biologic therapies, are provided in Table 104.
Table 104. Summary results – exploratory comparison with TNFα inhibitors in biologic
experienced population

Total
costs (£)

Total
QALYs

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

Fully incremental
ICER (£/QALY)

Conventional care

£107,376

8.110

-

-

--

Etanercept

£111,754

8.366

£4,378

0.256

Extendedly dominated

Secukinumab

£112,707

8.606

£5,331

0.496

£3,962

Certolizumab pegol

£117,925

8.537

£10,549

0.427

Dominated

Adalimumab

£119,423

8.550

£12,047

0.440

Dominated

Golimumab

£121,529

8.617

£14,153

0.507

Extendedly dominated

Infliximab biosimilar

£125,446

8.632

£18,070

0.522

£498,327

Infliximab

£127,619

8.632

£20,243

0.522

Dominated

Treatment

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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5.8. Sensitivity analyses
5.8.1. Probabilistic sensitivity analysis
Probabilistic mean costs, QALYs and resultant ICERs for the analysis of the biologic naïve population are presented in Table 105, followed by the
scatterplots for the comparison of secukinumab to each comparator (Figure 24 to Figure 28) and the CEAC (Figure 30) in this population. The ICERs
for the probabilistic analysis in the biologic experienced population are presented in Table 106, followed by the scatterplot (Figure 31) and CEAC
(Figure 32).
Table 105. Summary probabilistic base case results – biologic naïve population

Total mean
costs (£)

Mean costs SD
(£)

Total mean
QALYs

Mean QALYs
SD

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

Secukinumab

£118,435

£30,783

10.372

1.026

-

-

-

Etanercept

£120,251

£34,797

9.414

1.020

£1,815

-0.958

Dominated

Certolizumab
pegol

£130,246

£35,106

10.045

1.081

£11,811

-0.328

Dominated

Adalimumab

£132,061

£32,631

10.229

1.035

£13,626

-0.143

Dominated

Golimumab

£134,964

£32,749

10.457

1.071

£16,528

0.085

£194,686

Infliximab
biosimilar*

£157,583

£48,320

9.775

1.101

£39,148

-0.598

Dominated

Infliximab

£162,466

£48,970

9.802

1.090

£44,031

-0.571

Dominated

Treatment

Abbreviations: SD, standard deviation; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; SEC, secukinumab.

*Please note results for infliximab biosimilar require a separate PSA run in the model but are nonetheless presented here alongside the original PSA run for simplification
purposes.
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Figure 24. Scatterplot for secukinumab vs etanercept – biologic naïve population

Figure 25. Scatterplot for secukinumab vs certolizumab pegol – biologic naïve population
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Figure 26. Scatterplot for secukinumab vs adalimumab – biologic naïve population

Figure 27. Scatterplot for secukinumab vs golimumab – biologic naïve population
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Figure 28. Scatterplot for secukinumab vs infliximab – biologic naïve population

Figure 29. Scatterplot for secukinumab vs infliximab biosimilar – biologic naïve population*

*Please note results for infliximab biosimilar require a separate PSA run in the model but are nonetheless presented here alongside the original PSA run for simplification
purposes.
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Figure 30. CEAC for secukinumab versus comparators in the biologic naïve population*

*The above chart combines results of two comparator CEAC results for secukinumab versus each comparator.

Table 106. Summary probabilistic base case results – biologic experienced population

Total mean
costs (£)

Mean costs SD
(£)

Total mean
QALYs

Mean QALYs
SD

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

Conventional
care

£110,509

£36,487

8.837

0.998

-

-

-

Secukinumab

£112,049

£32,021

9.635

1.055

£1,540

0.798

£1,929

Treatment

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; SEC, secukinumab.
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Figure 31. Scatterplot for secukinumab vs conventional care – biologic experienced population

Figure 32. CEAC for secukinumab vs. conventional care – biologic experienced population
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5.8.2. Deterministic sensitivity analysis
The tornado diagrams below present the variation in base case model results from OWSA in terms of net monetary benefits (valuing one QALY at £20,000).
Net monentary benefits are presented instead of ICERs due to incremental costs of secukinumab being negative versus all comparators i.e. in the southern
quadrants of the cost-effectiveness plane, where ICERs are not informative. Tornado diagrams for the biologic naïve population are provided in
Figure 33 to Figure 38. The tornado diagram for the analysis in the biologic experienced population is provided in Figure 39.
Figure 33. OWSA results for secukinumab vs etanercept – biologic naïve population
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Figure 34. OWSA results for secukinumab vs certolizumab – biologic naïve population

Figure 35. OWSA results for secukinumab vs adalimumab – biologic naïve population
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Figure 36. OWSA results for secukinumab vs golimumab – biologic naïve population

Figure 37. OWSA results for secukinumab vs infliximab – biologic naïve population
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Figure 38. OWSA results for secukinumab vs infliximab biosimilar – biologic naïve population

Figure 39. OWSA results for secukinumab vs conventional care – biologic experienced population
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5.8.3. Scenario analysis
The economic evaluation explored a number of scenario analyses in which key model assumptions or parameters were altered. The scenario analyses
considered in the economic modelling are presented in Table 107.
Table 107. Summary of scenario analyses

#

Scenario analysis

Description of scenario analysis

1

Alternative time horizons

Alternative time horizons are explored.

a

Time horizon of 40 years

b

Time horizon of 20 years
Alternative rebound assumption

In the base case it is assumed that BASFI deteriorates to the baseline level on
discontinuation of biologic – “rebound to baseline”. This scenario analysis explores a more
pessimistic assumption that BASFI deteriorates to the level and subsequent trajectory that
would have been had there not initially been a response to therapy for patients who
discontinue biologic therapy – “rebound to natural history”.

BASDAI and BASFI change from baseline not conditional
on BASDAI 50 response

In the base case, short-term changes in BASDAI and BASFI are modelled as conditional on
BASDAI 50 response. However, the lack of conditional data for comparators other than
adalimumab and golimumab limits this analysis and therefore this scenario analysis
explores the impact of removing the conditionality of changes in BASDAI and BASFI on
BASDAI 50 response.

Alternative source of biologic drop-out rates

Assumed that all biologics are associated with an annual withdrawal rate of 11%, as per the
20
York model in AS.

Alternative definition of response

The base case analysis uses a definition of response of reduction to BASDAI to 50% of the
pre-treatment value, aligned with the BASDAI 50 response outcome assessed in the trials
of secukinumab and a number of comparators. The 2004 BSR guidelines for use of TNFα
inhibitors in AS define a response as a reduction to BASDAI to 50% of the pre-treatment
value or a fall of ≥2 units in BASDAI score and a reduction in the spinal pain VAS (in the
39
last one week) by ≥2cm. This scenario analysis used a definition of response of a
reduction to BASDAI to 50% of the pre-treatment value or a fall of ≥2 units in BASDAI score
to more closely align with BSR guidelines. For assigning this response definition to
comparator therapies, the same proportional difference between the response rate by the
BASDAI 50 definition and the BASDAI 50 or fall of ≥2 units in BASDAI score definition from
the secukinumab data at 12 weeks was applied to the comparators BASDAI 50 response
rates. The secukinumab data for response by this alternative definition can be found in
Appendix H. Proportional changes in conditional BASDAI and BASFI changes from baseline
between naïve and experienced populations, based on pooled MEASURE 1 and
MEASURE 2 data, were also applied in this scenario.

2

3

4

5
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6

Alternative NMA scenario inputs

a

NMA inputs from the Week 12-16 analysis including
MEASURE 2 only (i.e. excluding MEASURE 1)

b

NMA inputs from the Week 12 analysis, including
MEASURE 2 and MEASURE 1

c

NMA inputs from the Week 12 analysis including
MEASURE 2 only (i.e. excluding MEASURE 1)

7

Alternative utility models

To explore the impact of differing models of utility estimation.

221

a

Wailoo et al. 2015

b

McLeod et al. 2007 model

8

9

10

To explore the impact of differing treatment effect estimates depending on the NMA
scenario considered most appropriate.

201

Alternative assumption around cost of intravenous
infliximab administration

Cost of intravenous infliximab administration available in the costing template for the
adalimumab NICE submission in psoriasis (£1,453.48) explored as an alternative source to
225
the base case cost based on NHS Reference Costs 2014-15 (£326.46).

Rate of radiographic progression (change in mSASSS) is
lower with secukinumab than with biologic comparators –
treatment effect on mSASSS progression rate is
decreased from base case of 0.42 to 0.15

In the MEASURE 1 study, mean ± SD change in mSASSS from baseline to Week 104 was
0.30 ± 1.93 which compares with an estimate of 0.8 – 1.0 for TNFα inhibitors.

Considering treatment effect on long-term BASFI to begin
four years after treatment initiation, rather than at
treatment initiation

The York model in the recent MTA assumed treatment effect to begin four years after
treatment initiation rather than at treatment initiation. Although the NICE Committee in this
MTA ultimately adopted a preference for no delay in initiation of treatment effect, this
scenario analysis explores the impact of using the Assessment Group’s alternative
assumption.

Abbreviations: AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; NICE, National Institute of Health and Care
Excellence; NMA, network meta-analysis; TNFα, tumour necrosis factor alpha; VAS, visual analogue scale.

Table 108 below shows the results of the scenario analyses for each biologic comparator versus secukinumab in the biologic naïve population. Results are
presented in this way since secukinumab is the lowest cost option in all but two scenarios (scenarios 3 and 6c, where etanercept is in the least expensive
option).
Table 109 presents the results of the scenario analyses in the biologic experienced population. In this case, results are expressed as ICERs for
secukinumab versus conventional care.
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Table 108. Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population
Infliximab biosimilar

Incr.
QALYs

ICER

Incr. Costs

Incr.
QALYs

ICER

Incr. Costs

Incr.
QALYs

ICER

Incr. Costs

Incr.
QALYs

ICER

Incr. Costs

Incr.
QALYs

ICER

Infliximab

Incr. Costs

Golimumab

ICER

Certolizomab Pegol

Incr.
QALYs

Adalimumab

Incr. Costs

Etanercept

Base case

£932

-0.762

SEC
dominates

£13,072

-0.175

SEC
dominates

£9,710

-0.216

SEC
dominates

£16,310

0.041

£397,064

£24,751

0.092

£268,811

£21,248

0.092

£230,769

Scenario 1a

£737

-0.755

SEC
dominates

£12,992

-0.170

SEC
dominates

£9,608

-0.211

SEC
dominates

£16,232

0.042

£384,150

£24,639

0.098

£251,356

£21,136

0.098

£215,625

Scenario 1b

£286

-0.628

SEC
dominates

-£12,254

-0.107

SEC
dominates

£9,193

-0.129

SEC
dominates

£14,612

0.052

£283,050

£24,374

0.195

£125,037

£20,916

0.195

£107,298

Scenario 2

£2,072

-0.801

SEC
dominates

£13,795

-0.196

SEC
dominates

£10,610

-0.243

SEC
dominates

£16,530

0.034

£482,391

£25,913

0.058

£446,706

£22,410

0.058

£386,321

Scenario 3

-£519

-0.527

£983*

£12,971

-0.170

SEC
dominates

£9,445

-0.204

SEC
dominates

£16,973

-0.034

SEC
dominates

£24.614

-0.037

SEC
dominates

£21,112

-0.037

SEC
dominates

Scenario 4

£10,088

-0.318

SEC
dominates

£13,378

-0.012

SEC
dominates

£11,512

0.012

£986,619

£13,112

0.044

£299,833

£28,113

0.377

£74,598

£24,392

0.377

£64,724

Scenario 5

£14

-0.274

SEC
dominates

£5,345

-0.063

SEC
dominates

£4,583

-0.078

SEC
dominates

£6,779

0.014

£487,938

£12,654

0.031

£408,746

-£10,858

0.031

£350,723

£3,050

-0.617

SEC
dominates

£15,819

0.051

£307,693

£12,228

-0.002

SEC
dominates

£19,328

0.293

£66,018

£28,258

0.314

£89,998

£24,503

0.293

£66,018

£15,271

0.219

£69,846

£10,886

0.155

£70,293

£15,718

0.330

£47,653

£26,399

0.481

£54,924

£22,778

0.481

£47,390

Scenario 6a
Scenario 6b

£2,183

-0.382

SEC
dominates

Scenario 6c

-£2,583

-0.726

£3,558*

£8,183

-0.100

SEC
dominates

£4,543

-0.191

SEC
dominates

£8,050

-0.008

SEC
dominates

£17,921

0.045

£396,772

£14,813

0.045

£327,957

Scenario 7a

£932

-0.893

SEC
dominates

£13,072

-0.234

SEC
dominates

£9,170

-0.323

SEC
dominates

£16,310

-0.013

SEC
dominates

£24,751

-0.213

SEC
dominates

£21,248

-0.213

SEC
dominates

Scenario 7b

£932

-0.700

SEC
dominates

£13,072

-0.161

SEC
dominates

£9,710

-0.202

SEC
dominates

£16,310

0.036

£458,267

£24,751

0.074

£336,166

£21,248

0.074

£288,592

Scenario 8

£932

-0.762

SEC
dominates

£13,072

-0.175

SEC
dominates

£9,710

-0.216

SEC
dominates

£16,310

0.041

£397,064

£46,084

0.092

£500,499

£42,582

0.092

£462,457

Scenario 9

£2,271

-0.812

SEC
dominates

£14,412

-0.224

SEC
dominates

£11,050

-0.266

SEC
dominates

£17,650

-0.009

SEC
dominates

£26,091

0.042

£615,250

£22,588

0.042

£532,651

£565

-0.744

SEC
dominates

£13,033

-0.171

SEC
dominates

£9,606

-0.210

SEC
dominates

£16,207

0.045

£364,083

£24,784

0.094

£262,384

£21,281

0.094

£225,300

Scenario 10

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.
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The results of the scenario analyses presented in Table 108 show three classes of results across all of
the scenario analyses:
1. Comparators associated with lower QALYs and higher cost versus secukinumab: therefore
secukinumab dominates the comparator
2. Comparators associated with higher QALYs and higher cost versus secukinumab: in all such
cases the ICER for the comparator therapy versus secukinumab falls above the conventional
threshold of £20,000 - £30,000 per QALY applied by NICE, showing cost-effectiveness of
secukinumab
3. In two cases, a comparator (etanercept) is associated with lower QALYs and lower costs versus
secukinumab, so ICERs represent costs saved per QALY lost. In this situation, high ICERs
represent more cost-effective options so these low ICERs (£983 and £3,558) indicate that
etanercept is not cost-effective versus secukinumab. Hence we can again conclude that
secukinumab is cost-effective.
Table 109. Incremental costs, incremental QALYs and ICERs for secukinumab versus conventional
care in the biologic experienced population

Conventional care
Incr. Costs

Incr. QALYs

ICER

Base case

£1,747

0.778

£2,245

Scenario 1a

£1,979

0.769

£2,574

Scenario 1b

£3,358

0.643

£5,223

Scenario 2

£8,556

0.601

£14,248

Scenario 3*

N/A

N/A

N/A

Scenario 4

£1,363

0.654

£2,083

Scenario 5

£2,322

0.723

£3,213

Scenario 6a

N/A

N/A

N/A

Scenario 6b

N/A

N/A

N/A

Scenario 6c

N/A

N/A

N/A

Scenario 7a

£1,747

0.882

£1,979

Scenario 7b

£1,747

0.711

£2,455

Scenario 8

N/A

N/A

N/A

Scenario 9

£1,238

0.798

£1,551

Scenario 10

£2,173

0.762

£2,853

Note: Scenarios 3, 6a, 6b & 6c are not relevant to comparison versus conventional care since the ratio of BASDAI / BASFI change from
baseline amongst responders versus non-responders and the network meta-analysis results only affect comparisons versus the TNFα
inhibitors. Scenario 8 is not relevant to comparison versus conventional care since it only affects comparison with infliximab and
infliximab biosimilar.

The results of the scenario analyses in Table 109 demonstrate that secukinumab remains a costeffective treatment option compared to conventional care across all changes in key model assumptions.
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5.8.4. Summary of sensitivity analyses results
The results of the probabilistic sensitivity analyses to account for uncertainty across model parameters
found secukinumab 150 mg to be associated with a high probability (95% or greater) of costeffectiveness in both the biologic naïve population (versus all TNFα inhibitor comparators) and the
biologic experienced population (versus conventional care). The OWSA found estimates to be most
sensitive to annual rates of mSASSS change and baseline BASFI, as well as the discount rate applied.
In all cases, however, secukinumab was associated with net monetary benefits in excess of £5,000,
with each QALY valued at £20,000. Finally, a range of scenario analyses to explore the impact of
changes in key model assumptions found the overall model conclusions to be highly robust to these
changes. Secukinumab remained a cost-effective treatment option at the conventional NICE threshold
across all scenarios and all comparisons; to TNFα inhibitors in the biologic naïve population and to
conventional care in the biologic experienced population.

5.9. Subgroup analysis
No further subgroup analysis beyond the exploration of individual subgroup populations of biologic
naïve and biologic experienced patients were explored.

5.10. Validation
As previously mentioned, the NMA informing the model has been reviewed by two clinical experts in the
field of rheumatology:xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.
Both experts confirmed that results were reflective of their clinical experiences and this provides
validation for a number of the clinical inputs informing the economic modelling.85, 211
Further validation can be derived from a comparison of the total costs predicted for TNFα inhibitors and
for conventional care in this model and the York model produced for the MTA in AS. Table 110 presents
a summary comparison of these results, which are based on similar time horizons (58 years in this
model versus 60 years in the York model).
Table 110. Comparison of total costs by intervention in submission model and York model in AS

Total costs – model presented in
this submission
Conventional care

£91,823

Etanercept
Certolizumab
pegol
Adalimumab
Golimumab
Infliximab

£115,779
£124,557
£127,919
£131,157
£139,598

Total costs – York model in AS
(base case)
£110,821
£130,630
£128,485
£130,257
£130,173
£148,073

As can be seen, the model presented in this submission presents relatively similar total costs for each
intervention to those that are predicted by the York model. The comparison in Table 110 therefore
provides support for the validity of the presented model.
An additional validation of the model is provided by a comparison of predicted model outcomes with
long-term registry data from the BSR Biologics Register in AS (BSRBR-AS), which acts as a source of
UK-based real-world data on AS patients who have received biologic therapy.227 Data from this registry
is available that provides information on BASDAI and BASFI scores over 4 years of biologic treatment,
which can be compared to model outcomes. Figure 40, below, shows the average BASDAI and BASFI
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scores amongst patients in the biologic treated health states over 10 years of the model, hence aligning
to the registry data which is based on patients who continue on biologic treatment.
Figure 40. Average BASDAI and BASFI scores from the economic model (over 10 years)

The available data from the BSRBR-AS registry suggests that patients on biologics in clinical practice
might be expected to maintain constant BASDAI scores whilst on biologic treatment.227 For
secukinumab, the maintenance of BASDAI scores up to 2 years is supported up by data presented in
Table 22 (MEASURE 2) and Table 34 (MEASURE 1), which shows that BASDAI changes from baseline
are sustained from Week 52 to Week 104.
In terms of BASFI scores, the model similarly predicts relatively constant BASFI scores for patients
remaining on biologic therapy, with slight increases in score for patients on biologic treatments over the
course of the 10 years shown in Figure 40. Once again, this is validated against real-world outcomes
from the BSRBR-AS registry, which showed relatively sustained BASFI scores following the introduction
of biologic treatment.227 In addition, as with the BASDAI outcome, data from the MEASURE 1 trial of
secukinumab supported that BASFI scores observed at 2 years were consistent with those observed at
1 year (Table 38; data to 2 years unavailable for MEASURE 2).
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5.11. Interpretation and conclusions of economic evidence
The economic model provides estimates of the cost-effectiveness of secukinumab across the
populations of biologic naïve and biologic experienced patients, in line with the final NICE scope for this
appraisal. Cost and resource use inputs are sourced from UK data sources, and utility values are based
on a linear model informed by EQ-5D estimates as per the NICE reference case.
The results of the base case analysis demonstrate that secukinumab represents a cost-effective
treatment option compared to all TNFα inhibitor comparators in the biologic naïve population and
compared to conventional care in the biologic experienced population. Secukinumab is the lowest cost
biologic licensed for the treatment of ankylosing spondylitis. It dominates adalimumab, certolizumab
pegol and etanercept in the base case analysis of the biologic naïve population, having both lower
costs and greater QALY gains. In comparison with golimumab and infliximab the QALY gains are
marginally lower with secukinumab, however there are substantial cost savings, which result in ICERs
in excess of £250,000 saved per QALY lost. In situations in which an ICER is derived from a technology
that is less effective and less costly than its comparator, the commonly assumed decision rule of
accepting ICERs below a given threshold is reversed, and so the higher the ICER, the more cost
effective a treatment becomes. We can therefore conclude that secukinumab represents a costeffective treatment option for patients with ankylosing spondylitis who are naïve to biologic therapy.
In the biologic experienced population, robust comparisons versus the biologic therapies are not
possible due to an absence of randomised controlled data on efficacy in this population. The base case
analysis therefore compares secukinumab with conventional care alone, based on the results of the
MEASURE 1 and MEASURE 2 studies. The ICER for secukinumab versus conventional care in this
population is £2,245. Hence secukinumab also represents a cost-effective treatment option for patients
with ankylosing spondylitis whose disease has responded inadequately to, or who are intolerant to
TNFα inhibitors.
These findings are robust to changes in key assumptions as part of scenario analyses, and exploration
of combined uncertainty in model parameters explored through probabilistic sensitivity analysis. It is
also relevant to note that in the recent MTA of biologics for AS, the preferred approach by the
assessment group was to assume “exchangeable effects across treatments” and in their analysis “the
differences between each of the treatments are driven entirely by their respective acquisition,
administration and monitoring costs”.20 In addition, the network meta-analyses described in Section
4.10 largely indicate no significant differences between secukinumab and the TNFα inhibitors.
One limitation within the modelling is a lack of conditional data for all comparators i.e. changes from
baseline in BASDAI and BASFI for patients meeting the BASDAI 50 response criteria. Assumptions,
validated with UK clinicians, were therefore required. These were tested in a scenario analysis
(scenario 3) without conditional response estimates in which secukinumab dominated all comparators,
with the exception of etanercept, which was associated with marginally lower costs for considerable
QALY loss.
Attempts to incorporate the use of second-line biologics into the model as part of exploratory analyses
are limited by the requirement for assumptions regarding the efficacy of comparator biologics in the
biologic experienced population due to a lack of comparator data. Nonetheless, these exploratory
analyses allow a reasonable estimation of the cost-effectiveness of secukinumab when considering
sequential use of two biologics (see Table 103). Exploratory analyses in the biologic experienced
population provide estimates of the cost-effectiveness of secukinumab versus biologic comparators in
this population. However, lack of comparator data means these analyses rest on an assumption of the
same relative decline in efficacy for both secukinumab and the TNFα inhibitors. Nonetheless they
indicate secukinumab is cost-effective treatment option for biologic experienced patients (see Table
104), further supporting the findings of the base case analysis.
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In summary, secukinumab is a cost-effective treatment option compared to TNFα inhibitors in a biologic
naïve population and compared to conventional care in a biologic experienced population.

6. Assessment of factors relevant to the NHS and other parties
Summary of Budget Impact Analysis


An analysis was conducted to explore the budget impact of the introduction of
secukinumab between 2016-2020.



The analysis was based on predicted market share estimates and discontinuation
rates of secukinumab and the following comparators: adalimumab (Humira®);
certolizumab pegol (Cimzia®); etanercept (Enbrel®); golimumab (Simponi®);
infliximab (Remicade®) and biosimilar versions, Remsima® and Inflectra®.



Introduction of secukinumab 150 mg with the offered PAS is anticipated to be
associated with a significant negative budget impact resulting in a cost saving
each year rising from XXXXXX in Year 1 to XXXXXX in Year 5.



There are no additional service implications resulting from the introduction
secukinumab.

Prevalence and Incidence of AS in England and Wales
A single population was considered in this Budget Impact Analysis: the number of patients who will
receive biologic therapy for AS in England and Wales. The population considered is representative of
current and expected future clinical practice in the UK, considering both the proportion of patients who
have responded inadequately to conventional treatment for AS and the proportion that will receive
biologic therapy based on commissioning practice.
Estimations of the total projected population in England and Wales were taken from the Office for
National Statistics.41 From these population estimates, the projected adult population (≥ 18 years) in
England and Wales were calculated and summed to give a projected adult population in England &
Wales between 2016 and 2020 (a five year time horizon).
In order to calculate the number of patients with AS in England and Wales, a prevalence rate of 0.238%
was taken from a study by Dean et al. which reported a mean European prevalence of AS of 23.8 per
10,000.51 The incidence rate reported in the BSR guidelines of 7.3 per 100,000 person years was
approximated to 0.01% and used to calculate the annual incidence of AS in England and Wales.
The projected prevalence and incidence of AS in England and Wales between 2016 and 2020 are
presented in Table 111 and Table 112, respectively.
Table 111. Projected Prevalent Population of AS in England and Wales 2016-2020
Year

2016

2017

2018

2019

2020

Population in England aged ≥18
years (at end of year)

43,482,704

43,818,066

44,130,533

44,413,044

44,672,000

Population in Wales aged ≥18
years (at end of year)

2,484,908

2,494,638

2,502,874

2,509,965

2,515,368

Population in England and
Wales aged ≥18 years (at end
of year)

45,967,612

46,312,704

46,633,407

46,923,009

47,187,368
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Prevalence of AS

0.238%

0.238%

0.238%

0.238%

0.238%

Prevalence of AS in England
and Wales

109,403

110,224

110,988

111,677

112,306

Abbreviations: AS, ankylosing spondylitis.

Table 112. Projected Incident Population of AS in England and Wales 2016-2020
Year

2016

2017

2018

2019

2020

45,967,612

46,312,704

46,633,407

46,923,009

47,187,368

Incidence of AS

0.01%

0.01%

0.01%

0.01%

0.01%

Incidence of AS in England and
Wales

3,172

3,196

3,218

3,238

3,256

Population in England and
Wales aged ≥18 years (at end
of year)

Abbreviations: AS, ankylosing spondylitis.

Additional Mortality Rate of Patients with AS
The mortality rate of males and females aged 45-50 was taken from the National Life Tables, and
averaged to give a mortality rate for each gender in this age group (0.26% and 0.17% in males and
females, respectively). This age range was selected to approximately reflect the mean age of patients
in the MEASURE 2 and MEASURE 1 trials and the likely average age of patients in clinical practice.
The mortality rate was subsequently adjusted based on the relative risk of death for AS per gender and
the background mortality rate subtracted to give an additional mortality rate for males and females with
AS (0.16% and 0.06% for males and females, respectively).83 These additional mortality rates were
then weighted according to the European gender ratio in AS of 3.8:1 (males: females) to give an
average additional mortality rate for patients with AS of 0.14%.51 Application of this additional mortality
rate to the estimates of the prevalence and incident populations resulted in a net number of patients
with AS as shown below.
The details of the additional mortality rate calculation and the resulting net number of patients with AS
are presented in Table 113.
Table 113. Mortality Rate Calculation for Patients with AS

Year

2016

2017

2018

2019

2020

General mortality rate (males, age 45-50)

0.26%

0.26%

0.26%

0.26%

0.26%

General mortality rate of (females, age 45-50)

0.17%

0.17%

0.17%

0.17%

0.17%

Relative risk of death for AS patients (male)

1.63

1.63

1.63

1.63

1.63

Relative risk of death for AS patients (female)

1.38

1.38

1.38

1.38

1.38

Proportion of patients with AS (male)

0.77

0.77

0.77

0.77

0.77

Proportion of patients with AS (female)

0.23

0.23

0.23

0.23

0.23

Additional mortality rate for patients with AS
(male)

0.16%

0.16%

0.16%

0.16%

0.16%

Additional mortality rate for patients with AS
(female)

0.06%

0.06%

0.06%

0.06%

0.06%

Additional mortality rate for patients with AS
(weighted per gender)

0.14%

0.14%

0.14%

0.14%

0.14%

Estimated number of patients with AS

112,575

113,420

114,205

114,914

115,562

Net number of patients with AS, taking into
account additional AS-related mortality

112,419

113,263

114,047

114,755

115,402

Abbreviations: AS, ankylosing spondylitis.
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Estimated Number of AS Patients Receiving Treatment with Biologics in Each Year
The number of patients eligible for treatment with secukinumab was calculated based on 40% of
patients not responding to conventional treatment and thus being eligible for biologic therapy.19
Subsequently 60% of these patients were considered to receive biologic therapy based on clinical
expert opinion resulting in 24% of patients being eligible for, and subsequently treated with, biologics.85
Details of these calculations are shown in Table 114 below.
Table 114. Estimated Number of Patients Receiving Biologic Therapy 2016-2020

Year

2016

2017

2018

2019

2020

Net number of patients with AS

112,419

113,263

114,047

114,755

115,402

Proportion of patients eligible for and
subsequently treated with biologics

24.00%

24.00%

24.00%

24.00%

24.00%

Number of patients eligible for and
subsequently treated with biologics

26,981

27,183

27,371

27,541

27,696

Abbreviations: AS, ankylosing spondylitis.

Predicted Uptake of Secukinumab
Internal market share estimates were applied to determine the number of eligible patients predicted to
receive secukinumab. Market shares were estimated based on current market shares, change in
market shares over the previous three years and anticipated market changes including the introduction
of biosimilars. The uptake of secukinumab was assumed to increase over time from xx in 2016 to xxx in
2020, in doing so displacing current biologic therapies used for the treatment of AS in England and
Wales: adalimumab, etanercept, infliximab (Remicade®) and biosimilar versions (Inflectra® and
Remsima®), golimumab and certolizumab pegol.
The market share estimates used in the budget impact analysis are presented in Table 115 below.
Table 115. Market Share Estimates by Regimen 2016-2020

Year

2015

2016

2017

2018

2019

2020

Adalimumab

xxx

xxx

xxx

xxx

xxx

xxx

Etanercept

xxx

xxx

xxx

xxx

xxx

xxx

Infliximab

xxx

xx

xx

xx

xx

xx

Biosimilar infliximab

xx

xx

xx

xx

xx

xx

Certolizumab pegol

xx

xx

xx

xx

xx

xx

Golimumab

xxx

xxx

xxx

xxx

xxx

xxx

Adalimumab

xxx

xxx

xxx

xxx

xxx

xxx

Etanercept

xxx

xxx

xxx

xxx

xxx

xxx

Infliximab

xxx

xx

xx

xx

xx

xx

Biosimilar infliximab

xx

xx

xx

xx

xx

xx

Certolizumab pegol

xx

xx

xx

xx

xx

xx

Golimumab

xxx

xxx

xxx

xxx

xx

xx

Secukinumab

xx

xx

xxx

xxx

xxx

xxx

NHS without secukinumab

NHS with secukinumab
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In addition, the withdrawal rates used in the cost-effectiveness model described above (please see
Table 76) were applied, to calculate the number of patients expected to be treated with each biologic in
each year.
Additional Costs
No additional costs are expected as there are no service implications associated with the introduction of
secukinumab. Treatment of secukinumab will not require additional monitoring or testing in comparison
to the comparator biologic treatments.
Unit Cost Assumptions and Calculations
As there are no additional costs associated with the introduction of secukinumab, the only costs
considered in the budget impact analysis were the costs of the drugs and associated administration
costs. The dosing regimens detailed in the relevant SmPCs of the included biologics were applied in the
budget impact analysis, consistent with their respective marketing authorisation, for further details
please see Section 5.2.3.
For infliximab (Remicade®) and the infliximab biosimilars, it was assumed that, following the initial 3
doses at Weeks 0, 2 and 6, patients received each subsequent maintenance dose every 8 weeks. This
is a conservative approach as the licence for infliximab notes maintenance dosing every 6-8 weeks,
and hence maintenance dosing may be more frequent (and therefore costly) in practice. Since
infliximab is dosed by weight, the average number of vials required by each patient was calculated
based on a mean weight of 78.20 kg (SD 16.88 kg) – the pooled average weight of all patients in the
MEASURE 2 and MEASURE 1 trials – and it was assumed that weight was normally distributed. The
calculation performed was that presented previously in Table 83, resulting in acquisition costs per dose
for infliximab (Remicade®) and the infliximab biosimilars of £1,850.59 and £1,665.54, respectively.
In addition to treatment acquisition costs, the administration cost of each drug was also included. For
those therapies administered subcutaneously (all included therapies with the exception of infliximab),
this was assumed to consist of a one-off training cost after which there is no administration cost
because patients are able to self-inject. This training cost was assumed to be £43.00, based on the cost
of 1 hour of nurse training (including qualifications) from the Personal and Social Services Research
Unit Costs 2015.224 In contrast, infliximab is considered to incur a £326.46 administration cost per dose
due to the intravenous formulation of this drug. This cost is sourced from the NHS Reference Costs
2014-15 (health resource group [HRG] code SB15Z).222
A summary of the details of the unit costs and corresponding calculated three-monthly and annual costs
used in the budget impact analysis are presented in Table 116 and Table 117 below.
Table 116. Details of unit costs used in the budget impact analysis
Drug
Secukinumab
with PAS
Adalimumab
Certolizumab
Pegol with PAS
Etanercept
Golimumab
Infliximab
Biosimilar
Infliximab

Cost per
pack

Cost per
dose

Dose

Pack size

150mg at Baseline, W1, W2, W3, W4 then monthly
40mg every 2 weeks

150mg x2
40mg

xxxxxxx
£352.14

xxxxxxx
£352.14

400mg at W0, W2, W4 then 200mg every 2 weeks
50mg once/week
50mg once/month
5mg/kg at W0, W2, W6 then every 6-8 weeks

200mg
50mg
100mg
100mg

£357.50
£178.75
£762.97
£419.62

£357.50
£178.75
£762.97
£1,850.59

5mg/kg at W0, W2, W6 then every 6-8 weeks

100mg

£377.66

£1,665.54

Abbreviations: PAS, Patient Access Scheme.
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Table 117. Calculated costs used in the budget impact analysis

Etanercept
Golimumab
Infliximab
Biosimilar
Infliximab

3.00
6.52

xxxxxxxxx
£2,296.77

6.00
13.04

xxxxxxxxx
£4,593.54

xxxxxxxxx
£9,230.08

12.00
26.09

xxxxxxxxx
£9,187.08

£357.50
£178.75
£762.97
£1,850.59

£43.00
£43.00
£43.00
a
£326.46

9.78
13.00
3.00
3.00

£43.00
£2,366.75
£2,331.91
£6,531.15

6.52
13.00
3.00
2.00

£2,331.73
£2,323.75
£2,288.91
£4,354.10

12.00
26.08
6.00
3.26

£4,290.00
£4,661.80
£4,577.82
£6,035.07

£6,664.73
£9,352.30
£9,198.64
£16,920.32

24.00
52.16
12.00
6.52

£8,580.00
£9,323.60
£9,155.64
£14,199.42

£1,665.54

£326.46

a

3.00

£5,976.00

2.00

£3,984.00

3.26

£5,431.59

£15,391.59

6.52

£12,992.46

Total cost

xxxxxxxxx
£2,339.77

Total cost

7.00
6.52

Cost

No. of doses
required

Year 2+

£43.00
£43.00

Cost

No. of doses
required

Year 1

xxxxxxx
£352.14

Cost

No. of doses
required

Months 6-12

No. of doses
required

Certolizumab
Pegol with PAS

Months 4-6

Admin cost

Secukinumab
with PAS
Adalimumab

Cost per
dose

Drug

Months 1-3

Abbreviations: PAS, Patient Access Scheme.
a
Infliximab administration cost is a cost per dose; all other administration costs are a one-off cost. bMonth 1-3 costs for certolizumab pegol incorporate a PAS, where patients receive the first 3 months of
treatment (10 vials of 200 mg) free of charge.
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Costs were then weighted according to the prevalent and incident populations, assuming that for
secukinumab all patients would initially receive first year costs in Year 1, and subsequently
incident populations would receive first year costs while the prevalent population would receive
Year 2+ costs. For comparator treatments, incident populations were assumed to receive first
year costs, and prevalent populations assumed to receive Year 2+ costs in all five years. The
weighted costs per treatment are presented in Table 118.
Table 118. Weighted unit costs per patient

Weighted Costs

2016

2017

2018

2019

2020

Secukinumab with PAS

xxxxxxxxx

xxxxxxxxx

xxxxxxxxx

xxxxxxxxx

xxxxxxxxx

Adalimumab

£9,188.29

£9,188.29

£9,188.29

£9,188.29

£9,188.29

Etanercept

£9,324.41

£9,324.41

£9,324.41

£9,324.41

£9,324.41

Infliximab

£14,276.08

£14,276.08

£14,276.08

£14,276.08

£14,276.08

Biosimilar Infliximab

£13,060.06

£13,060.06

£13,060.06

£13,060.06

£13,060.06

Certolizumab Pegol

£8,526.04

£8,526.04

£8,526.04

£8,526.04

£8,526.04

Golimumab

£9,156.85

£9,156.85

£9,156.85

£9,156.85

£9,156.85

Abbreviations: PAS, patient access scheme.

Additional Resource Savings
There is a cost saving associated with the subcutaneous administration of secukinumab in
comparison to the i.v. administration of infliximab. This has been incorporated into the above unit
costs. No other additional resource savings are anticipated.
Annual Budget Impact
The annual budget impact anticipated following the introduction of secukinumab with a PAS
applied is presented in Table 119. Secukinumab (with PAS) is anticipated to result in a negative
budget impact each year i.e. annual cost saving rising from xxxxxxxxxx in Year 1 to xxxxxxxxxxx
in Year 5.
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Table 119. Budget impact results 2016-2020 - with PAS

Year

2016

2018

2019

2020

£99,528,570
£45,538,774
£16,265,023

£107,050,809
£40,122,353
£12,208,797

£114,591,079
£34,604,160
£10,187,242

£122,150,872
£28,999,263
£9,340,698

£8,354,019
£18,414,516
£29,942,852
£223,456,019

£12,174,206
£18,552,759
£32,488,230
£224,547,561

£16,072,267
£18,681,232
£32,713,202
£226,848,659

£18,090,800
£18,797,246
£32,916,357
£229,186,883

£19,019,663
£18,903,147
£33,101,804
£231,515,448

xxxxxxxxxx
£92,051,474
£48,966,069

xxxxxxxxxxx
£92,742,531
£41,743,876

xxxxxxxxxxx
£93,384,748
£36,301,176

xxxxxxxxxxx
£93,964,684
£28,836,800

xxxxxxxxxxx
£89,884,604
£19,332,842

£23,481,930
£8,354,019
£16,368,459
£25,336,260
xxxxxxxxxxxx

£16,265,023
£12,174,206
£14,429,924
£25,526,466
xxxxxxxxxxxx

£12,208,797
£16,072,267
£12,454,155
£23,366,573
xxxxxxxxxxxx

£9,055,326
£16,080,711
£12,531,497
£21,160,515
xxxxxxxxxxxx

£8,302,842
£16,906,367
£8,401,399
£16,550,902
xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxx

NHS without secukinumab
Adalimumab
£94,296,632
Etanercept
£48,966,069
Infliximab
£23,481,930
Biosimilar Infliximab
Certolizumab Pegol
Golimumab
Total
NHS with secukinumab
Secukinumab with
PAS
Adalimumab
Etanercept
Infliximab
Biosimilar Infliximab
Certolizumab Pegol
Golimumab
Total
Net Budget Impact
(with PAS)

2017

Abbreviations: PAS, patient access scheme.
a
Negative values indicate a negative budget impact i.e. cost saving each year

Limitations of the Budget Impact Analysis
The primary limitation of the budget impact analysis described is that it does not consider
sequential treatment of biologics. As there is no clear guidance on the sequence of treatments,
switching between biologic therapies has not been considered in this model, but should be noted
in the interpretation of these results.
Summary of Results
The budget impact of using secukinumab with the PAS resulted in a substantial estimated cost
saving every year ranging from xxxxxxxxxx in Year 1 to xxxxxxxxxxx in Year 5. The results
assume market share estimates of xx in Year 1 rising to xxx in Year 5, and higher levels of
secukinumab uptake would be associated with even greater cost savings. These findings confirm
the significant economic benefit conferred by secukinumab, adding further support to this
submission.
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1 Introduction
1.1 Background
1.1.1 Ankylosing spondylitis (AS)
Ankylosing spondylitis (AS) is a chronic inflammatory disease that affects the axial
skeleton and is manifested by back pain and progressive stiffness of spine [1]. The
disease is prevalent in 0.2 to 1% of the whole population in Europe [2].
Treatment of the disease can decrease pain, symptoms and prevent complications
and deformities. As recommended in the updated Assessment of Spondyloarthritis
international

society

(ASAS)/European

League

Against

Rheumatism

(EULAR)

guidelines on AS management, the treatment of ankylosing spondylitis consists of
non-steroidal anti-inflammatory drugs (NSAIDs), including Coxibs as first-line [3].
Disease-modifying anti-rheumatic drugs (DMARDs), corticosteroids and anti-TNF
therapy can also be given to patients with persistently high disease activity despite
conventional treatments according to the ASAS recommendations. In 2010,
ASAS/EULAR guidelines on the management of AS were updated. Physical therapy
contributes enormously towards pain relief and flexibility. Surgery is recommended
in only rare cases [3, 4].

1.1.2 Secukinumab
Secukinumab is a first in class recombinant high‐affinity, fully human monoclonal
anti-human antibody of the IgG1/kappa isotype that selectively targets interleukin
17A (IL‐17A).
Secukinumab offers a new mode of action therapy for the treatment of active AS.
Two pivotal, randomised, double‐blind, placebo‐controlled studies were conducted
(MEASURE-1 Study: CAIN457F2305 and MEASURE-2 Study: CAIN457F2310) among
patients with active AS, to confirm the efficacy and characterise the safety of
secukinumab in AS [5]. Both MEASURE 1 and MEASURE 2 trials evaluated
secukinumab 75 mg and 150 mg versus placebo. In the MEASURE 1 study, patients
received an intravenous loading dose of 10 mg/kg every two weeks for the first four
weeks of treatment followed by monthly subcutaneous doses that aimed to provide
high exposure for induction of response in order to confirm the clinical benefit
observed in an initial proof-of-concept study; MEASURE 2 evaluated subcutaneous
loading regimens on the other hand. For ethical reasons, placebo‐treated patients
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who did not meet predefined response criteria were re‐randomised 1:1 at week 16 to
receive active treatment.
In MEASURE 1, the ASAS20 response rates at week 16 were 61%, 60%, and 29%
for subcutaneous secukinumab at doses of 150 mg and 75 mg and for placebo,
respectively (P<0.001 for both comparisons with placebo). ASAS40 response rates
at week 16 were 42% and 33% in the groups that received subcutaneous
secukinumab at the higher and lower doses, respectively, as compared with 13% in
the placebo group (P<0.001 for both comparisons with placebo) [6].
In MEASURE 2, ASAS 20 response rates were 61%, 41%, and 28% for subcutaneous
secukinumab at doses of 150 mg and 75 mg and for placebo, respectively (P<0.001
for the 150-mg dose and P=0.10 for the 75-mg dose). ASAS40 response rates at
week 16 were 36% with subcutaneous secukinumab at a dose of 150 mg and 26%
with subcutaneous secukinumab at a dose of 75 mg, as compared with 11% with
placebo (P<0.001 and P = 0.10, respectively, with placebo) [6]. The significant
improvements were sustained through 52 weeks.

1.1.3 Adalimumab
Adalimumab is a human anti-tumor necrosis factor (TNF) monoclonal antibody and
was approved by the FDA in June 2006 for reducing signs and symptoms in patients
with AS.
In the phase 3 ATLAS trial, subcutaneous injection of adalimumab 40 mg every
other week was compared with placebo for 24 weeks. Patients who did not achieve
an ASAS20 response at weeks 12, 16 or 20 were eligible for early escape open label
treatment with adalimumab every other week [7].
At week 12, 58.2% of adalimumab-treated patients achieved a 20% response
according to the Assessment in Ankylosing Spondylitis International Working Groupc
criteria for improvement (ASAS20), compared with 20.6% of patients treated with
placebo. At least a 50% improvement in the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI50) at week 12 was achieved by 45.2% of patients in the
adalimumab arm and 15.9% in the placebo arm, respectively. Patients treated with
adalimumab also had significant improvements in the ASAS 40 response and the
response according to the ASSAS5/6 criteria at weeks 12 and 24 [7].
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The percentage of patients achieving ASAS20, ASAS40, ASAS 5/6 and ASAS partial
remission responses was sustained from week 24 to up to 2 years [8].

1.2 Rationale
Whereas both, adalimumab and secukinumab have demonstrated superiority against
placebo, to date, no comparative studies of adalimumab and secukinumab have
been published in AS.
In the absence of head-to-head trials, meta-analytic techniques can be used to
synthetise all evidence from various sources to estimate indirect relative treatment
effects. In cases where three or more treatment options are being compared, a
mixed-treatment comparison (MTC), also called network meta-analysis, becomes a
more relevant method. MTC evidence synthesis is a generalisation of a series of
pairwise meta-analyses for A vs. B trials to data structures including multiple
treatment arms.
In some cases though, MTC or indirect treatment comparison (ITC) can be biased by
cross-trial differences that is not possible to correct (e.g. difference in study designs,
eligibility criteria, outcome definition or time assessment). In 2010, Signorovitch et
al. proposed to carry out a matching-adjusted indirect comparison (MAIC) using
both, aggregated data available in the literature, and individual patient data (IPD)
from randomised clinical trials to solve of these issues [9]. This technique was used
in the recent years in several indications including psoriasis and psoriatic arthritis [911]. Unlike standard MTC methods, MAIC can compare treatments even if the
evidence network is not connected.
The objective of this analysis was to carry out a MAIC comparing primary efficacy
outcomes between patients receiving secukinumab in the MEASURE 2 trial and
patients receiving adalimumab in the ATLAS trial at week 16. As patients in the
placebo arm of the ATLAS trial could receive open label treatment with adalimumab
as early as 12 weeks after randomisation, the indirect treatment comparison
between secukinumab and adalimumab at week 16 was non-placebo-adjusted. In
addition to comparison of outcomes at week 16, additional analyses were carried out
for long-term outcomes reported at week 24 and week 52. Furthermore, outcomes
at week 12 were calculated using both, a placebo-adjusted and a non-placeboadjusted comparison.
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Further analyses are planned using MEASURE 1 study for secukinumab following the
same method.

1.3 Objectives
The objectives of this study were as follows:


Carry out MAIC analyses in AS for primary efficacy outcomes at week 16



Carry out additional analyses on outcomes reported at week 12, week 24 and
week 52
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2 Methods
2.1 Population
The population considered was the intention-to-treat population from MEASURE-2
and ATLAS respectively.
Patients from the two pooled secukinumab arms were matched to reflect the patient
characteristics from the adalimumab arm from ATLAS. Patients from the placebo
arm in MEASURE-2 were matched to reflect the patient characteristics from placebo
arm from ATLAS.
Whereas patients who had previously received anti-TNF therapy, cyclosporine,
azathioprine, or disease-modifying antirheumatic drugs (DMARDs) were excluded
from the ATLAS trial, previous use of DMARDs and anti-TNF agents was allowed in
MEASURE-2.

2.2 Matching-adjusted indirect comparison
The objective of the matching was to re-weight individual patients from the available
MEASURE-2 trial to match the mean baseline characteristics reported in the
literature in the ATLAS trial. The methods presented below are based on the
Signorovitch et al. (2010) publication [10].

2.2.1 Statistical principles
The matching is accomplished by re-weighting patients in the MEASURE-2 trial by
their odds of having been enrolled in the ATLAS trial. The approach is very similar
to propensity score weighting with the difference that IPD are not available for the
ATLAS trial so that the usual maximum likelihood approach cannot be used to
estimate the parameters of the propensity score model. Instead, a method of
moments must be used. After the matching is complete and weights have been
added to the IPD, it is then possible to estimate the weighted outcomes and
compare the results across. IPD data was accessed using the statistical software
SAS v9.2 and the matching using R v3.2.1.

The mapping approach can be described as follows:
Let’s assume that each trial has one arm. In this case each patient can be
characterised by the following random triple (X, T, Y) where:
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X: baseline characteristics (e.g. age, weight, mean BASDAI score at baseline)



T: Treatment of interest (e.g. T = 0 for secukinumab and T = 1 for
adalimumab)



Y: outcomes of interest (e.g. ASAS20)

In this situation, for each patient we have the following random triple (x i, ti, yi) with
i=1 to N but only when IPD is available, i.e. when ti = 0. In case where ti = 1, only
the mean baseline characteristics 𝑥̅ 1 and mean outcome 𝑦̅1 is observed.
Given the observed data, the causal effect of treatment T = 0 versus T = 1 on the
mean of Y can be estimated as follows:
𝑁

∑
𝑦𝑖 (1−𝑡𝑖 )𝑤𝑖
𝜃̂ = ∑𝑖=1
− 𝑦̅1
𝑁 (1−𝑡 )𝑤
𝑖=1

Where weight 𝑤𝑖 =

Pr(𝑇𝑖 =1|𝑥𝑖 )
Pr(𝑇𝑖 =0|𝑥𝑖 )

𝑖

𝑖

(Equation 1)

is the odds that patient i receives treatment T= 1 versus

T = 0 (i.e. enrolls in ATLAS versus MEASURE 2) given baseline characteristics xi.
As you can see in Equation 1, the weighted outcome estimates are calculated based
on the weights the patients receiving T = 0 (e.g. secukinumab) to match the
distribution of patients receiving T = 1 (e.g. adalimumab). This estimator has been
used previously in the literature in the situation where observational data are fully
available for individual patients receiving either treatment [12].
As above-mentioned, it is important to first estimate the weight wi for each patient
where IPD is available to match the observed aggregated data. The individual
weights can be estimated using a logistic regression model as shown below following
matching methods based on propensity scoring [13].

𝑤𝑖 = exp(𝛼 + 𝑥𝑖′ 𝛽) (Equation 2)
However, since IPD are not available for the ATLAS trial, the usual maximum
likelihood approach cannot be used to estimate the parameters of the propensity
score model. Instead, a method of moments must be used. To apply the methods of
moments to estimate β as shown in Equation 2, we re-weighted the IPD of patients
receiving T = 0 (e.g. secukinumab) by 𝑤𝑖 = exp(𝑥𝑖′ 𝛽) to exactly match their mean
baseline characteristics to the aggregate data available in the literature (e.g.
adalimumab). β is estimated solving the following equation:
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0 =

̂)
𝑥 exp(𝑥𝑖′ 𝛽
𝑖=0 𝑖
′
̂
∑𝑖:𝑡 =0 exp(𝑥𝑖 𝛽)
𝑖

∑𝑖:𝑡

− ̅̅̅
𝑥1 (Equation 3)

It is possible to use this estimator since a logistic regression model for the odds of
receiving T=1 vs. T=0 would, by definition, provide the correct weights for balancing
the trial populations. If the xi’s contains all confounders and the logistic model for wi
is correctly specified, then 𝜃̂ in Equation 4 provides a consistent estimate of the
causal effect of treatment T=0 vs. T=1 on the mean of Y among patients actually
receiving treatment T=1.
𝜃̂ =

∑𝑖:𝑡

̂)
𝑦𝑖 exp(𝑥𝑖′ 𝛽
− 𝑦̅1
′𝛽
̂
exp
(
𝑥
)
=0

𝑖=0

∑𝑖:𝑡

𝑖

𝑖

(Equation 4)

Now that by applying these weights, we match perfectly the patient characteristics
of the aggregated data (e.g. adalimumab for ATLAS). It is possible to do the same
for placebo using the same methodology. After matching both treatment and
placebo arms to match the aggregated baseline characteristics from the comparator
trial arms, it is then possible to estimate the relative treatment effect between T = 1
and T = 0 (e.g. secukinumab versus adalimumab) by using the method presented by
Bucher et al.[14].
To assess the impact of re-weighting the IPD, an effective sample size can be
computed as the square of the summed weights divided by the sum of the squared
weights [9]. If the weights are treated as fixed, this effective sample size provides
the correct sample size for converting the standard deviation of the re-weighted
outcome to a standard error. The maximum effective sample size occurs when all
patients have equal weight.

2.2.2 Matching optimisation algorithm
It can be shown that 𝛽̂ in equation (2) can be obtained by minimizing equation
𝑄(𝛽) = ∑𝑖:𝑡𝑖=0 exp(𝑥𝑖𝑇 𝛽) where 𝑥𝑖𝑇 is the vector of baseline characteristics used for the
matching for individual i. In this study, 𝑄(𝛽) was minimized using the function optim
and specifying the “BFGS” method in R. This function is based on a so called generalpurpose optimization using the quasi-Newton method as developed by Broyden,
Fletcher, Goldfarb and Shanno (1970).
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2.2.3 Practical steps for the MAIC in this study
The matching-adjusted indirect comparisons performed during this study followed
the following steps:


Identify the matching variables to use from the Novartis trial (MEASURE-2) in
SAS (see 2.5)



Create a file containing patient subject ID and matching variables



Export file to be read in R



Run matching algorithm in R for both secukinumab and placebo respectively
to match the reference trial treatment and placebo arm



Export weights obtained from the matching to be read in SAS



Import weights in SAS



Estimated weighted outcomes of interest, including risk differences, relative
risks and odds ratios



Present results in Excel

2.3 Outcomes of interest
Different efficacy outcomes were considered in this analysis. In both trials, patients
were assessed at different points in time and recorded the proportion of patients
with an ASAS20 response and an ASAS40 response. Additional endpoints might be
considered in future analyses.
Both endpoints were derived using non-responder imputation (NRI). Both, the
primary and the secondary endpoint for ASAS response rate from MEASURE-2 were
analysed:


ASAS20 at week 12, 16, 24 and 52



ASAS40 at week 12, 16, 24 and 52

All ASAS responses were considered binary outcomes.

2.4 Analyses
In general, all efficacy outcomes for adalimumab together with their standard errors
and confidence intervals were estimate from the published numbers of patients
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reported to have a response, and the number of patients randomized to each
treatment arm. In a single randomised clinical trial, these outcomes can be
displayed by means of the following 2x2 contingency table:
Table 1. Outcome data from a single randomised clinical trial
New treatment
Placebo

Success
a
c

Failure
b
d

Efficacy outcomes for secukinumab were estimated using weighted averages as well
as regression models that take into account the different weights obtained by the
matching adjustment. To obtain these weighted estimates, the statistical software
SAS was used.

2.4.1 Comparison of secukinumab and adalimumab at week 12
Indirect treatment comparisons between secukinumab and adalimumab at week 12
were placebo-adjusted, i.e. after reweighting patients in the MEASURE-2 trial,
relative efficacy outcomes of secukinumab vs. placebo in MEASURE-2 were
compared to relative efficacy outcomes of adalimumab vs. placebo in ATLAS.

2.4.1.1 Risk differences
Risk differences were calculated as the absolute difference in relative response
frequencies between adalimumab and placebo, and secukinumab and placebo,
respectively.

Risk differences between adalimumab and placebo in the ATLAS trial were calculated
from the contingency table as follows:
𝑅𝐷 = 

𝑎
𝑐
−
𝑎+𝑏 𝑐+𝑑

The variance can then be calculated as follows:
𝑉𝑎𝑟(𝑅𝐷) =

𝑝1 (1 − 𝑝1 ) 𝑝2 (1 − 𝑝2 )
+
𝑛1
𝑛2

Where p1 and p2 are the observed rates of occurrence of the given event in the
treatment and comparator arm, respectively.
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A 95% confidence interval around this risk difference was calculated using the
Normal approximation, i.e. lower and upper limits were calculated as follows:
𝑝1 (1 − 𝑝1 ) 𝑝2 (1 − 𝑝2 )
𝑅𝐷 ±  𝑧0.975 √
+
𝑛1
𝑛2
Where z0.975 is the 0.975 quantile of the standard normal distribution.

Risk differences between secukinumab and placebo in the reweighted MEASURE
population were estimated using the RISKDIFF option in the TABLE statement of
PROC FREQ in SAS with patient weights entered through the WEIGHT option.

P-values for the difference of risk differences between secukinumab vs. placebo and
adalimumab vs. placebo were calculated from the following z statistic, which divides
the difference in risk differences by the combined standard error:
𝑧 =

𝑅𝐷𝑆𝐸𝐶𝑣𝑠.𝑃𝐵𝑂 − 𝑅𝐷𝐴𝐷𝐴𝑣𝑠.𝑃𝐵𝑂
√𝑉𝑎𝑟(𝑅𝐷𝑆𝐸𝐶𝑣𝑠.𝑃𝐵𝑂 ) + 𝑉𝑎𝑟(𝑅𝐷𝐴𝐷𝐴𝑣𝑠.𝑃𝐵𝑂 )

2.4.1.2 Odds ratios
An odds ratio is defined as the ratio of the odds of an event occurring in one group
to the odds of it occurring in another group. In this study, the odds ratio provides a
relative measure of change of the event of interest (e.g. reaching ASAS20) by
calculating the ratio of the odds of a response in the active treatment arm by the
odds of a response in the placebo arm. An OR above 1 would constitute an
improvement compared to placebo.

Odds ratios for response in the adalimumab arm vs. the placebo arm in the ATLAS
trial were calculated using the following formula:
𝑂𝑅 = 

𝑎𝑑
𝑏𝑐

,

where a, b, c and d refers to Table 1.
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Confidence intervals around the OR for adalimumab vs. placebo were based on the
assumption that log odds ratio approximately follow a normal distribution.
The variance of the log odds ratio was estimated as follows:
𝑉𝑎𝑟(𝑙𝑜𝑔(𝑂𝑅)) =

1 1 1 1
+ + +
𝑎 𝑏 𝑐 𝑑

Thus, the 95% confidence interval of the log OR was estimated as follows:
1 1 1 1
log 𝑂𝑅  ±  𝑧0.975 √ + + +
𝑎 𝑏 𝑐 𝑑
When no events will have been reported, a continuity correction factor will be
applied by adding 0.5 to each cell in Table 1.

Odds ratios for response in the secukinumab arm vs. the placebo arm in the
reweighted MEASURE-2 population were derived from a logistic regression model
estimated by using generalized estimating equations (GEEs). These GEEs were fitted
using PROC

GENMOD

in SAS as suggested by Signorovitch et al. [9]. In this

regression model, patient weights were again entered through the WEIGHT option,
and the REPEATED statement was used to ensure that the weights are correctly
interpreted in the estimation of standard errors.

2.4.1.3 Relative risks
Relative risks are defined as the probability of an event in the treatment group
(a/(a+b)) divided by the probability of the same event to occur in the comparator
group (c/(c+d)). RRs can be interpreted in a similar way as ORs.
Relative risks for adalimumab vs. placebo were estimated from the 2x2 contingency
table shown in Table 1 as follows:
𝑎
𝑎
+
𝑏⁄
𝑅𝑅 =

𝑐
𝑐+𝑑

As for OR, RRs were transformed by taking the natural logarithm and assume that
log relative risk follows a normal distribution. The variance of the log RR can be
calculated as follows:
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1

1

1

1

𝑉𝑎𝑟(𝑙𝑜𝑔(𝑅𝑅)) = 𝑎 − 𝑎+𝑏 + 𝑐 − 𝑐+𝑑.
The 95% confidence interval of the log RR was estimated as follows:
1
1
1
1
log(𝑅𝑅)  ±  𝑧0.975√ −
+ −
𝑎 𝑎+𝑏 𝑐 𝑐+𝑑

Relative risks of response for secukinumab vs. placebo in the reweighted MEASURE2 population were derived from the same logistic regression model that was used to
estimate odds ratios described in 2.4.1.2.

2.4.2 Frequentist indirect comparison (Bucher method)
Matching-adjusted indirect treatment comparisons between secukinumab and
adalimumab were conducted using the Bucher method.
In the publication by Bucher et al. (1997), the authors presented a simple method to
estimate - using a frequentist approach - the relative treatment effect of treatment
A and C using treatment B (usually placebo) as common comparator.
Usually, outcomes of interest such as odds ratio or relative risk are transformed by
taking the natural logarithm.
The method is as follows:
Let’s assume:


𝛿𝐴𝐶 is the meta-analytic estimate of the difference between treatment A and
C, usually the



𝛿𝐵𝐶 is the meta-analytic estimate of the difference between treatment B and C

Then, the indirect estimate of the difference between A and B can be estimated as
follows:
𝛿𝐴𝐵 = (𝛿𝐴𝐶 − 𝛿𝐵𝐶 )
The standard error (SE) can then be estimated:
𝑆𝐸(𝛿𝐴𝐵 ) = √𝑉𝑎𝑟(𝛿𝐴𝐶 ) + 𝑉𝑎𝑟(𝛿𝐵𝐶 )
And the 95% confidence interval (CI), assuming that 𝛿𝐴𝐵 follows a normal
distribution:
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95%𝐶𝐼:𝛿𝐴𝐵  ± 𝑧0.975 𝑥𝑆𝐸(𝛿𝐴𝐵 )

This method was applied to estimate matching-adjusted log odds ratios and
matching-adjusted log relative risks for secukinumab vs. adalimumab. Log odds
ratios, log relative risks, and corresponding standard errors for adalimumab vs.
placebo and secukinumab vs. placebo, respectively, were obtained from the ATLAS
trial and the reweighted MEASURE-2 data as described in 2.4.1.2 and 2.4.1.3.
P-values for indirect treatment comparisons based on relative risks were again
derived from the corresponding z statistic, which divides the difference in log odds
ratios by the combined standard error:
𝑧 =

𝑙𝑜𝑔𝑅𝑅𝑆𝐸𝐶𝑣𝑠.𝑃𝐵𝑂 − 𝑙𝑜𝑔𝑅𝑅𝐴𝐷𝐴𝑣𝑠.𝑃𝐵𝑂
√𝑉𝑎𝑟(𝑙𝑜𝑔𝑅𝑅𝑆𝐸𝐶𝑣𝑠.𝑃𝐵𝑂 ) + 𝑉𝑎𝑟(𝑙𝑜𝑔𝑅𝑅𝐴𝐷𝐴𝑣𝑠.𝑃𝐵𝑂 )

The same approach was used to obtain p-values for odds ratios.

2.4.3 Comparison of secukinumab and adalimumab at week 16, week 24
and week 52
As patients in the placebo arm of the ATLAS trial could receive open label treatment
with adalimumab as early as 12 weeks after randomisation, the indirect treatment
comparisons between secukinumab and adalimumab after week 12 were nonplacebo-adjusted.
Thus, for week 16, 24 and 52, outcomes from the adalimumab arm in ATLAS were
directly compared with outcomes in the reweighted secukinumab arm of MEASURE2. As a complement to placebo-adjusted comparisons, non-placebo-adjusted
comparisons at week 12 were calculated, too.

2.4.3.1 Comparison of response rates
The response rate for patients in the adalimumab arm of the ATLAS trial was
𝑎

𝑝𝐴𝐷𝐴 ∗(1−𝑝𝐴𝐷𝐴 )

estimated as 𝑝𝐴𝐷𝐴= 𝑎+𝑏 , with standard error 𝑆𝐸(𝑝𝐴𝐷𝐴 ) = √

𝑎+𝑏

, and 95%

confidence interval 𝑝𝐴𝐷𝐴  ± 𝑧0.975 ∗ 𝑆𝐸(𝑝𝐴𝐷𝐴 ).
The response rate for patients in the secukinumab arm of the reweighted MEASURE2 population was estimated as a weighted mean, using PROC MEANS option in SAS
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with patient weights entered through the WEIGHT option. Confidence intervals were
estimated based on the normal approximation using the LCL and UCL options in
PROC MEANS.
P-values for the difference in response rates between secukinumab vs. placebo and
adalimumab vs. placebo were calculated from the following z statistic, which divides
the difference in risk response rates by the combined standard error:
𝑧 =

𝑝𝑆𝐸𝐶 − 𝑝𝐴𝐷𝐴
√𝑉𝑎𝑟(𝑝𝑆𝐸𝐶 ) + 𝑉𝑎𝑟(𝑝𝐴𝐷𝐴 )

2.4.3.2 Odds ratios and relative risks
For non-placebo-adjusted comparisons, odds ratios were calculated as the odds of a
response in the active adalimumab arm of the ATLAS trial by the odds of a response
in the secukinumab arm of the reweighted MEASURE-2 population.
𝑂𝑅 = 

𝑝𝑆𝐸𝐶 /(1 − 𝑝𝑆𝐸𝐶 )
𝑝𝐴𝐷𝐴 /(1 − 𝑝𝐴𝐷𝐴 )

Relative risks were estimated accordingly, i.e. as the ratio of response rates.
Standard errors for odds ratios and relative risks were estimated based on the
information provided by a fictitious 2x2 contingency table that shows outcomes in
the adalimumab arm of the ATLAS trial and outcomes in the reweighted
secukinumab arm of MEASURE-2.
For the estimation of standard errors and confidence intervals, the effective sample
size after matching was used as the total number of patients in the reweighted
secukinumab arm:
𝑆𝐸(ln(𝑂𝑅)) =  √𝑁

1
𝑒𝑓𝑓 ∗𝑝𝑆𝐸𝐶

+𝑁

1
𝑒𝑓𝑓 (1−𝑝𝑆𝐸𝐶 )

1−𝑝𝑆𝐸𝐶

𝑆𝐸(ln(𝑅𝑅)) =  √𝑁

1

+𝑁

𝑒𝑓𝑓 ∗𝑝𝑆𝐸𝐶

𝐴𝐷𝐴 ∗𝑝𝐴𝐷𝐴

1−𝑝𝐴𝐷𝐴

+𝑁

𝐴𝐷𝐴 ∗𝑝𝑆𝐸𝐶

+𝑁

1

𝐴𝐷𝐴 ∗(1−𝑝𝐴𝐷𝐴 )

,

,

where
Neff is the effective sample size in the secukinumab arm of MEASURE-2 after
reweighting, and
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NADA is the total number of patients in the adalimumab arm of the ATLAS trial.
A 95% confidence interval was constructed using the normal approximation on the
log scale.

2.5 Scenarios
The different set of matching variables (scenarios) considered are presented in Table
2. In all scenarios, the pooled secukinumab arms from MEASURE-2 were matched to
the adalimumab arm from ATLAS and the placebo arm from MEASURE-2 was
matched to the one in ATLAS, respectively.
All three scenarios used age, sex, mean C-reactive protein, and previous use of antiTNF agents as matching variables. The first scenario further included the mean
BASFI score at baseline, whereas the second scenario further included the mean
BASDAI score at baseline. The third scenario finally included both, mean BASFI and
mean BASDAI scores at baseline.
Table 2. Matching variables
Baseline characteristics
Demographics
Age (yrs), mean (SD)
Female, n (%)
Disease characteristics
BASDAI at baseline, mean (SD)
BASFI at baseline, mean (SD)
CRP (mg/dL), mean (SD)
TNF-naïve, n (%)

ATLAS
ADA 40mg
PBO
(N=208)
(N=107)
41.7 (11.7)
43.4 (11.3)
51 (24.5%)
28 (26.2%)
6.3 (1.7)
5.2 (2.2)
1.8 (2.2)
208 (100%)

6.3 (1.7)
5.6 (2.2)
2.2 (2.9)
107 (100%)

Analyses
#1 #2 #3
x
x

X
X
X

X
X

X
X

X

X
X
X
X

X
X

ADA: Adalimumab; PBO; Placebo; yrs: years; SD: standard deviation; BASDAI: Bath Ankylosing Spondylitis
Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Functional Index; CRP: C-reactive protein; TNF:
Tumor necrosis factor
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London
SW1A 2BU
United Kingdom
+44 (0)845 003 7780

Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response to nonsteroidal anti-inflammatory drugs or TNF-alpha inhibitors [ID719]
Dear Anna
The Evidence Review Group, Kleijnen Systematic Reviews Ltd., and the technical team at
NICE have now had an opportunity to take a look at the submission received on 8 February
2016 from Novartis. In general they felt that it is well presented and clear. However, the ERG
and the NICE technical team would like further clarification on the clinical and cost
effectiveness data (see questions listed at end of letter). The ERG and the technical team at
NICE will be addressing these issues in their reports.
Please provide your written response to the clarification questions by 5pm on 15 March
2016. Your response and any supporting documents should be uploaded to NICE
Docs/Appraisals https://appraisals.nice.org.uk/request/11699.
Two versions of your written response should be submitted; one with academic/commercialin-confidence information clearly marked and one with this information removed.
Please underline all confidential information, and separately highlight information that is
submitted as commercial in confidence in turquoise, and all information submitted as
academic in confidence in yellow.
If you present data that are not already referenced in the main body of your submission and
that are academic/commercial in confidence, please complete the attached checklist for
confidential information.
Please do not embed documents (PDFs or spreadsheets) in your response because this
may result in them being lost or unreadable.
If you have any queries on the technical issues raised in this letter, please contact XXXXX
XXXXX Technical Lead XXXXXXXXXXXXXX. Any procedural questions should be
addressed to XXXXXXXXX Project Manager XXXXXXXXXXXXXXXXX
Yours sincerely
XXXXXXXXXXXXXXXXXX
Technical Adviser – Appraisals
Centre for Health Technology Evaluation
Encl. checklist for in confidence information
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London
SW1A 2BU
United Kingdom
+44 (0)845 003 7780

Section A: Clarification on effectiveness data
Definitions
A1.

A2.

Priority request: Please provide definitions for 1) mild, 2) moderate and 3) severe
ankylosing spondylitis as used in the submission.


Please state how many people had mild, moderate and severe ankylosing
spondylitis in each of the MEASURE trials (and all other trials included in the
network meta-analysis, if available).



Please provide data separately for people with mild, moderate and severe
ankylosing spondylitis, for all outcomes specified in the scope (after 12 and 16
weeks) for each of the MEASURE trials (and all other trials included in the
network meta-analysis, if available).

Please provide a definition of conventional care, in both the biologic experienced and
biologic naïve populations. Does conventional care include physiotherapy and/or
non-steroidal anti-inflammatory drugs (NSAIDS)?


A3.

Please provide an overview of the concomitant therapies that were permitted
in each of the MEASURE trials (and all other trials included in the network
meta-analysis, if available), as well as the prior medications received before
starting the trial.

Section 3.1 of the company submission provides UK specific prevalence estimates.


What is the time frame for the “estimated 200,000 cases of AS [that] have
been diagnosed in the UK”?



What is the denominator used to calculate prevalence?

Literature searching
A4.

Please supply the date span of the individual databases searched for the clinical
systematic literature review and the cost effectiveness systematic literature review.

A5.

Please supply the search strategies for the searches conducted in clinicaltrials.gov
and the International Clinical Trials Registry (ICTRP).

A6.

Inclusion and exclusion criteria:


Please explain why combination therapies were included in the cost
effectiveness inclusion/exclusion criteria (footnote a in table 65) but were not
included for clinical effectiveness (table 6).
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Please explain why non-biologic treatments have been excluded from both
the clinical and cost effectiveness inclusion/exclusion criteria.

Secukinumab trial design and baseline characteristics
A7.

According to table 131 in appendix E of the company submission, concomitant
medicines were allowed in MEASURE 1 and MEASURE 2. Please provide details of
how many patients were on concomitant medication.

A8.

Please report, for both of the MEASURE trials (and all other trials included in the
network meta-analysis, if available), the number of patients whose disease had not
responded to:


NSAIDs



TNF-alpha inhibitors



NSAID and/or TNF-alpha inhibitors

Please provide data separately for each of the patient groups specified above, for all
outcomes specified in the scope (after 12 and 16 weeks), for both of the MEASURE
trials and, if available, all other trials included in the network meta-analysis.

A9.

Please state how intolerance was defined in each of the trials included in the network
meta-analysis. Please report, for both of the MEASURE trials (and all other trials
included in the network meta-analysis, if available), the number of patients who, at
baseline, were intolerant to:


NSAIDs



TNF-alpha inhibitors



NSAID and/or TNF-alpha inhibitors

Please provide data separately for each of the patient groups specified above, for all
outcomes specified in the scope (after 12 and 16 weeks), for both of the MEASURE
trials and, if available, all other trials included in the network meta-analysis.
A10.

Please provide additional detail for the category ‘other’ in table 15 (baseline
characteristics of participants in MEASURE 1 and MEASURE 2) i.e. which ethnic
group represented 13.9% and 21.6% of the secukinumab and placebo arms,
respectively, in MEASURE 1?

A11.

The baseline characteristics for patients in MEASURE 1 appear to differ from the
baseline characteristics for patients in MEASURE 2. For example: ethnicity, average
weight, time since diagnosis and number of prior TNF-alpha inhibitors. Please
discuss the impact these differences may have.
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Secukinumab trial results
A12.

Please provide an interpretation as to why ASAS20 response improves between
weeks 12 and 16, but ASAS40 response deteriorates during this time period, for
people receiving secukinumab in the MEASURE 2 trial (section 4.7.1, figures 11 and
13).

A13.

Please provide patient-level Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) and Bath Ankylosing Spondylitis Functional Index (BASFI) scores from
MEASURE 1 and MEASURE 2 for biologic naïve and experienced patients
separately.

A14.

Please provide details of the statistical analysis methods used for subgroup analyses
(section 4.8). The p-values in table 44, table 45 and all subgroup analyses in section
4.8 appear to be for the treatment comparison within each subgroup and not from an
interaction test between subgroups. Please report the results of a test for an
interaction between treatment and the subgroup.

Statistical analysis of secukinumab trials
A15.

According to table 14, “the impact of missing data on the analysis results of ASAS20
response was assessed by repeating the logistic regression model using different
ways to handle missing data, including multiple imputation and observed data
analysis.”
None of these results appear to be reported, please provide them for the binary
outcomes or clarify why using different assumptions about missing data did not alter
the results.

Network meta-analysis
A16.

Priority request: According to table 8 of the company submission the study by
Marzo-Ortega et al. 2005 was excluded from the network meta-analysis on the basis
that the study did not connect to the network. This study is a comparison of infliximab
with placebo and therefore it is unclear why this study cannot be connected to the
network via the placebo arm.
Please provide further details to explain the reason why this study was excluded, or
provide revised results from the network meta-analyses including this study.

A17.

Priority request: According to section 4.10.9 of the company submission, both fixed
effects and random effects models were applied to all networks. The results for the
random effects models are not included in the company submission. Please provide
the random effects model results for all networks listed in table 59.

A18.

Section 4.10.2 of the company submission states that ASAS 5/6 and SF-36 PCS
outcomes were analysed. Please provide these results.
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A19.

According to section 4.10.6 the Markov Chain Monte Carlo simulations appear to
have been implemented in two different software packages: OpenBUGS and JAGS.
Please clarify why 2 different software packages were employed and specify which
package was used for which analysis.

A20.

Section 4.10.7.1 of the company submission reports the predicted absolute response
for each treatment for 5 outcomes (ASAS20, ASAS40, BASDAI 50, BASDAI change
from baseline, BASFI change from baseline). The analysis methods do not describe
how the absolute response was calculated. Please provide full details of how this was
calculated.

A21.

Section 4.10.8 states that no evidence of inconsistency was found for the base case
network. It is unclear from the text which outcome this refers to. According to the
network diagrams provided in appendix K there is potential for inconsistency in both
the whole population and the biologic naïve population in the ASAS20 networks and
the ASAS40 networks (Figures 51-54). In addition, the cited reference describes
several methods for the assessment of inconsistency.1

A22.



Please specify which method of inconsistency assessment was used.



Please provide the full results of the inconsistency assessment for each
network where inconsistency may be present.

According to page 140 “...there were very few situations [in this network metaanalysis] in which multiple trials informed a comparison, no formal assessment of
heterogeneity was performed.”
Please report the I2 values for comparisons involving 2 or more trials, especially
MEASURE 1 and 2. For example, the comparison of adalimumab with placebo
contained 3 trials so heterogeneity should have been assessed.

A23.

According to page 25, “insufficient data was available to conduct an network metaanalysis in the biologic-experienced only population; outside of the MEASURE 1 and
MEASURE 2 studies there is no reported data for TNF-alpha inhibitors in the
biologic-experienced population.”
Please provide results for MEASURE 1 and MEASURE 2 in the biologic experienced
population.

Matched adjusted indirect comparison
A24.

Section 4.10.11 and appendix J report the results of a matching adjusted indirect
comparison. Please clarify the following points:


Why were other studies of adalimumab not considered in this analysis?



Why were other comparators not considered for this type of analysis?
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Why was only MEASURE 2 included, but not MEASURE 1?

Section B: Clarification on cost-effectiveness data
Model structure and assumptions
B1.

Priority question: In the base case model, response at 12 weeks was defined as an
improvement of 50% or more in BASDAI score from baseline (BASDAI 50). A
scenario analysis defined response as a reduction of the BASDAI to 50% of the
baseline value, or a reduction of 2 units or more.


B2.

In TA383, the appraisal committee concluded that the decision to continue
treatment in clinical practice should be based on the broader definition of
response to treatment outlined in British Society of Rheumatology (BSR)
guidelines and the previous technology appraisal2: a reduction of the BASDAI
to 50% of the baseline value, or a reduction of 2 units or more, together with a
reduction in the spinal pain visual analogue scale (VAS) by 2 cm or more.
Please present the results of an additional scenario analysis, where the
response assessment for treatment continuation takes into consideration the
response definition that was adopted in NICE guidance2, which also includes
2 cm reduction in spinal pain VAS. Please also provide the details regarding
the extent to which data on spinal VAS are missing, and what method was
used to adjust for the missing data.

For people who whose disease has not responded to treatment with the first TNFalpha inhibitor, or whose disease has stopped responding after an initial response,
are biologics used as the next line of treatment? If so:


What proportion of the ankylosing spondylitis population in England use a
second biologic after the first has failed?



What proportion use ‘conventional’ treatment after the first biologic has failed?

B3.

Priority question: When modelling treatment sequencing, an efficacy reduction of
0.55 for the second biologic treatment in the sequence was assumed (Excel model,
“Clinical Inputs” sheet, Cell F26). Please explain how the value of 0.55 was derived.
Please provide and justify the other assumptions in the modelling of second-line
biologics. Include the baseline BASDAI/BASFI values used at the start of second-line
treatment and the values used for change from baseline.

B4.

On pages 185-186, the company submission highlights a “lack of robust clinical data
to support use of the TNF-alpha inhibitors in this setting” as a reason for not
comparing secukinumab to TNF-alpha inhibitors in the biologic experienced
population. Please explain why non-randomised data was not used to compare
secukinumab with TNF-alpha inhibitors in the biologic experienced population in an
exploratory analysis.
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B5.

The model includes an infliximab biosimilar as a comparator, but not the recently
approved etanercept biosimilar
(http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion__Initial_authorisation/human/004007/WC500196736.pdf). Please rerun the analyses
including the etanercept biosimilar.

Treatment effect in cost effectiveness model
B6.

B7.

Priority request: Different values for the change from baseline in BASDAI scores for
biologic naïve patients are reported in table 73 and the Excel model (worksheet
“Clinical inputs”, Cells “F49:L50”).


Please explain which values are the correct ones and why there is a
discrepancy.



Please explain in detail the calculations in the “Subgroup data” sheet,
formulae in columns “M:CU”. How were the BASDAI 50 response, BASDAI
change from baseline and BASFI change from baseline calculate? Which
regression coefficients were used?

Priority request: Baseline BASDAI, BASDAI 50 and absolute BASDAI change from
baseline are correlated parameters. BASDAI 50 and absolute BASDAI change from
baseline were modelled separately; the dependence of these 2 parameters was not
reflected in the probabilistic sensitivity analysis. By contrast, the assessment group
for TA383 (herein referred to as York) used joint modelling approaches for BASDAI
and BASFI-related treatment outcomes (approaches B and C, see sections 6.1.4 and
6.1.5 as well as appendix 9 of the assessment report for TA383).3
Please rerun the economic model using input data based on the results of the
network meta-analysis models (including secukinumab), which incorporate
dependencies between BASDAI, BASDAI 50 and BASFI. Please follow the
approaches B1, B2, C1 and C2 (independent treatment effects) in the York
assessment report for TA383.3

B8.

In TA383, the appraisal committee concluded that TNF-alpha inhibitors were clinically
effective compared with placebo and that they should be considered as a class with
broadly similar, even if not completely identical, effects.2 In the company submission
for secukinumab there were no statistically significant differences between
secukinumab and TNF-alpha inhibitors (except infliximab) for all trial outcomes in the
network meta-analyses.
Please rerun the economic model using input data based on the results of the
network meta-analysis models, which assume that all TNF-alpha inhibitors have the
same treatment effect. Please follow the approaches A3, A4 and A5 in section 6.1.3
and appendix 9 of the York assessment report for TA383.3
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B9.

Please provide all relevant input data for the model so that the other approaches
described in the York assessment report for TA383 (A1-5, B3-5, C3-5) can be
conducted.

B10.

According to table 70, BASDAI 50 responses for biologic naïve patients are obtained
from the network meta-analysis results (figure 26). However, results reported in
table 70 differ from the results in figure 26. Please explain these differences and
clarify how average values were calculated when corresponding outcomes for a
comparator were lacking in the network meta-analysis.

B11.

The BASDAI 50 responses for TNF-alpha inhibitors (Table 70) appear to be
inconsistent with the results in the York assessment report for TA383 (Table 7).3
Please explain why they are different.

B12.

In TA383, recommendations were based on severe active ankylosing spondylitis.
However, the inclusion criteria for MEASURE 1 and MEASURE 2 were not limited
only to “severe” active ankylosing spondylitis. The scope for secukinumab is for
adults with active ankylosing spondylitis.
Were any of the values used in the company model, which came from TA3832 or the
York assessment report3 adjusted for the severity of the ankylosing spondylitis?

B13.

The text above table 71 suggests that the difference in baseline BASDAI and BASFI
scores between responders and non-responders was based on response at week 12.
However, the text following table 72 suggest that response was derived from pooled
data from the MEASURE 1 and MEASURE 2 trials, which suggests that response at
week 16 was used.


Please specify the definition, including time point, of response used to
differentiate between responders and non-responders when estimating
baseline BASDAI and BASFI scores in table 72.



Please provide the number of patients (n) for each result in table 72.



Please provide response-based BASDAI and BASFI figures not differentiated
by treatment.

In the Excel model, the same baseline BASDAI and BASFI scores (given in table 72)
are used even though different secukinumab trial data (week 12 and week 12-16)
were chosen (sheet “Settings”, range “E60:F60”).


B14.

Please provide BASDAI 50 response specific baseline BASDAI and BASFI
scores based on different (week 12 or week 12-16) time point responses.

Section 5.3.3.1 is difficult to follow. Please provide a step by step explanation
showing all formulae used to calculate mean change in BASDAI and BASFI from the

10 Spring Gardens
London
SW1A 2BU
United Kingdom
+44 (0)845 003 7780

various sources (MEASURE 1 & 2 trials, network meta-analyses, York assessment
report3, TA3832 and any other sources).
B15.

By definition, the absolute BASDAI change from baseline at 3 months for the BASDAI
50 responders should be at least 50% of their baseline BASDAI. However, this does
not appear to be the case for some of the model inputs (e.g. etanercept, adalimumab
and conventional care; (tables 72 and 73).
Please explain this discrepancy for BASDAI 50 responders.

B16.

In the Excel model, differing baseline BASDAI and BASFI scores are used in
subgroup (biologic experienced and biologic naïve) and scenario (only MEASURE 2
trial data as a data source for secukinumab) analyses.
Please justify why other baseline characteristics (age, weight and percentage males)
are not varied in these subgroup/scenario analyses.

B17.

BASDAI and BASFI change from baseline of TNF-alpha inhibitors in tables 73 and 74
appear to be inconsistent with the results reported in the York assessment report for
TA383 (for example table 69 on page 167 of the York report).3 Please explain these
differences.

B18.

Please provide details of the methods used to derive the values in table 73 of the
company submission (especially for etanercept, certolizumab pegol and infliximab).

B19.

Please explain how the value of 0.15 for the annual BASFI progression rate for
secukinumab (section 5.3.3.2, second paragraph on page 193) was derived from
Ramiro et al. and MEASURE 1 week 104 rates.4

Adverse events
B20.

Please justify why switching to a second TNF-alpha inhibitor was not allowed
following an adverse event.

Utilities
B21.

Priority request: Please provide the details of the methods used to generate the
utility regression equation (section 5.4.5.4, page 198) used for mapping to EQ-5D.


Please provide details of the regression models considered, the explanatory
variables assessed, and the variable selection method used to obtain the final
model.



Please provide all related regression outputs, e.g. coefficients, test scores
and goodness of fit.
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Please provide a Q-Q plot for all 3 utility regression methods (MEASURE 1-2
model, Wailoo et al. 2015 method and McLeod et al. 2007 method) to
compare the 3 utility mapping models.5, 6

Costs
B22.

Please update the cost regression (section 5.5.5, page 157) used for active disease
health state according to 2016 NHS prices.
Please check the study on which this regression method is based and whether the
assumptions of the regression model are still relevant for the UK clinical setting.7

B23.

The drug acquisition costs are the same as those in the York assessment report for
TA383, from 2014.3 Please verify that these drug prices have not changed since
2014.

B24.

Please explain the calculation methods for the number of doses for all interventions
(especially for certolizumab pegol) (Excel Model Sheet ”Resource Use Inputs”,
Range G15:I20).

B25.

According to the NHS choices website, surgery is part of the treatment pathway. The
model does not include costs related to surgeries. Please justify the assumption of
excluding surgery costs.

Validation
B26.

Please provide a table similar to table 110 for the comparison of total QALYs in the
company model for secukinumab and the York model for TA383. Please provide a
comparison for disaggregated costs in table 110.

B27.

Please provide a figure that compares the average BASDAI and BASFI scores at
different time points from the model with average BASDAI and BASFI scores at
different time points from relevant clinical trials.

B28.

In the excel model, it seems that the model estimates are not the same for total
QALYs and LYs, even though a utility of 1 is used for each alive state (and no
disutilities for adverse events were considered). Please confirm if this is a
programming error. If this is the case, please provide a corrected version.

B29.

In the excel model it appears that the discount rate for costs was used when
discounting both costs and health outcomes. Please confirm if this is a programming
error and if so, provide a corrected version.

B30.

In the excel model it seems that variations in non-responder BASFI baseline value,
and in non-responder change in BASDAI and BASFI, have no effect at all on costs
and QALYs. Please confirm if this is meant to be the case and provide an
explanation.
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B31.

In the excel model, there is a big difference between the averages from probabilistic
sensitivity analyses (PSA) and base case deterministic results, especially in QALYs.
Please explain the underlying reasons for this.

B32.

In the excel model, some of the model input parameters were not included in the PSA
(e.g. relative risk of BASDAI 50 response for biologic experienced patients). Please
justify the inclusion criteria that were applied to the input parameters for PSA.

B33.

Please provide the BASDAI and BASFI changes from baseline used in Scenario 3
described in section 5.8.3 (page 232).

Section C: Textual clarifications and additional points
C1.

Table 6: The inclusion criteria list patients with intolerance or inadequate response.
However, the exclusion criteria list “treatment-naïve patients”. Please explain this
discrepancy.

C2.

Details of how many patients remain in MEASURE 2 at different time points were
provided. However, outcomes reported in tables and appendices do not always
reflect these numbers. For example, table 139 reports on 68 patients at 16 weeks in
the secukinumab arm yet there were only 66 patients in study at this point. Please
add reasons for any differences in the patient numbers to each table.

C3.

Cross-references are missing on page 58 and 213 (the text says “please see section
0”). Please confirm the correct section numbers that should be referenced here.
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Section A: Clarification on effectiveness data
Definitions
A1. Priority request: Please provide definitions for 1) mild, 2) moderate and 3) severe
ankylosing spondylitis as used in the submission.
There is currently no consensus on the definitions of mild, moderate or severe ankylosing
spondylitis (AS).1 The classification of AS continues to be a topic of debate and the absence of
agreed terminology means that the relevance and importance of this classification is unclear.2
The inclusion criteria of the MEASURE 2 and MEASURE 1 trials specified that patients had been
diagnosed with moderate to severe AS with prior documented radiologic evidence (x-ray or
radiologist’s report) fulfilling the Modified New York criteria for AS with active AS assessed by
BASDAI≥4 (0-10), spinal pain as measured by VAS≥4 (0-10) on BASDAI question 2, and total
back pain as measured by VAS≥40 (0-100mm).3, 4 No further criteria were used to determine
whether patients had moderate to severe AS or to distinguish between these classes.
This is in line with the approved indication for secukinumab, the population in the final NICE
scope, with the British Society for Rheumatology guidelines for prescribing biologics in AS and
the EMA CHMP Guideline on Clinical Investigation of Medicinal Products for the Treatment of
Ankylosing Spondylitis (2005).5, 6



Please state how many people had mild, moderate and severe ankylosing spondylitis in
each of the MEASURE trials (and all other trials included in the network meta-analysis, if
available).

In both MEASURE trials, patients were required to have prior documented radiologic evidence
fulfilling the Modified New York criteria for AS with active AS assessed by BASDAI≥4 and spinal
pain as measured by VAS≥4 cm, meaning that all patients in the study had active AS, in line with
the approved indication for secukinumab and the population in the final NICE scope.
Please see above statements regarding the definitions and available data for MEASURE 1 and
MEASURE 2.
Furthermore, this data does not exist for the other trials included in the network meta-analysis
(NMA), indicating that such classification lacks clinical relevance.



Please provide data separately for people with mild, moderate and severe ankylosing
spondylitis, for all outcomes specified in the scope (after 12 and 16 weeks) for each of
the MEASURE trials (and all other trials included in the network meta-analysis, if
available).

See above, these data are not available.
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A2. Please provide a definition of conventional care, in both the biologic experienced and
biologic naïve populations. Does conventional care include physiotherapy and/or nonsteroidal anti-inflammatory drugs (NSAIDS)?
As described in Section 3.5 of the submission, conventional care is defined as treatment with
NSAIDs alongside non-pharmacological interventions to help relieve pain and stiffness (e.g.
physiotherapy).5 Therefore, conventional care is considered to include both NSAIDs and
physiotherapy. This treatment is variably referred to in the submission as conventional therapy or
conventional care; the two terms are considered interchangeable.



Please provide an overview of the concomitant therapies that were permitted in each of
the MEASURE trials (and all other trials included in the network meta-analysis, if
available), as well as the prior medications received before starting the trial.

Concomitant Therapies – MEASURE 2 and MEASURE 1
Information on permitted concomitant therapies within the MEASURE 1 and MEASURE 2 trials
was provided in Tables 11 and Appendix E (Table 131) of the submission; “Inclusion criteria” and
“Guidelines for the use of concomitant medicines”, respectively.
Please find below a summary of the concomitant therapies that were permitted in other trials
included in the network meta-analysis.
Concomitant Therapies – Other Trials Included in the NMA
Details of concomitant therapies used in other trials included in the NMA are presented in Table
1 below.
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Table 1: Summary of the concomitant therapies that were permitted in other trials
included in the NMA
Trial
ATLAS

Treatment
7

Concomitant Medications

Adalimumab

Remain on the following treatments if dosage has remained
stable for at least 4 weeks before the baseline visit:
 Sulfasalazine (≤3gm/day)
 Methotrexate (≤25mg/week)
 Hydroxychloroquine (≤400mg/day)
 Prednisone or prednisone equivalent (≤10mg/day)
 NSAIDS

Hu (2012)8

Adalimumab

Patients could remain taking the following treatments if dosage
has remained stable for at least 4 weeks before the baseline
visit:
 Sulfasalazine (≤3gm/day)
 Methotrexate (≤25mg/week)
 Prednisone and/or prednisone equivalents (≤10mg/day)
and/or NSAIDs

Huang (2014)9

Adalimumab

The following treatments were allowed, however dose
adjustments, induction and/or discontinuation of therapies was
only permitted during the open-label period:
 Methotrexate (≤25mg/week)
 Sulfasalazine (≤3gm/day)
 Prednisone (≤10mg/day)
 NSAIDs and/or analgesics

RAPID-axSpA10

Certolizumab

NSAIDs
DMARDs

Giardina (2010)11

Etanercept

NSAIDs

SPINE10

Etanercept

NSAIDs – doses had to remain stable for the 2 weeks prior to
study entry
DMARD (sulfasalazine and methotrexate) – doses had to remain
stable in the 4 weeks prior to study entry

ASSERT12

Infliximab

Patients could receive concomitant stable doses of:
 NSAIDs
 Acetaminophen (paracetamol)
 Tramadol

GO-RAISE13

Golimumab

Patients were allowed to continue the following concomitant
treatments at stable doses:
 Methotrexate
 Sulfasalazine
 Hydroxychloroquine
 Corticosteroids
 NSAIDs
Patients receiving NSAIDs had to have received continuous
therapy for 3 months at the highest recommended doses or had
to have been unable to receive a full 3month course of full dose
NSAID therapy because of intolerance, toxicity or
contraindications

12

Abbreviations: DMARD, Disease modifying anti-rheumatic drug; NSAID, Non-steroidal anti-inflammatory drug.
Source: as indicated.

Prior Medications
In MEASURE 1 and 2 Prior medications were reported in similar proportions of patients across
the treatment groups:
o
o

MEASURE 1: xxxxx and xxxxx for the secukinumab IV-150 mg and placebo groups
MEASURE 2: prior medications were reported in xxxxx and xxxxx of patients in the
secukinumab 150 mg s.c. and placebo groups, respectively.

Please find in xxxxxx2 below a summary of the prior medications that patients in MEASURE 1
and 2 had received.
xxxxxx2xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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A3. Section 3.1 of the company submission provides UK specific prevalence estimates.


What is the time frame for the “estimated 200,000 cases of AS [that] have been
diagnosed in the UK”?

The prevalence estimate of 200,000 cases of AS was provided by the Department of Health in
The Musculoskeletal Services Framework published on 12th July 2006.14 The original source
states that “upwards of 400,000 adults in the UK have rheumatoid arthritis, while about 200,000
have been diagnosed with ankylosing spondylitis…”, which suggests the figure of 200,000 is an
estimate of the number of patients in the UK who, at the time of reporting, had received a
diagnosis of AS.



What is the denominator used to calculate prevalence?

The prevalence estimate of 200,000 is quoted for adults in the UK and therefore, the
denominator is assumed to be the adult population in the UK at the time of reporting.14 Assuming
a UK adult population of 47,469,500 as reported in 2006, this would be equivalent to a
prevalence estimate of 42.1 cases per 10,000, which is a similar order of magnitude to the
alternative European prevalence estimate of 23.8 cases per 10,000.15, 16

Literature searching
A4. Please supply the date span of the individual databases searched for the clinical
systematic literature review and the cost effectiveness systematic literature review.
a) For the clinical systematic literature review, databases were searched from database
inception up to 23rd January 2015 (PubMed, Cochrane), 26th January (Embase), and 27th
January 2015 (BIOSIS) for the original review. For the update, all databases were
searched from 1st January 2014 to 14th September 2015.
As described in Appendix C of the submission, in the original clinical systematic literature review,
databases were searched from database inception up to 23rd January 2015 (PubMed,
Cochrane), 26th January (Embase), and 27th January 2015 (BIOSIS). For the update, all
databases were searched from 1st January 2014 to 14th September 2015.

b) For the original economic systematic literature review, databases were searched from 1 st
January 1999 up to 22nd December 2014 (Embase, Cochrane Library), 23rd January
2015 (PubMed), and 27th January 2015 (EconLit, BIOSIS). For the update, all databases
were searched from 1st January 2014 to 14th September 2015.
As described in Appendix D of the submission, in the original economic systematic literature
review, databases were searched from 1st January 1999 up to 22nd December 2014 (Embase,
Cochrane Library), 23rd January 2015 (PubMed), and 27th January 2015 (EconLit, BIOSIS). For
the update, all databases were searched from 1st January 2014 to 14th September 2015.
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Database inception dates for PubMed, EMBASE and BIOSIS are 1946, 1947 and 1926,
respectively.

A5. Please supply the search strategies for the searches conducted in clinicaltrials.gov and
the International Clinical Trials Registry (ICTRP).
Search Strategy for clinicaltrials.gov
The following search strategies, listed as Conditions | Interventions | Age Group, were conducted
in clinicaltrials.gov:

o "ankylosing spondylitis" | secukinumab OR cosentyx | Adult, Senior
o "ankylosing spondylitis" | certolizumab OR cimzia | Adult, Senior
o "ankylosing spondylitis" | Etanercept OR Enbrel OR Avent OR BX2922 OR CHS-0214 OR
ENIA11 OR Etacept OR Etanar OR GP2013 OR GP2015 OR HD203 OR LBEC0101 OR
M923 OR PRX-106 OR SB4 OR tunex OR yisapu | Adult, Senior
o "ankylosing spondylitis" | Adalimumab OR Humira OR Trudexa OR ABP 501 OR
BI695501 OR CHS-1420 OR GP2017 OR M923 OR PF-06410293 | Adult, Senior
o "ankylosing spondylitis" | infliximab OR Remicade OR CT-P13 OR Remsima OR Inflectra
| Adult, Senior
o "ankylosing spondylitis" | Golimumab OR Simponi | Adult, Senior

Search Strategy for the International Clinical Trials Registry (ICTRP)
The following search strategies were conducted in the ICTRP:

o
o
o
o
o
o

"ankylosing spondylitis" in condition, "Secukinumab" in intervention
"ankylosing spondylitis" in condition, "certolizumab" in intervention
"ankylosing spondylitis" in condition, "Etanercept" in intervention
"ankylosing spondylitis" in condition, "Adalimumab" in intervention
"ankylosing spondylitis" in condition, "Infliximab" in intervention
"ankylosing spondylitis" in condition, "Golimumab" in intervention

A6. Inclusion and exclusion criteria:


Please explain why combination therapies were included in the cost effectiveness
inclusion/exclusion criteria (footnote a in table 65) but were not included for clinical
effectiveness (table 6).

The clinical systematic literature review was designed to inform the NMA, which did not consider
combination therapies as these were considered inappropriate comparators for the decision
problem; therefore the inclusion of combination therapies was beyond the scope of the clinical
literature review. The economic literature review was designed with broader inclusion criteria in
order to allow the collection of data that may have been beneficial for the model design.



Please explain why non-biologic treatments have been excluded from both the clinical
and cost effectiveness inclusion/exclusion criteria.
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Non-biologic treatments were excluded from both the clinical and cost effectiveness
inclusion/exclusion criteria consistent with the final scope issued by NICE, which is presented in
Table 1 of the submission. Whilst we acknowledge that the scope also defines “established
clinical management without secukinumab” for the population whose disease has responded
inadequately to, or who are intolerant to, TNFα inhibitors, we considered that no appropriate
search strategy could be employed to capture this comparator and that this comparator would be
addressed by the placebo arms of any clinical studies of biologic treatments identified by the
SLR.

Secukinumab trial design and baseline characteristics
A7. According to Table 131 in appendix E of the company submission, concomitant
medicines were allowed in MEASURE 1 and MEASURE 2. Please provide details of how
many patients were on concomitant medication.
In MEASURE 1, up to Week 16, concomitant medications were used xxxxxxxxxxxxxxx in the
placebo groups and by xxxxxxxxxxxxxxxxxx in the secukinumab IV-150 mg group. In MEASURE
2, up to Week 16, concomitant medications were used by xxxxxxxxxxxx in the secukinumab
groups and xxxxxxxxxxxxxxxxxx patients in the placebo group.

A8. Please report, for both of the MEASURE trials (and all other trials included in the
network meta-analysis, if available), the number of patients whose disease had not
responded to:




NSAIDs
TNF-alpha inhibitors
NSAID and/or TNF-alpha inhibitors

Please provide data separately for each of the patient groups specified above, for all
outcomes specified in the scope (after 12 and 16 weeks), for both of the MEASURE trials
and, if available, all other trials included in the network meta-analysis.
Feasibility for the above analyses was assessed by determining the patient numbers per subgroup. The results of these analyses are presented in Table 3 below.
Table 3: Patient numbers for sub-groups defined by inadequate response to prior
medications
MEASURE 1
Patients with inadequate
response to:

MEASURE 2

Secukinumab
150 mg

Placebo

Secukinumab
150 mg

Placebo

NSAIDs

xx

xx

xx

xx

TNFα inhibitors

xx

xx

xx

xx

NSAIDs and TNFα inhibitors

xx

x

x

xx

NSAIDs or TNFα inhibitors

xx

xx

xx

xx

Abbreviations: NSAID, non-steroidal anti-inflammatory drug; TNFα, tumour necrosis factor alpha

Sub-group analyses were deemed feasible where a minimum of 20 patients were available for
both arms of the studies. Based on the above analyses, the sub-group of patients with
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inadequate response to both NSAIDs and TNFα inhibitors was deemed too small for meaningful
sub-group analysis. Outcome data, on ASAS20, ASAS40, BASDAI 50, BASDAI change from
baseline and BASFI change from baseline, for the other three sub-groups, is provided in Table 4
to Table 6 below. No data on these sub-groups is available for any of the other trials included in
the network meta-analysis.
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Table 4: Results for NSAID inadequate responders at week 16
MEASURE 1
Endpoint

MEASURE 2

Secukinumab 150
mg

Placebo

Secukinumab 150
mg

Placebo

ASAS20
ASAS40

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxxxx

BASDAI50

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxx

BASDAI change from baseline
n, LS mean change (SE)

BASFI change from baseline

xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxx
xxxxxxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxxx

xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx
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Table 5: Results for TNFα inhibitor inadequate responders at week 16
MEASURE 1
Endpoint

MEASURE 2

Secukinumab 150 mg

Placebo

Secukinumab 150 mg

Placebo

ASAS20

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxx

ASAS40

xxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxx

BASDAI50

xxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxx

BASDAI change from baseline
n, LS mean change (SE)

BASFI change from baseline
n, LS mean change (SE)

xxx
xxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx

xxxxxxxxx
xxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx
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Table 6: Results for NSAIDs or TNFα inhibitors inadequate responders at week 16
MEASURE 1
Endpoint

MEASURE 2

Secukinumab 150 mg

Placebo

Secukinumab 150 mg

Placebo

ASAS20

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

ASAS40

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxx

BASDAI50

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxx

BASDAI change from baseline
n, LS mean change (SE)

BASFI change from baseline
n, LS mean change (SE)

xxx
xxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx

xxxxxxxxx
xxxxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx
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A9. Please state how intolerance was defined in each of the trials included in the network
meta-analysis. Please report, for both of the MEASURE trials (and all other trials included in
the network meta-analysis, if available), the number of patients who, at baseline, were
intolerant to:




NSAIDs
TNF-alpha inhibitors
NSAID and/or TNF-alpha inhibitors

Please provide data separately for each of the patient groups specified above, for all
outcomes specified in the scope (after 12 and 16 weeks), for both of the MEASURE trials
and, if available, all other trials included in the network meta-analysis.
Intolerance to prior medication was based on the individual investigator’s assessment. Feasibility
for the above analyses was assessed by determining the patient numbers per sub-group. The
results of these analyses are presented in Table 7 below.
Table 7: Patient numbers for sub-groups defined by inadequate response to prior
medications
MEASURE 1

MEASURE 2

Secukinumab
150 mg

Placebo

Secukinumab
150 mg

Placebo

NSAIDs

xx

xx

x

xx

TNFα inhibitors

x

x

x

x

NSAIDs and TNFα inhibitors

x

x

x

x

NSAIDs or TNFα inhibitors

xx

xx

xx

xx

Patients with intolerance to:

Abbreviations: NSAID, non-steroidal anti-inflammatory drug; TNFα, tumour necrosis factor alpha

Sub-group analyses were deemed feasible where a minimum of 20 patients were available for
both arms of the studies. Based on the above analyses, no meaningful analyses of sub-groups
with intolerance to prior medications were possible.
No data on these sub-groups is available in the public domain for any of the other trials included
in the network meta-analysis.

A10. Please provide additional detail for the category ‘other’ in table 15 (baseline
characteristics of participants in MEASURE 1 and MEASURE 2) i.e. which ethnic group
represented 13.9% and 21.6% of the secukinumab and placebo arms, respectively, in
MEASURE 1?
Please find the requested information in Table 8 below.
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Table 8: Race data for MEASURE 1 participants
Secukinumab 150 mg
(N=125)

Placebo
(N=122)

69 (55.2)

81 (66.4)

0 (0.0)

1 (0.8)

21 (16.8)

19 (15.6)

American Indian or Alaska Native, n (%)

8 (6.4)

3 (2.5)

Native Hawaiian or other Pacific Islander, n (%)

0 (0.0)

1 (0.8)

xxxxxxxxx

xxxxxxxxx

xxxxxxxxx

xxxxxxxxx

White, n (%)

xxxxxxx

xxxxxxx

North African, n (%)

xxxxxxx

xxxxxxx

Turkish, n (%)

xxxxxxx

xxxxxxx

Western European, n (%)

xxxxxxx

xxxxxxx

White, n (%)
Black or African American, n (%)
Asian, n (%)

Other, n (%)
Mestizo / Mestiza, n (%)

A11. The baseline characteristics for patients in MEASURE 1 appear to differ from the
baseline characteristics for patients in MEASURE 2. For example: ethnicity, average weight,
time since diagnosis and number of prior TNF-alpha inhibitors. Please discuss the impact
these differences may have.
As described by study investigators, the primary publication of MEASURE 2 and MEASURE 1
findings by Baeten et al. (NEJM, 2015) states that the baseline demographic and disease
characteristics were similar between MEASURE 2 and MEASURE 1 and among the groups
within each study.17 This manuscript was peer reviewed and approved by external experts
outside the secukinumab study group prior to publication. Thus, no impact is expected from any
of the above mentioned factors.
Of note, as patients treated with more than one TNF-alpha inhibitor were excluded from both
studies, the number of patients exposed to more than 1 TNF-alpha inhibitor in either study was
negligible. In addition, as described in the submission dossier, pooled subgroup analyses based
on ethnicity and weight revealed no clinically meaningful differences in efficacy or safety results
based on these subgroups.

Secukinumab trial results
A12. Please provide an interpretation as to why ASAS20 response improves between
weeks 12 and 16, but ASAS40 response deteriorates during this time period, for people
receiving secukinumab in the MEASURE 2 trial (section 4.7.1, figures 11 and 13).
ASAS 20 and ASAS 40 are binary clinical variables, and there is a likelihood of seeing variation
in the visit-to-visit results of these variables in rheumatology studies. Similar variation was also
observed in the ATLAS study for adalimumab, in which a continual improvement in ASAS 20 rate
was seen throughout the study, but a slight decrease in ASAS 40 rate was seen between weeks
30-52, even when using the less conservative statistical analysis of observed data.
The numerical decrease in ASAS 40 response in the MEASURE 2 trial was less than 3% (38.9%
at week 12 compared with 36.1% at week 16), which is clinically negligible. It is important to note
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that after week 16, the ASAS 40 response rate for secukinumab 150 mg continues to improve up
to Week 52 at 48.6%. These data for secukinumab 150 mg were analysed using the most
conservative method for missing data: non-responder imputation. Any patient data that were
missing at any of the time points were imputed as a non-response for ASAS 20 and ASAS 40.
The ASAS 40 response deterioration in the MEASURE 2 trial was less than 3% (38.9% at week
12 compared with 36.1% at week 16). It is important to note that after week 16 the ASAS 40
response rate for secukinumab 150 mg continues to improve through to 48.6% at 52 weeks. It
should also be noted that the data for secukinumab 150 mg was analysed using the most
conservative method for missing data: non-responder imputation. Any patient data that was
missing at any of the time points was imputed as a non-response with baseline values.
BASDAI is a continuous efficacy variable, rather than a binary endpoint, and the data for
secukinumab 150 mg during the same time period of MEASURE 2 shows continuous
improvement through weeks 0 - 16 as demonstrated in xxxxxxx1 below.
xxxxxxx1xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

A13. Please provide patient-level Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) and Bath Ankylosing Spondylitis Functional Index (BASFI) scores from
MEASURE 1 and MEASURE 2 for biologic naïve and experienced patients separately.
The
requested
patient-level
data
is
provided
in
separate
excel
files.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxx
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A14. Please provide details of the statistical analysis methods used for subgroup analyses
(section 4.8). The p-values in table 44, table 45 and all subgroup analyses in section 4.8
appear to be for the treatment comparison within each subgroup and not from an interaction
test between subgroups. Please report the results of a test for an interaction between
treatment and the subgroup.
The MEASURE 1 and MEASURE 2 studies were not powered to detect a difference between the
TNFα inhibitor-naïve subgroup and the TNFα inhibitor-inadequate responder subgroup, and
hence these analyses were not included in the pre-specified analysis plan. However, the test for
interaction between treatment and subgroup on the primary endpoint has been carried out as
requested. The results are shown in Table 9 and Table 10 below. Relatively small patient
numbers in the TNFα inhibitor-inadequate responder subgroup mean that these results should
not be relied upon. Anti-TNF-α naïve patients showed numerically higher ASAS 20 response
rates at Week 16, and whilst the tests for interaction do not reach statistical significance, we
consider them to be clinically meaningful. In addition, switching to an alternative TNFα inhibitor in
axial spondyloarthropathies has been shown to be associated with lower response rates.18
Please note that these analyses were carried out at a trial level, and thus included the unlicensed
75mg dose of secukinumab.
Within the allocated time frame it has not been possible to run tests of interaction for the
secondary efficacy endpoints – we will endeavour to supply these by Friday 18th March.
Table 9: MEASURE 1 ASAS20 response by subgroup at Week 16 using non-responder
imputation (full analysis set)

Subgroup

TNFα
inhibitornaïve

TNFα
inhibitorinadequat
e
responder

Treatment
Group

n/M (%)

Comparat
or

Odd
s
ratio

95%
confidence
interval

p-value,
unadjuste
d

Secukinuma
b 75 mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxx

Secukinuma
b 150mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxx

Placebo

xxxxxxxxxxx
x

xx

xx

xx

xx

Secukinuma
b 75 mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx
x

xxxxxx

Secukinuma
b 150mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxx

Placebo

xxxxxxxxxxx

xx

xx

xx

xx

P value
of
treatment
by TNF
status
subgroup
interactio
n
xxxxxx

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders);
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable; TNFα, tumour necrosis factor
alpha.
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Table 10: MEASURE 2 ASAS20 response by subgroup at Week 16 using non-responder
imputation (full analysis set)

Subgroup

TNFα
inhibitornaïve

TNFα
inhibitorinadequate
responder

Treatment
Group

n/M (%)

Comparator

Odds
ratio

95%
confidence
interval

p-value,
unadjusted

Secukinumab
75 mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Secukinumab
150mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Placebo

Xxxxxxxx

xx

xx

xx

xx

Secukinumab
75 mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Secukinumab
150mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Placebo

xxxxxxxxx

xx

xx

xx

xx

P value of
treatment
by TNF
status
subgroup
interaction
xxxxxx

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders);
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable; TNFα, tumour necrosis factor
alpha.

Statistical analysis of secukinumab trials
A15. According to table 14, “the impact of missing data on the analysis results of ASAS20
response was assessed by repeating the logistic regression model using different ways to
handle missing data, including multiple imputation and observed data analysis.”
None of these results appear to be reported, please provide them for the binary outcomes or
clarify why using different assumptions about missing data did not alter the results.
As stated in the submission the sensitivity analyses of the primary endpoint included:
o Same logistic regression model using multiple imputation to handle missing values, to
assess the robustness of missing data handling
o Same logistic regression model with observed data (with no rescue penalty), to assess
the robustness of missing data handling
Please find below the results of these different analyses for ASAS20 at Week 16 in Table 11.
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Table 11: Sensitivity analyses on ASAS20 at Week 16 in MEASURE 1 and 2
Analysis

Response
Rate

Comparator

Odds
Ratio

95% CI

p-value

Secukinumab 150mg (n=125)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=122)

xxxx

x

x

x

x

MEASURE 1
Multiple imputation

Observed data (with no rescue penalty)
Secukinumab 150mg (n=125)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=122)

xxxx

x

x

x

x

Secukinumab 150mg (n=72)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=74)

xxxx

x

x

x

x

MEASURE 2
Multiple imputation

Observed data (with no rescue penalty)
Secukinumab 150mg (n=66)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=63)

xxxx

x

x

x

x

In addition, post-hoc analyses using last observation carried forward (LOCF) imputation for
missing data have now been performed, and these are provided in Table 12.
Table 12: Post-hoc LOCF analyses on ASAS20 at Week 16 in MEASURE 1 and 2
Analysis

n

N

Response rate

95% CI

Secukinumab 150mg

xx

xxx

xxxx

xxxxxxxxxx

Placebo

xx

xxx

xxxx

xxxxxxxxxx

Secukinumab 150mg

xx

xx

xxxx

xxxxxxxxxx

Placebo

xx

xx

xxxx

xxxxxxxxxx

MEASURE 1
LOCF

MEASURE 2
LOCF

Abbreviations: CI, confidence interval; IV, intravenous; LOCF, last observation carried forward
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Network meta-analysis
A16. Priority request: According to table 8 of the company submission the study by MarzoOrtega et al. 2005 was excluded from the network meta-analysis on the basis that the study
did not connect to the network. This study is a comparison of infliximab with placebo and
therefore it is unclear why this study cannot be connected to the network via the placebo
arm.
Please provide further details to explain the reason why this study was excluded, or provide
revised results from the network meta-analyses including this study.
In the Marzo-Ortega et al. 2005 study all patients were treated with methotrexate and were
randomly assigned, in a ratio of 2:1, to receive five infusions of either 5 mg/kg infliximab or
placebo over 30 weeks.19 As such, all patients in the placebo arm were also receiving
methotrexate as per the planned treatment regimen. As methotrexate is considered to have
some benefit as a treatment in AS, and all patients within the placebo arm of the trial received
methotrexate, it was considered inappropriate to use this treatment regimen as a proxy for
placebo in the NMA; as such, the study was deemed to be disconnected from the network.
In reviewing the studies included in the network, two omissions from the original set of analyses
were identified:
o
o

The ATLAS study had been excluded from the BASFI change from baseline networks in
error
The Huang (2014) study had not been included in the biologic-naïve networks. Initially
this study was categorised as being “unclear” regarding whether the population was
biologic naïve or biologic experienced. On further review, the article includes the
statement “Prior exposure to TNF-α inhibitors, natalizumab or efalizumab at any time, or
use of traditional Chinese medicines within 28 days of baseline was not allowed”. This
indicates that the study was conducted amongst biologic naïve patients. Therefore
revised analyses, including Huang (2014) in the biologic naïve networks are, presented in
Section D:.

A17. Priority request: According to section 4.10.9 of the company submission, both fixed
effects and random effects models were applied to all networks. The results for the random
effects models are not included in the company submission. Please provide the random
effects model results for all networks listed in table 59.
Please see Table 13 to Table 20 for random effects results from both overall and biologic naïve
populations in the base case NMA as well as the three sensitivity analyses (excluding MEASURE
1, 12 week data only and both excluding MEASURE 1 and using 12 week data only). Please
note that the random effects results presented below are for the updated analyses including
ATLAS in the BASFI networks and Huang (2014) in the biologic naïve networks (see response to
A16). As discussed in the submission (Section 4.10.9), of the submission, the assessment of
model fit by Deviance Information Criterion (DIC) indicated no strong preference for either the FE
or RE models in any of the analyses where both model types were possible. Furthermore, for
some analyses in the biologic naïve population RE models were not mathematically feasible to
conduct. Given this, combined with the low number of trials reporting in each arm and the fact
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that no strong evidence of heterogeneity was observed in trial baseline characteristics, FE
models were chosen.
Results of comparisons of relative treatment effects – Base case
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Base case)
The relative risks for secukinumab 150 mg compared with comparator treatments for the
binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for the whole population and biologic
naïve subgroup are summarised in Table 13.
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Table 13: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Base case NMA: 12-16 weeks, MEASURE 1 &
MEASURE 2)

Population

Whole
population

Biologic
naïve
population

Binomial
endpoint

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

ASAS20

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS20

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx
xx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Base case)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 14.
Table 14: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Base case NMA: 12-16
weeks, MEASURE 1 & MEASURE 2)

Population

Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI
change from
baseline

xxxxxx
xxxxxxxxxxx
xxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

BASDAI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.

34

Results of comparisons of relative treatment effects – Sensitivity Analysis 1
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Sensitivity Analysis 1)
The relative risks for secukinumab 150 mg compared with comparator treatments for the binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for
the whole population and biologic naïve subgroup are summarised in Table 15.
Table 15: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Sensitivity Analysis 1: 12-16 weeks,
MEASURE 2 only)

Population

Whole
population

Biologic
naïve
population

Binomial
endpoint

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

ASAS20

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS20

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx
xxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxxx
xxxxx
xxxxx

x

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Sensitivity Analysis 1)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 16.
Table 16: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Sensitivity Analysis 1:
12-16 weeks, MEASURE 2 only)

Population

Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI
change from
baseline

xxxxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

BASDAI
change from
baseline

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Results of comparisons of relative treatment effects – Sensitivity Analysis 2
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Sensitivity Analysis 2)
The relative risks for secukinumab 150 mg compared with comparator treatments for the binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for
the whole population and biologic naïve subgroup are summarised in Table 17.
Table 17: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Sensitivity Analysis 2: 12 weeks, MEASURE 1
& MEASURE 2)
Population

Whole
population

Biologic
naïve
population

Binomial
endpoint

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

ASAS20

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxx

ASAS20

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx
xx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

x

x

x

x

xxxx
xxxxxxxxxxxxx
x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Sensitivity Analysis 2)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 18.
Table 18: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Sensitivity Analysis 2:
12 weeks, MEASURE 1 & MEASURE 2)
Population
Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI change
from baseline

xxxxxx
xxxxxxxxxxx
xxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI change
from baseline

xxxxxxxxxxx
xxxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

BASDAI change
from baseline

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxxx

BASFI change
from baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.

38

Results of comparisons of relative treatment effects – Sensitivity Analysis 3
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Sensitivity Analysis 3)
The relative risks for secukinumab 150 mg compared with comparator treatments for the binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for
the whole population and biologic naïve subgroup are summarised in Table 19.
Table 19: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Sensitivity Analysis 3: 12 weeks, MEASURE 2
only)
Binomi
al
Populatio
n
endpoin
t
ASAS20

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

xxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxx
xx
xx
x

x

x

x

Whole
xxxx
xxxxxxxxxxxxxxx
populatio ASAS40 xxxxxxxxxxxx
xx
x
n
xxxx

BASDAI
xxxxxxxxxxxx
50
x

xxxx

ASAS20 xxxxxxxxxxxx
x

Biologic
xxxx
naïve
ASAS40 xxxxxxxxxxxx
populatio
x
n
xxxx
BASDAI
xxxxxxxxxxxx
50
x

xxxx
xxxxxxxxxxxxx

GOL 50

INF5

xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxx
x
x

xxxx
xxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxx xxxxxxxxxxxx
xx
x
x

xxxx
xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.

39

Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Scenario 3)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 20.
Table 20: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Sensitivity Analysis 3:
12 weeks, MEASURE 2 only)
Populatio
n

Whole
populatio
n

Biologic
naïve
populatio
n

Continuo
us
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI
change
from
baseline

xxxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
x

BASFI
change
from
baseline

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
x

BASDAI
change
from
baseline

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
xx

BASFI
change
from
baseline

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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A18. Section 4.10.2 of the company submission states that ASAS 5/6 and SF-36 PCS outcomes were analysed. Please provide these results.
Please find the ASAS 5/6 and SF-36 PCS results for both the base case NMA and scenario analyses in Table 21 to Table 28; Table 21 to Table 24
present results of fixed effects models, whilst Table 25 to Table 28 present results of random effects models. Further, please note that random-effects
models were not feasible for SF-36 PCS. Cells shaded in light green indicate comparisons that are favourable to secukinumab. Cells shaded in purple
indicate comparisons that are not favourable to secukinumab.
Table 21: Base case NMA (12-16 weeks, MEASURE 1 & MEASURE 2) – Fixed Effects
PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF
5

Relative
Risks in
ASAS 5/6
response

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

SF-36
change
from
baseline

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxxx

x

x

x

x

x

x

Endpoint

Table 22: Scenario 1 (12-16 weeks, MEASURE 2 only) – Fixed Effects
Endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

Relative Risks
in ASAS 5/6
response

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

SF-36 change
from baseline

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxxx

x

x

x

x

x

x
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Table 23: Scenario 2 (12 weeks, MEASURE 1 & MEASURE 2) – Fixed Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

x

x

x

SF-36 change from
baseline

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xxx

x

x

x

x

x

x

Endpoint

Table 24: Scenario 3 (12 weeks, MEASURE 2 only) – Fixed Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

x

x

x

SF-36 change from
baseline

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xxx

x

x

x

x

x

x

Endpoint

Table 25: Base case NMA (12-16 weeks, MEASURE 1 & MEASURE 2) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

x

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint
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Table 26: Scenario 1 (12-16 weeks, MEASURE 2 only) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint

Table 27: Scenario 2 (12 weeks, MEASURE 1 & MEASURE 2) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

x

x

x

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint

Table 28: Scenario 3 (12 weeks, MEASURE 2 only) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

x

x

x

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint
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A19. According to section 4.10.6 the Markov Chain Monte Carlo simulations appear to have
been implemented in two different software packages: OpenBUGS and JAGS. Please clarify
why 2 different software packages were employed and specify which package was used for
which analysis.
The reference to two software packages is an oversight given that in the end all analyses were
conducted in JAGS. In the early stages of the project, analyses for the ASAS outcomes were
conducted in OpenBUGS, but by the end all analyses were conducted in JAGS.

A20. Section 4.10.7.1 of the company submission reports the predicted absolute response
for each treatment for 5 outcomes (ASAS20, ASAS40, BASDAI 50, BASDAI change from
baseline, BASFI change from baseline). The analysis methods do not describe how the
absolute response was calculated. Please provide full details of how this was calculated.
The primary outputs of Bayesian NMAs were posterior distributions of the relative treatment
effects between all interventions in the network for each outcome. In addition, the expected
absolute effect (change from baseline for continuous outcomes, proportion for dichotomous
outcomes) for each of these outcomes by treatment was modelled by combining the relative
treatment effect estimates versus placebo obtained from the NMA with the average outcome with
placebo from placebo-controlled trials. For example, change from baseline in continuous
outcomes for a given treatment was calculated by adding the mean placebo change from
baseline to the posterior distribution of the relative difference between the treatment of interest
and placebo. With dichotomous outcomes, transformations were required to go from log odds to
proportions. The posterior distributions of modelled outcomes were summarized by the median
and 95% credible intervals (CrIs), which were constructed from the 2.5th and 97.5th percentiles.
This approach follows the guidance set forth by the NICE Decision Support Unit technical
reports.20, 21

A21. Section 4.10.8 states that no evidence of inconsistency was found for the base case
network. It is unclear from the text which outcome this refers to. According to the network
diagrams provided in appendix K there is potential for inconsistency in both the whole
population and the biologic naïve population in the ASAS20 networks and the ASAS40
networks (Figures 51-54). In addition, the cited reference describes several methods for the
assessment of inconsistency.


Please specify which method of inconsistency assessment was used.



Please provide the full results of the inconsistency assessment for each network where
inconsistency may be present.

Inconsistency was assessed by comparing direct and indirect evidence. Direct evidence was
assessed through independent-means models where we simultaneously obtained pooled
estimates for all the different direct comparisons.22 The findings of a synthesis of direct evidence
improved the understanding of the findings of the network meta-analysis where direct and
indirect evidence were combined. The DIC was compared between the independent means
model, which assumes no consistency, and NMA. Comparing these DICs served as a global test
for the assumption of inconsistency. In all cases, the DIC was smaller for the NMA model and no
concerns over inconsistency were raised.
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In addition to a synthesis of direct evidence, we estimated relative treatment effects for all the
possible comparisons in the network based on only indirect evidence using a technique that is
called edge-splitting, more commonly referred to as node-splitting.22 This allowed us to compare
direct evidence with the indirect evidence to assess consistency. Edge-splitting was conducted in
the ASAS20 and ASAS40 networks, as these were the only networks that contained closed loops
of more than one trial. Plots of the estimated indirect and direct effects are provided in Appendix
A: Figure 33 to Figure 48.

A22. According to page 140 “...there were very few situations [in this network meta-analysis]
in which multiple trials informed a comparison, no formal assessment of heterogeneity was
performed.”
Please report the I2 values for comparisons involving 2 or more trials, especially MEASURE
1 and 2. For example, the comparison of adalimumab with placebo contained 3 trials so
heterogeneity should have been assessed.
I2 statistics and Cochran’s Q statistics for each edge with multiple trials for each outcome have
been calculated. Note that the test-based method of calculating confidence intervals for the I2
statistic require at least three trials. Thus in such cases, no confidence intervals were produced
for the I2 statistic. As can be seen in both Table 29 and Table 30, there was no evidence of
concerning heterogeneity outside of the ADA to placebo comparison for SF-36 PCS.
Table 29: Heterogeneity assessment of direct comparisons within the mixed population
networks
I2

Cochran’s Q

P-value

xxxxxx

xxxx

xxxxxxx

xxxxxxxxxxxx

xxxx

xxxxxxx

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

BASDAI 50

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

BASFI

MEASURE1, MEASURE2

xxxxxx

x

xxxx

BASFI

Hu (2012), Huang (2014), ATLAS

xxxxxx

xxxx

xxxxxxx

ASAS20

MEASURE1, MEASURE2

xxxxxx

x

xxxxxxx

ASAS20

ATLAS, Huang (2014)

xxxxxxxxx

xxxx

xxxxxxx

ASAS40

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS40

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

ASAS 5/6

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS 5/6

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

SF-36

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

SF-36

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

Outcome

Trials

BASDAI CfB

MEASURE1, MEASURE2

BASDAI CfB

ATLAS, Hu (2012), Huang (2014)

BASDAI 50
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Table 30: Heterogeneity assessment of direct comparisons within the biologics-naïve
population networks
I2

Cochran’s Q

Outcome

Trials

P-value

BASDAI CfB

MEASURE2, MEASURE1

xxxxxxxxxx

xxxx

xxxxxxx

BASDAI CfB

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

BASDAI 50

MEASURE2, MEASURE1

xxxxxxxxx

xxxx

xxxxxxx

BASDAI 50

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

BASFI

MEASURE1, MEASURE2

xxxxxx

xxx

xxxxxxx

BASFI

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

ASAS20

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxx

ASAS20

ATLAS, Huang (2014)

xxxxxxxxx

xxxx

xxxxxxx

ASAS40

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS40

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

ASAS 5/6

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS 5/6

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

SF-36

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

SF-36

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

A23. According to page 25, “insufficient data was available to conduct an network metaanalysis in the biologic-experienced only population; outside of the MEASURE 1 and
MEASURE 2 studies there is no reported data for TNF-alpha inhibitors in the biologicexperienced population.”


Please provide results for MEASURE 1 and MEASURE 2 in the biologic experienced
population.



The results from MEASURE 1 and 2 in the biologic experienced population are provided
in Section 4.8.1 and 4.8.2 of the submission.

We assume this request relates to a pair-wise meta-analysis of the MEASURE 1 and MEASURE
2 studies, results of which are provided in Table 31 and Table 32 below.
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Table 31: Meta-analysis results comparing secukinumab to placebo at 12 weeks
Outcome
ASAS20
ASAS40
ASAS 5/6
BASDAI 50
BASDAI CfB
BASFI CfB
SF-36 PCS

Effect of SEC relative to Placebo
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

I2

Cochran’s Q p-value

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

Abbreviations: FE: fixed effects; RE: random effects; RR: relative risk; MD: mean difference; SEC:
secukinumab.

Table 32: Meta-analysis results comparing secukinumab to placebo at 16 weeks
Outcome
ASAS20
ASAS40
ASAS 5/6
BASDAI 50
BASDAI CfB
BASFI CfB
SF-36 PCS

Effect of SEC relative to Placebo
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

I2

Cochran’s Q p-value

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xxxx

xxxxx

Abbreviations: FE: fixed effects; RE: random effects; RR: relative risk; MD: mean difference; SEC:
secukinumab.
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Matched adjusted indirect comparison
A24. Section 4.10.11 and appendix J report the results of a matching adjusted indirect
comparison. Please clarify the following points:


Why were other studies of adalimumab not considered in this analysis?

Huang 2014 could potentially have been included, as it reports the ASAS20/40 outcomes.
However, the MAIC method presented in the original Signorovitch papers focuses on a single
trial per treatment. It is not clear that the meta-analysis method is appropriate, especially in cases
where the baseline characteristics of the comparator trials (ATLAS and Huang, Table 201 of the
submission) are not very similar. Furthermore, the single study comparison clearly compares
adalimumab and secukinumab in the setting of the ATLAS trial but the setting of the metaanalysis comparison would be unclear. The ATLAS setting may be most appropriate as
licensing/reimbursement decisions for adalimumab were based on its population.



Why were other comparators not considered for this type of analysis?

Comparison of secukinumab versus adalimumab was prioritised since adalimumab currently has
the largest share of the UK biologics market, with 39% of patients receiving adalimumab.



Why was only MEASURE 2 included, but not MEASURE 1?

The MEASURE 1 trial used unlicensed intravenous administration and weight based dose
(10mg/kg) of secukinumab for the loading dose, in contrast to the licensed subcutaneous
secukinumab 150mg loading dose used in the MEASURE 2 trial. Since the ATLAS study of
adalimumab used subcutaneous administration and MEASURE 2 was the only trial employing
the licensed subcutaneous administration route and loading dose, inclusion of MEASURE 2 only
was considered appropriate. However, as with the network meta-analyses sensitivity analyses
with MEASURE 1 have now also been conducted and show similar results as with MEASURE 2
(see Appendix D: which represents an updated version of Appendix J from our original
submission document).
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Section B: Clarification on cost-effectiveness data
Model structure and assumptions
B1. Priority question: In the base case model, response at 12 weeks was defined as an
improvement of 50% or more in BASDAI score from baseline (BASDAI 50). A scenario
analysis defined response as a reduction of the BASDAI to 50% of the baseline value, or a
reduction of 2 units or more.


In TA383, the appraisal committee concluded that the decision to continue treatment in
clinical practice should be based on the broader definition of response to treatment
outlined in British Society of Rheumatology (BSR) guidelines and the previous
technology appraisal23: a reduction of the BASDAI to 50% of the baseline value, or a
reduction of 2 units or more, together with a reduction in the spinal pain visual analogue
scale (VAS) by 2 cm or more. Please present the results of an additional scenario
analysis, where the response assessment for treatment continuation takes into
consideration the response definition that was adopted in NICE guidance23, which also
includes 2 cm reduction in spinal pain VAS. Please also provide the details regarding the
extent to which data on spinal VAS are missing, and what method was used to adjust for
the missing data.

The extent of missing data is indicated in Appendix Table 186 of the submission. The same N
numbers are available at both 12 and 16 weeks in both MEASURE 1 and MEASURE 2 for
classification according to either “BASDAI 50” or “BASDAI 50 or 2 unit drop in BASDAI”
definitions. However, between 13% to 19% of patients cannot be included in the N for
classification according to “BASDAI 50 or 2 unit drop in BASDAI and VAS reduction of 2cm or
more”. This is due to the requirement for patients to have both BASDAI50 and VAS data
available in the database for these analyses. BASDAI 50 analyses provided in Table 186 of the
submission are based on observed data with no imputation for missing data.
Available analyses of conditional changes from baseline in BASDAI and BASFI within the subgroups, based on the alternative definitions of response (“BASDAI 50 or a 2 unit reduction in
BASDAI” as well as “BASDAI 50 or a 2 unit reduction in BASDAI plus a 2cm reduction in VAS”)
are based on non-responder imputation i.e. patients unable to classified as responders due to
missing VAS scores are classed as non-responders.
Pooled MEASURE 1 and MEASURE 2 efficacy data using alternative definitions of response
amongst the biologic naïve and biologic experienced sub-groups are presented in Table 33 to
Table 35 below.
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Table 33: Response rate at week 12 according to alternative definitions of response
Secukinumab 150mg

Placebo

n

N

%

n

N

%

BASDAI 50

xx

xxx

xxxxx

xx

xxx

xxxxx

BASDAI 50 or 2 unit drop

xx

xxx

xxxxx

xx

xxx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxx

xxxxx

xx

xxx

xxxxx

BASDAI 50

xx

xx

xxxxx

x

xx

xxxx

BASDAI 50 or 2 unit drop

xx

xx

xxxxx

xx

xx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xx

xxxxx

xx

xx

xxxxx

Biologic naive

Biologic experienced

Table 34: BASDAI change from baseline at week 12 according to alternative definitions of
response
Secukinumab 150mg

Placebo

n

CFB

n

CFB

BASDAI 50

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50

xx

xxxxxx

xxx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

x

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

Biologic naïve - responders

Biologic experienced – non-responders

Biologic experienced - responders

Biologic experienced – non-responders
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Table 35: BASFI change from baseline at week 12 according to alternative definitions of
response
Secukinumab 150mg

Placebo

n

CFB

n

CFB

BASDAI50

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

xxx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

x

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

xx

xxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxx

Biologic naïve - responders

Biologic experienced – non-responders

Biologic experienced - responders

Biologic experienced – non-responders

From the above data, estimates of relative changes in efficacy parameters have been calculated
and are provided in Table 36 below.
Table 36: Relative efficacy estimates for alternative definitions of response
BASDAI 50 or 2 unit drop

BASDAI 50 or 2 unit drop +
2 cm VAS drop

Active
treatment

Conventional
care

Active
treatment

Conventional
care

Response rate

xxxxx

xxxxx

xxxxx

xxxxx

Responder BASDAI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASDAI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Response rate

xxxxx

xxxxx

xxxxx

xxxxx

Responder BASDAI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASDAI CFB

xxxxx

xxxxxx

xxxxx

xxxxx

Responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Biologic naive

Biologic experienced
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Please note two errors have been identified in the original response rate model inputs for
Scenario 5:
o
o

Week 16 data, rather than week 12 had been used to determine the proportion of
responders
The relative changes in response rate had been mis-calculated, resulting in reductions to
the proportion of responders with the alternative definition of response, rather than
increases.

The results of Scenario 5 have therefore been revised in the below results. The changes result in
cost-effectiveness results that are further in favour of secukinumab; secukinumab now dominates
all comparators except golimumab, whereas previously both golimumab and infliximab generated
very slightly greater QALYs than secukinumab.
The results of cost-effectiveness analyses employing all three definitions of response are
presented in Table 37 and Table 38, for biologic naïve and biologic experienced populations
respectively.
Table 37: Incremental costs, incremental QALYs and ICERs for each comparator versus
secukinumab in the biologic naïve population – comparison of alternative definitions of
response
Base Case – BASDAI
50
Incr.
Costs
Adalimumab
Certolizumab pegol
– with PAS
Etanercept
Etanercept
biosimilar
Golimumab
Infliximab
Infliximab
biosimilar

Incr.
QALY
s

ICER

BASDAI 50 or 2 unit
drop
Incr.
Costs

-0.359

SEC
domin
ates

£23,2
65

-0.359

SEC
domin
ates

£14,9
03

-1.046

SEC
domin
ates

£1,79
2

£1,01
8

-1.046

SEC
domin
ates

£16,7
03

0.025

£15,3
00
£9,20
2
£2,03
3

£26,2
23
£22,6
49

Incr.
QALY
s

ICER

BASDAI 50 or 2 unit
drop + 2 cm VAS
drop
Incr.
Costs

-0.471

SEC
domin
ates

£20,1
82

-0.474

SEC
domin
ates

£12,7
25

-1.378

SEC
domin
ates

£2,02
7

£325

-1.378

SEC
domin
ates

£674,
914

£25,7
83

0.029

-0.216

SEC
domin
ates

£37,6
86

-0.216

SEC
domin
ates

£32,4
54

Incr.
QALY
s

ICER

-0.429

SEC
domin
ates

-0.430

SEC
domin
ates

-1.250

SEC
domin
ates

£738

-1.250

SEC
domin
ates

£874,
073

£22,2
22

0.028

£798,
038

-0.122

SEC
domin
ates

£33,2
38

-0.153

SEC
domin
ates

0.122

SEC
domin
ates

£28,6
58

-0.153

SEC
domin
ates

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.
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Table 38: Incremental costs, incremental QALYs and ICERs for secukinumab versus
conventional care in the biologic experienced population – comparison of alternative
definitions of response
Conventional care
Incr. Costs

Incr. QALYs

ICER

Base Case – BASDAI 50

£1,747

0.778

£2,245

BASDAI 50 or 2 unit drop

£3,704

1.036

£3,574

BASDAI 50 or 2 unit drop + 2 cm VAS drop

£2,938

0.978

£3,004

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.

B2. For people who whose disease has not responded to treatment with the first TNF-alpha
inhibitor, or whose disease has stopped responding after an initial response, are biologics
used as the next line of treatment? If so:


What proportion of the ankylosing spondylitis population in England use a second
biologic after the first has failed?

There are limited data on the proportion of the ankylosing spondylitis population in England that
use a second biologic after the first has failed, perhaps reflecting the lack of clear formal
guidelines on the sequencing of biologic therapies in AS.
As noted in Section 5.2.2 of our submission, expert clinical feedback gathered during model
development suggested that approximately 25% of patients might transition to conventional care
rather than a biologic therapy, and that therefore 75% of patients would be expected to use a
biologic therapy after failure of the first biologic.



What proportion use ‘conventional’ treatment after the first biologic has failed?

As noted above, there are limited sources to estimate the proportion of patients who would go on
to use conventional treatment after the first biologic has failed. As described in Section 5.2.2 of
our original submission, clinical expert feedback has suggested that 25% of patients
experiencing failure of their first-line biologic would be expected to use conventional care.

B3. Priority question: When modelling treatment sequencing, an efficacy reduction of 0.55
for the second biologic treatment in the sequence was assumed (Excel model, “Clinical
Inputs” sheet, Cell F26). Please explain how the value of 0.55 was derived. Please provide
and justify the other assumptions in the modelling of second-line biologics. Include the
baseline BASDAI/BASFI values used at the start of second-line treatment and the values
used for change from baseline.
Derivation of relative reductions in BASDAI 50, BASDAI change from baseline and BASFI
change from baseline are explained in Table 39 to Table 41. Please refer to Tables 45 & 47 in
the submission for sub-group data from MEASURE 1 and MEASURE 2.
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Table 39: BASDAI 50 relative reduction between biologic naïve and biologic experienced populations – pooled MEASURE 1 and MEASURE
2 data
Secukinumab 150mg

Placebo

n

N

% response

n

N

% response

Treatment effect (SEC response
minus PBO response)

Relative reduction in BASDAI
50 response

Biologic
naive

xx

xxx

xxxxx

xx

xxx

xxxxx

xxxxx

Biologic
experienced

xx

xx

xxxxx

x

xx

xxxx

xxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxx i.e.
response rates in the experienced
group are (1-0.45) = 0.55 x those
of the naïve group

Sub-group

Table 40: BASDAI change from baseline relative reduction between biologic naïve and biologic experienced populations – pooled
MEASURE 1 and MEASURE 2 data
Secukinumab 150mg

Placebo

n

Change from baseline

n

Change from baseline

Treatment effect (SEC response
minus PBO response)

Biologic
naive

132

-2.67

122

-0.87

-1.80

Biologic
experienced

56

-1.67

50

-0.62

-1.04

Sub-group

Relative reduction in BASDAI
change from baseline
(-1.80 – (-1.04)/-1.80 = 41.9%
i.e. response rates in the
experienced group are (1-0.42) =
0.58 x those of the naïve group

Table 41: BASFI change from baseline relative reduction between biologic naïve and biologic experienced populations – pooled MEASURE
1 and MEASURE 2 data
Secukinumab 150mg

Placebo

n

Change from
baseline

n

Change from
baseline

Treatment effect (SEC
response minus PBO
response)

Biologic
naive

xxx

xxxxx

xxx

xxxxx

xxxxx

Biologic
experienced

xx

xxxxx

xx

xxxxx

xxxxx

Sub-group

Relative reduction in BASFI
change from baseline
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
i.e. response rates in the
experienced group are (1-0.50) =
0.50 x those of the naïve group
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Another assumption underlying the modelling of second line biologics is that decline in efficacy
with TNFα inhibitors when used in an experienced population is the same as that observed in
MEASURE 1 and MEASURE 2. There is no randomised controlled data available on efficacy of
the TNFα inhibitors when used in biologic experienced patients. Since secukinumab has a
different mechanism of action to TNFα inhibitors it seems plausible to assume that the reduction
in efficacy observed between naïve and experienced patients treated with secukinumab, all of
whom are receiving their first IL-17A inhibitor, will be at least as large as the reduction in
efficacy observed between naïve and experienced patients treated with TNFα inhibitors, some of
whom will then be taking their second treatment from the same drug class. If the efficacy
reduction between naïve and experienced patients is larger for the TNFα inhibitors than for
secukinumab, our assumption of an equivalent reduction would disfavour secukinumab in the
cost-effectiveness analyses.

B4. On pages 185-186, the company submission highlights a “lack of robust clinical data to
support use of the TNF-alpha inhibitors in this setting” as a reason for not comparing
secukinumab to TNF-alpha inhibitors in the biologic experienced population. Please explain
why non-randomised data was not used to compare secukinumab with TNF-alpha inhibitors
in the biologic experienced population in an exploratory analysis.
The NICE Guide to the Methods of Technology Appraisal 2013 states that data from nonrandomised studies may be required to supplement RCT data.24 Due to the considerable body of
randomised data that was available for secukinumab and the comparator therapies, it was not
felt necessary to supplement the RCT data with non-randomised studies and non-randomised
data was not included in the search strategy for the clinical systematic literature review.
Furthermore, the inclusion of randomised data sources only in the systematic literature review is
consistent with the approach taken by the Assessment Group in the recent MTA of biologic
therapies in AS.25
Although non-randomised data can be used in the absence of randomised data, and we
acknowledge a lack of randomised data in biologic experienced populations, non-randomised
data is associated with a number of well-established limitations. The NICE Guide to the Methods
of Technology Appraisal 2013 notes a number of issues more frequently associated with nonrandomised data, including confounding, lack of blinding and incomplete follow-up.24 These
limitations, amongst others, can result in biased estimates of treatment effect. Taking into
account the uncertainty surrounding estimates from non-randomised data, and the
methodological difficulties in incorporating this type of data into a NMA, it was considered
appropriate to base the main cost-effectiveness analysis of secukinumab in the biologic
experienced population on the MEASURE 1 and MEASURE 2 RCTs, and to compare versus
conventional care only, based on the placebo arm of these trials.

B5. The model includes an infliximab biosimilar as a comparator, but not the recently
approved
etanercept
biosimilar
(http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion__Initial_authorisation/human/004007/WC500196736.pdf). Please rerun the analyses
including the etanercept biosimilar.
At the time of submission, the UK list price for biosimilar etanercept was not available. This has
subsequently become available and comparison versus biosimilar etanercept is included in the
revised results (see Section E:). Secukinumab dominates biosimilar etanercept in the base case
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and all scenarios except one; in which biosimilar etanercept falls in the south-west quadrant, with
only a £1,701 saving per QALY lost.
We also omitted to include the certolizumab patient access scheme in our original analyses. The
revised analyses incorporate the free loading doses of certolizumab available to the NHS through
UCB’s patient access scheme. These changes do not impact the overall conclusions of the costeffectiveness analysis, as secukinumab continues to dominate certolizumab pegol,

Treatment effect in cost effectiveness model
B6. Priority request: Different values for the change from baseline in BASDAI scores for
biologic naïve patients are reported in table 73 and the Excel model (worksheet “Clinical
inputs”, Cells “F49:L50”).


Please explain which values are the correct ones and why there is a discrepancy.

The discrepancy between the model and Table 73 in the submission was a mis-labelling issue in
an early version of the NMA report. This mis-labelling issue was identified and the correction
applied in the model, however, updates to Table 73 were overlooked. Therefore the values in the
model were considered correct at the time of submission. Please note they have now been
updated to reflect an error identified as a result of clarification question B15.
Revised versions of Table 73 and Table 74 from the submission, reflecting the corrections
identified in response to clarification question B15, are presented below. We recognise that the
BASDAI change from baseline with infliximab is now greater than the baseline value. This is due
to the limitations of assuming a fixed ratio for responder to non-responder changes from baseline
(see Estimation of conditional change from baseline in BASDAI and BASFI
), in the absence of conditional data for infliximab. BASDAI values less than zero will be treated
as zero within the model.
Table 42. Change from baseline in BASDAI at 3 months
SEC

CZP

ETN

ADA

INF

GOL

CC

BASDAI 50 responders

-4.65

-5.63

-4.49

-4.61

-8.09

-5.35

-

BASDAI 50 non-responders

-1.09

-1.29

-1.03

-0.81

-1.85

-1.38

-

Biologic naive population

Biologic experienced population
BASDAI 50 responders

-4.98

-

-

-

-

-

-3.81

BASDAI 50 non-responders

-0.94

-

-

-

-

-

-0.36

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC,
conventional care; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; SEC,
secukinumab.
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Table 43. Change from baseline in BASFI at 3 months
SEC

CZP

ETN

ADA

INF

GOL

CC

BASDAI 50 responders

-3.59

-3.96

-3.53

-3.22

-5.16

-4.18

-

BASDAI 50 non-responders

-1.12

-0.98

-0.87

-0.79

-1.27

-0.73

-

Biologic naive population

Biologic experienced population
BASDAI 50 responders

-3.79

-

-

-

-

-

-2.73

BASDAI 50 non-responders

-0.73

-

-

-

-

-

0.06

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF,
infliximab; SEC, secukinumab.



Please explain in detail the calculations in the “Subgroup data” sheet, formulae in
columns “M:CU”. How were the BASDAI 50 response, BASDAI change from baseline
and BASFI change from baseline calculate? Which regression coefficients were used?

Main analysis of biologic experienced population
Rows 11, 17, 51, 57, 91, 97, 131, 137, 171 and 177 relate to the biologic experienced population
and utilise data from the pre-specified TNF-IR sub-groups of the MEASURE 1 and MEASURE 2
studies.
Rows 11 & 17 relate to the BASDAI 50 response:
o

o

o

Column O is the BASDAI 50 response rate at 16 weeks pooled from MEASURE 1 and
MEASURE 2 (see Tables 45 & 47 of the submission):


Secukinumab 150mg = (5+7)/(28+33) = 12/61 = 19.7%



Placebo = (1+1)/(29+33) = 2/62 = 3.2%

Column P is the Log Odds ratio of BASDAI 50 treatment effect calculated as:


Secukinumab 150mg = (LN(19.7%/(1-19.7%))-(LN(3.2%/(1-3.2%))



Placebo = LN(3.2%/(1-3.2%)

Column Q is the standard error of the Log Odds of BASDAI 50 response calculated as:


Secukinumab 150mg = 1/SQRT((61*19.7%*(1-19.7%)))



Placebo = 1/SQRT((62*3.2%*(1-3.2%)))

Rows 51, 57, 91 & 97 relate to the BASDAI changes from baseline; rows 51 & 57 amongst
BASDAI 50 responders, and rows 91 & 97 amongst BASDAI 50 non-responders.
o

o

Column O are weighted averages of change from baseline amongst patients identified as
BASDAI 50 responders to secukinumab 150mg and placebo at week 12 in MEASURE 1
and MEASURE 2 (see conditional BASDAI change from baseline data in Table 44 below)
Column P are the treatment effect coefficients calculated as the differences in change
from baseline versus placebo
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o

Column Q is the standard error of the pooled, weighted changes from baseline for both
secukinumab 150mg and placebo. Please note there was an error in the placebo
calculations (SE values from MEASURE 2 used as SDs) which has resulted in corrections
to the placebo SE values in the model (cells Q57, Q97, Q137, Q177 and equivalent cells
in columns AB, AM and AX).

Table 44: Conditional BASDAI Change from baseline from MEASURE 1 and MEASURE 2
BASDAI Change from Baseline

Secukinumab 150mg

Placebo

n

Mean CFB

SD

n

Mean CFB

SD

MEASURE 1

7

-4.48

1.265

3

-3.90

1.782

MEASURE 2

7

-5.48

2.459

2

-3.69

1.068

BASDAI 50 responders at 12 weeks

BASDAI 50 non-responders at 12 weeks
MEASURE 1

25

-1.04

1.487

24

-0.29

2.143

MEASURE 2

19

-0.81

1.531

24

-0.43

1.499

Rows 131, 137, 171 & 177 relate to the BASFI changes from baseline; rows 131 & 137 amongst
BASDAI 50 responders, and rows 171 & 177 amongst BASDAI 50 non-responders
o

Explanation for Columns O – P is as above for BASDAI changes from baseline.
Conditional BASFI change from baseline data is presented in Table 45.

Table 45: Conditional BASFI Change from baseline from MEASURE 1 and MEASURE 2
BASFI Change from Baseline

Secukinumab 150mg

Placebo

n

Mean CFB

SD

n

Mean CFB

SD

MEASURE 1

7

-3.15

2.411

3

-2.83

2.547

MEASURE 2

7

-4.43

3.243

2

-2.57

0.453

BASDAI 50 responders at 12 weeks

BASDAI 50 non-responders at 12 weeks
MEASURE 1

25

-0.79

1.531

24

0.10

1.685

MEASURE 2

19

-0.64

1.534

24

0.02

1.597

Biologic naive population
Rows 22-28, 62-68, 102-108, 142-148, 182-188 relate to the biologic naïve population and use
data from the naïve network meta-analyses.
Rows 22-28 relate to the BASDAI 50 response:
o

Column O is the predicted absolute response rate calculated as:


o

EXP(Sum of Log Odds for active treatment + placebo)/((1+EXP(Sum of Log
Odds for active treatment + placebo)))

Column P is the Logs odds of BASDAI 50 response from the network meta-analyses
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o

Column Q is the standard error of the Logs odds of BASDAI 50 response from the
network meta-analyses

Rows 62-68 and 102-108 relate to the BASDAI changes from baseline; rows 62-68 amongst
BASDAI 50 responders, and rows 102-108 amongst BASDAI 50 non-responders.
o
o

Column P is the co-efficient of BASDAI change from baseline treatment effect from the
network meta-analyses
Column Q is the standard error of the BASDAI change from baseline from the network
meta-analyses

Estimation of conditional change from baseline in BASDAI and BASFI
o

Calculations in row 45 are utilised in Column O, which represent the ratios of BASDAI
change from baseline amongst responders versus non-responders.

o

Conditional changes from baseline are only available for adalimumab and golimumab
(from ATLAS and GO-RAISE respectively, in Table 78 of the assessment report for
TA383), as well as for secukinumab (from both MEASURE 1 and MEASURE 2).

o

For secukinumab a straight average of the MEASURE 1 and MEASURE 2 ratios was
used.

o

For comparators with no available conditional change from baseline data, the ratio of
change from baseline amongst responders versus non-responders has been assumed to
be a straight average of the four trials with available conditional data.

o

The available conditional BASDAI change from baseline data, as well as the average
ratios, are summarised in Table 46 below.

Table 46: Available ratios of conditional BASDAI changes from baseline
BASDAI Change
from baseline

MEASURE
1

MEASURE
2

ATLAS

GORAISE

Responders

-4.77

-4.51

-4.64

-4.74

Non-responders

-1.42

-0.99

-0.82

-1.22

Ratio of responders
to non-responders

3.96

4.57

5.66

3.89

Overall
average

MEASURE
1&2
average

4.37

4.27

Rows 62-68:
o

Column O is the predicted change from baseline amongst responders with a calculation
based on the premise that:


o

Overall Δ = (Responder Δ x % responders) + (Non-responder Δ x % nonresponders)

Therefore; Responder Δ = Overall Δ x ((Ratio / (% responders x ratio) + (1 - %
responders))

Rows 102-108:
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o

Column O is the predicted change from baseline amongst non-responders and utilises
ratios in row 85 (which are a repeat of those in row 45):


Non-responder Δ = Overall Δ x (1 / (% responders x ratio) + (1 - % responders)))

Rows 142-148 and 182-188 relate to the BASFI changes from baseline; rows 142-148 amongst
BASDAI 50 responders, and rows 182-188 amongst BASDAI 50 non-responders.
o

Columns O, P & Q are as above for BASDAI changes from baseline

o

Ratios of BASFI change from baseline amongst responders versus non-responders are at
rows 125 and 165.

o

The available conditional BASFI change from baseline data, as well as the average
ratios, are summarised in Table 47 below.

Table 47: Available ratios of conditional BASFI changes from baseline
BASFI Change
from baseline

MEASURE
1

MEASURE
2

ATLAS

GORAISE

Responders

-3.76

-4.28

-2.92

-3.03

Non-responders

-1.15

-1.34

-0.72

-0.53

Ratio of responders
to non-responders

3.23

3.19

4.06

5.72

Overall
average

MEASURE
1&2
average

4.06

3.21

Exploratory analysis of biologic experienced population
Rows 33-39, 73-79, 113-119, 153-159, 193-199 relate to the biologic experience population and
are based on the naïve population network meta-analyses. The data in the Subgroup data sheet
are identical to the blocks of cells directly above, relating to the biologic naïve population. When
“Model sequential treatment” and “Model decline in efficacy” are set to “Yes” on the Settings
sheet, efficacy reductions (as explained in response to B3), are applied with the Markov engines
for second line treatments. The efficacy reductions are consistent across all comparators and are
based on MEASURE 1 and MEASURE 2 data for biologic naïve vs. biologic experienced patients
(see response to B3).
Other columns in the Subgroup data sheet
o

Columns M:V relate to the base case NMA scenario which uses data from both
MEASURE 1 and MEASURE 2, with data for each trial taken from the primary endpoint
where this fell within the 12-16 week window (with the exception of the ASSERT study on
infliximab where the primary endpoint was 24 weeks and 12 week data was used as it
was the only available data within the 12-16 week window) i.e. 16 week secukinumab
data, 14 week golimumab data and 12 week data for etanercept, certolizumab,
adalimumab and infliximab.

o

Columns X:AG relate to the NMA scenario which uses data from both MEASURE 1 and
MEASURE 2, with data for each trial taken at 12 weeks. This is presented as scenario 6b
in the submission.
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o

Columns AI:AR relate to the NMA scenario which uses only data from MEASURE 2, with
data for each trial taken from the primary endpoint where this fell within the 12-16 week
window (with the exception of the ASSERT study on infliximab where the primary
endpoint was 24 weeks and 12 week data was used as it was the only available data
within the 12-16 week window) i.e. 16 week secukinumab data, 14 week golimumab data
and 12 week data for etanercept, certolizumab, adalimumab and infliximab. This is
presented as scenario 6a in the submission.

o

Columns AT:BC relate to the NMA scenario which uses only data from MEASURE 2, with
data for each trial taken at 12 weeks. This is presented as scenario 6c in the submission.

o

Columns BE:CU were placeholders for random effects network meta-analyses. Prior to
the inclusion of ATLAS and Huang (see response to A16), it was not possible to solve for
random-effects models in the biologic naïve networks since none of the comparisons
were informed by more than a single trial, so in the original model the random effects
columns were not utilised. With the inclusion of ATLAS and Huang in the biologic naïve
networks, random effects models are possible, and base case random effects network
meta-analysis results are included in columns BE:BN.

o

In the latest version of the model, columns BP:CU include the analyses requested at B8;


Columns BP:BY reflect the assumption of identical effects across TNFα inhibitors
and a fixed effects network meta-analysis (York Assessment Group approach A3)



Columns CA:CJ reflect the assumption of identical effects across TNFα inhibitors
and a random effects network meta-analysis (York Assessment Group approach
A4)



Columns CL:CU reflect the assumption of exchangeable effects across TNFα
inhibitors (York Assessment Group approach A5)

In the above analyses, trial-specific ratios of responder change from baseline to non-responder
change from baseline (at rows 45, 85, 125 and 165) are no longer used. Instead, the average
ratio is used for all comparators, to reflect the assumed lack of differentiation between the TNFα
inhibitors.

B7. Priority request: Baseline BASDAI, BASDAI 50 and absolute BASDAI change from
baseline are correlated parameters. BASDAI 50 and absolute BASDAI change from baseline
were modelled separately; the dependence of these 2 parameters was not reflected in the
probabilistic sensitivity analysis. By contrast, the assessment group for TA383 (herein
referred to as York) used joint modelling approaches for BASDAI and BASFI-related
treatment outcomes (approaches B and C, see sections 6.1.4 and 6.1.5 as well as
appendix 9 of the assessment report for TA383).
Please rerun the economic model using input data based on the results of the network metaanalysis models (including secukinumab), which incorporate dependencies between
BASDAI, BASDAI 50 and BASFI. Please follow the approaches B1, B2, C1 and C2
(independent treatment effects) in the York assessment report for TA383.26
We have made best efforts at implementing this request. We identified some errors with the
winBUGS code provided in Appendix 9 of the York Assessment Group report suggesting the
included code may not have been the final version; further detail is provided in Appendix B: .
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Although there are some similarities and trends in results excluding the secukinumab data, we
were unable to replicate the York results exactly. The reasons for this could be:


Number of chains, iterations, burn-in etc. MCMC conditions in winBUGS, which are not
specified



Initial values for the prior distribution, which are not specified.

Nonetheless we implemented both Models B and C using random effects and the following
MCMC specifications; number of chains=1, Inits generated by winbugs, burn-in=10000, Total
iterations =50000.
Please note that these analyses do not use conditional changes from baseline, as our approach
to modelling conditional changes differs from the York evidence synthesis model (see Estimation
of conditional change from baseline in BASDAI and BASFI
). The outputs from this model are provided in Table 48 to Table 51 below.
Table 48: Modelling approach B: results

Estimated
difference in
change score
from baseline

Assumed *
probability of
having a
BASDAI50
response,
placebo

Predicted
probability of
having a
BASDAI50
response, antiTNF

OR for
BASDAI50
response,
anti-TNF vs
Placebo

Anti-TNFs

-1.867 (0.8684)

0.1412

0.4389 (0.1448)

6.057 (9.377)

D

-1.868 (0.3147)

γ

0.7586 (0.2835)

𝜌𝑝𝑙𝑎𝑐𝑒𝑏𝑜

0.6075 (0.2088)

𝜌anti-tnf

0.738 (0.2156)

DIC

99.470

Based on a BASDAI baseline score of 6.38 (sd=1.52) and a placebo change score of -0.97 (sd=1.94), which
represent the average across trials (weighted by number of patients)

Table 49: Shrunken estimates of treatment effect from model B

Change in BASDAI
ADA 40 mg

-1.663 (0.1288)

GOL 100 mg

-1.94 (0.2349)

GOL 50 mg

-2.009 (0.2363)

SEC 150 mg

-1.629 (0.1711)

CZP 200 mg

-1.683 (0.239)

CZP 400 mg

-1.61 (0.2283)

ETN 50 QW

-1.237 (0.3104)

INF 5 mg

-3.186 (0.441)
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Table 50: Modelling approach C: results

Assumed *
probability of
having a
BASDAI50
response,
placebo

Estimated
difference in
change score
from baseline
Effect of anti-TNFs
on BASDAI

-1.704 (0.419)

Effect of anti-TNFs
on BASFI

-1.333 (0.3676)

D(BASDAI)

-1.703 (0.2724)

D(BASFI)

-1.332 (0.1952)

Predicted
probability of
having a
BASDAI50
response, antiTNF

0.1415

0.406 (0.07447)

OR for
BASDAI50
response, antiTNF vs Placebo

4.377 (1.745)

𝛾𝐵𝐴𝑆𝐷𝐴𝐼

0.4162 (0.1923)
𝛾𝐵𝐴𝑆F𝐼

0.2145 (0.1298)
𝜌𝑝𝑙𝑎𝑐𝑒𝑏𝑜
𝜌anti-tnf
𝜌m

0.6107 (0.2067)
0.7281 (0.2146)
0.7049 (0.2624)

𝜎𝑟𝑒

0.255 (0.1857)

DIC

141.757

Based on a BASDAI baseline score of 6.38 (sd=1.52) and a placebo change score of -0.97 (sd=1.94), which represent the
average across trials (weighted by number of patients)

Table 51: Shrunken estimates of treatment effect from model C

Change in BASDAI

Change in BASFI

ADA 40 mg

-1.682 (0.2684)

-1.271 (0.1853)

GOL 100 mg

-1.723 (0.3293)

-1.389 (0.2601)

GOL 50 mg

-1.744 (0.3338)

-1.409 (0.261)

SEC 150 mg

-1.638 (0.2885)

-1.387 (0.2111)

CZP 200 mg

-1.701 (0.3171)

-1.23 (0.2458)

CZP 400 mg

-1.672 (0.3174)

-1.266 (0.2502)

ETN 50 QW

-1.443 (0.3761)

-1.194 (0.2711)

INF 5 mg

-2.018 (0.5259)

-1.511 (0.3649)

Base case cost-effectiveness results using the above models are provided in Table 52 and Table
53.
Table 52: Based on Model B approach in York report: BASDAI 50 and BASDAI change
from baseline correlations
Treatment

Total
costs (£)

Total
QALY
s

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER
versus
baseline

Fully
increment
al ICER
(£/QALY)
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Secukinumab

£112,596

9.159

Etanercept
biosimilar

£116,068

8.647

£3,472

-0.512

Dominate
d

Dominated

£117,306

8.647

£4,710

-0.512

Dominate
d

Dominated

£123,470

8.996

£10,874

-0.163

Dominate
d

Dominated

£127,205

9.012

£14,609

-0.147

Dominate
d

Dominated

Golimumab

£129,438

9.260

£16,842

0.101

£167,423

£167,423

Infliximab
biosimilar

£137,615

9.205

£25,019

0.045

£551,654

Dominated

Infliximab

£141,328

9.205

£28,732

0.045

£633,529

Dominated

Etanercept
Certolizumab
pegol – with PAS
Adalimumab

Table 53: Based on Model C approach in York report: BASDAI and BASFI change from
baseline correlations
Incremental
costs (£)
versus
baseline

Increment
al QALYs
versus
baseline

ICER
versus
baseline

Fully
increment
al ICER
(£/QALY)

8.561

£547

-0.307

Dominated

Dominated

£118,152

8.561

£1,719

-0.307

Dominated

Dominated

Certolizumab
pegol – with PAS

£125,761

8.755

£9,328

-0.113

Dominated

Dominated

Adalimumab

£129,254

8.786

£12,821

-0.082

Dominated

Dominated

Golimumab

£132,705

8.877

£16,272

0.009

£1,739,468

£1,739,468

Infliximab
biosimilar

£139,509

8.782

£23,076

-0.086

Dominated

Dominated

Infliximab

£143,019

8.782

£26,586

-0.086

Dominated

Dominated

Treatment

Total
costs (£)

Total
QALY
s

Secukinumab

£116,433

8.868

Etanercept
biosimilar

£116,981

Etanercept

B8. In TA383, the appraisal committee concluded that TNF-alpha inhibitors were clinically
effective compared with placebo and that they should be considered as a class with broadly
similar, even if not completely identical, effects.23 In the company submission for
secukinumab there were no statistically significant differences between secukinumab and
TNF-alpha inhibitors (except infliximab) for all trial outcomes in the network meta-analyses.
Please rerun the economic model using input data based on the results of the network metaanalysis models, which assume that all TNF-alpha inhibitors have the same treatment effect.
Please follow the approaches A3, A4 and A5 in section 6.1.3 and appendix 9 of the York
assessment report for TA383.26
The JAGS code for the exchangeable effects model is provided in Appendix C:
Cost-effectiveness results for the biologic naïve population based on the York assumptions are
provided in Table 54 to Table 56 below. Please note that in these three scenarios a consistent
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biologic withdrawal rate has been applied to all comparators; 11% per annum aligned to the York
Assessment Group assumption. In both the scenarios in which TNFα inhibitors are assumed to
have identical effects, secukinumab dominates the TNFα inhibitors as a class.
Table 54: Based on A3 approach in York report: Identical effects for TNFα inhibitors (fixed
effects model)
Treatment

Total
costs
(£)

Total
QALYs

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER
versus
baseline

Fully
incremental
ICER
(£/QALY)

Secukinumab

xxxxxxxx

9.383

Etanercept
biosimilar

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Etanercept

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Certolizumab
pegol – with
PAS

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Adalimumab

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Golimumab

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Infliximab
biosimilar

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Infliximab

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated
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Table 55: Based on A4 approach in York report: Identical effects for TNFα inhibitors (random effects model)
Treatment

Total costs
(£)

Total QALYs

Incremental costs
(£) versus baseline

Incremental QALYs
versus baseline

ICER versus
baseline

Fully incremental
ICER (£/QALY)

Secukinumab

xxxxxxxx

9.501

Etanercept biosimilar

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Etanercept

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Certolizumab pegol – with
PAS

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Adalimumab

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Golimumab

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Infliximab biosimilar

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Infliximab

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Table 56: Based on A5 approach in York report: Exchangeable effects for TNFα inhibitors (fixed effects model)
Treatment

Total costs
(£)

Total QALYs

Incremental costs
(£) versus baseline

Incremental QALYs
versus baseline

ICER versus
baseline

Fully incremental
ICER (£/QALY)

Secukinumab

£112,151

9.516

Etanercept biosimilar

£123,503

9.204

-£11,352

0.312

Dominated

Dominated

Etanercept

£123,791

9.457

-£11,640

0.059

Dominated

Dominated

Certolizumab pegol – with
PAS

£125,290

9.511

-£13,139

0.005

Dominated

Dominated

Adalimumab

£125,737

9.204

-£13,586

0.312

Dominated

Dominated

Golimumab

£126,511

9.382

-£14,360

0.134

Dominated

Dominated

Infliximab biosimilar

£139,226

9.653

-£27,074

-0.137

£197,687

£197,687

Infliximab

£143,140

9.653

-£30,989

-0.137

£226,269

Dominated
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B9. Please provide all relevant input data for the model so that the other approaches
described in the York assessment report for TA383 (A1-5, B3-5, C3-5) can be conducted.
The requested data and treatment / study codes are provided in Table 57 to Table 60 .
Table 57: Data table for Model B
s[]
1
1
2
2
2
3
3
4
4
5
5
6
6
6
7
7
8
8
9
9

t[]
2
1
3
4
1
2
1
1
5
1
5
6
7
1
8
1
8
9
2
1

n[]
208
107
140
138
78
229
115
122
125
74
72
65
56
57
39
43
25
25
26
20

r[]
94
17
56
61
12
114
19
10
47
8
22
27
23
6
18
10
NA
NA
NA
NA

b[]
6.3
6.3
6.9
6.5
6.6
6
6.2
6.5
6.4
6.8
6.6
6.5
6.2
6.4
6.4
5.8
6.6
6.5
5.9
6.2

prec[]
1.7
1.7
1.5
1.6
1.5
1.4
1.4
1.5
1.6
1.3
1.5
1.7
1.3
1.9
1.2
1.5
1.1
1.2
1.4
1.1

y[]
-2.6
-0.8
-2.69
-2.83
-0.69
-2.8
-1.4
-0.59
-2.32
-0.85
-2.19
-2.6
-2.5
-1.1
-2.6
-1.4
-1.16
-3.39
-3.6
-2

y.prec[]
0.207
0.206
0.216
0.216
0.216
0.127
0.179
0.18
0.172
0.252
0.248
0.224
0.212
0.174
0.324
0.32
0.216
0.216
0.216
0.216

prec[]
1.7
1.7
1.5
1.6
1.5
1.4
1.4
1.5
1.6
1.3
1.5
1.7
1.3
1.9
1.2
1.5
1.1
1.2
1.4
1.1

y[]
-2.6
-0.8
-2.69
-2.83
-0.69
-2.8
-1.4
-0.59
-2.32
-0.85
-2.19
-2.6
-2.5
-1.1
-2.6
-1.4
-1.16
-3.39
-3.6
-2

y.prec[]y.f[]
0.207 -1.86
0.206 -0.45
0.216 -1.55
0.216 -1.63
0.216 0.06
0.127 -1.75
0.179 -0.47
0.18
-0.37
0.172 -1.84
0.252 -0.68
0.248 -2.15
0.224 -1.8
0.212 -1.9
0.174 -0.8
0.324 -2.2
0.32
-1
0.216 -1.49
0.216 -2.6
0.216 -1.9
0.216 -1

Table 58: Data table for Model C
s[]
1
1
2
2
2
3
3
4
4
5
5
6
6
6
7
7
8
8
9
9

t[]
2
1
3
4
1
2
1
1
5
1
5
6
7
1
8
1
8
9
2
1

n[]
208
107
140
138
78
229
115
122
125
74
72
65
56
57
39
43
25
25
26
20

r[]
94
17
56
61
12
114
19
10
47
8
22
27
23
6
18
10
NA
NA
NA
NA

b[]
6.3
6.3
6.9
6.5
6.6
6
6.2
6.5
6.4
6.8
6.6
6.5
6.2
6.4
6.4
5.8
6.6
6.5
5.9
6.2

y.prec.f[]
0.156
0.225
0.208
0.208
0.208
0.135
0.154
0.171
0.165
0.235
0.231
0.224
0.232
0.164
0.292
0.288
0.208
0.208
0.208
0.208
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Table 59: Treatment codes
PBO

1

ADA 40 mg

2

GOL 100 mg

3

GOL 50 mg

4

SEC 150 mg

5

CZP 200 mg

6

CZP 400 mg

7

ETN 50 QW

8

INF 5 mg

9

Table 60: Study codes
ATLAS

1

GO-RAISE

2

Huang (2014)

3

MEASURE-1

4

MEASURE-2

5

RAPID-axSpA

6

SPINE

7

Giardina (2010)

8

Hu (2012)

9

B10. According to table 70, BASDAI 50 responses for biologic naïve patients are obtained
from the network meta-analysis results (figure 26). However, results reported in table 70
differ from the results in figure 26. Please explain these differences and clarify how average
values were calculated when corresponding outcomes for a comparator were lacking in the
network meta-analysis.
An update to Table 70 was overlooked following identification of the mis-labelling issue
mentioned at B6. The values in the original model (Clinical inputs sheet, cells F22:L22) were
within 0.1% of the values in Figure 26. An updated version of Table 70, reflecting the updates to
the NMA described at A16, is provided below in Table 61. For the included comparators, these
figures align with the values in Figure 10 of this response to within 0.1%. The value for
adalimumab differs very slightly due to rounding within the calculations.
Table 61. BASDAI 50 response applied in the model base case
BASDAI 50 response for the
modelled biologic naïve
population

BASDAI 50 response for the
modelled biologic
experienced population

Secukinumab 150 mg

xxxxx

xxxxx

Adalimumab

xxxxx

Etanercept

xxxxx

Golimumab

xxxxx

Infliximab

xxxxx

Therapy

68

Certolizumab pegol

xxxxx

CC

xxxxx

xxxx

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care.

For comparators missing from the network meta-analysis, the log odds of BASADI 50 response
was assumed to be a straight average of log odds of BASADI 50 response for available TNFα
inhibitors was assumed.

B11. The BASDAI 50 responses for TNF-alpha inhibitors (Table 70) appear to be
inconsistent with the results in the York assessment report for TA383 (Table 7).26 Please
explain why they are different.
There are several potential sources of differences between the results using our model versus
those generated by the York assessment group report:
o

The NMA informing our cost-effectiveness model is based exclusively on studies
reporting efficacy of biologic treatments amongst biologic naïve populations. The York
assessment group did not differentiate between evidence for biologic naïve versus mixed
populations (no evidence amongst biologic experienced populations was available to
them since there is no published data on TNFα inhibitors in biologic experienced subgroups).

o

There are some differences in the studies which were included in the NMA, the results of
which inform the model parameters (please see Table 48 of the submission and Table 2
of the York assessment report).25 In the recent MTA in AS, 20 trials were eligible for
inclusion in the NMA, 19 of which recruited an AS patient population, and one trial that
recruited an AS and non-radiographic axial spondyloarthritis (nr-axSpA) population.25 By
comparison, the NMA presented in this submission included only 10 trials; studies such
as Barkham et al. 2010; Calin et al. 2004 and Davis et al. 2003 were included in the MTA
NMA but not included in the NMA presented in this submission. The reason for exclusion
of these studies from our NMA is that it was unclear whether the populations included
were intolerant or had inadequate response to conventional treatments. These
differences are likely to be responsible for any differences seen in the NMA results.

o

The York Assessment Group had access to additional conditional response data for
etanercept and certolizumab, which was redacted in the report (Table 78) and addendum
(Appendix page 10).25, 27

o

Conditional baseline and changes from baseline in BASDAI and BASFI within the York
model base case are derived from their synthesis model. Comparison of Tables 77 and
78 in the York Assessment Group report suggest that this model provides poor
predictions for conditional baseline BASDAI scores.25 In contrast conditional baseline
scores within the submitted model are based on patient-level analyses of the
secukinumab trial data.
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B12. In TA383, recommendations were based on severe active ankylosing spondylitis.
However, the inclusion criteria for MEASURE 1 and MEASURE 2 were not limited only to
“severe” active ankylosing spondylitis. The scope for secukinumab is for adults with active
ankylosing spondylitis.
Were any of the values used in the company model, which came from TA38323 or the York
assessment report26 adjusted for the severity of the ankylosing spondylitis?
As discussed in response to Question A1, there is no agreed consensus on the terms used to
classify the severity of AS. The scope, the licensed indication for secukinumab and clinical
guidelines all refer to adults with active ankylosing spondylitis and as a result data were not
adjusted according to severity.

B13. The text above table 71 suggests that the difference in baseline BASDAI and BASFI
scores between responders and non-responders was based on response at week 12.
However, the text following table 72 suggest that response was derived from pooled data
from the MEASURE 1 and MEASURE 2 trials, which suggests that response at week 16 was
used.


Please specify the definition, including time point, of response used to differentiate
between responders and non-responders when estimating baseline BASDAI and BASFI
scores in table 72.

Within the model, response, defined as at least a 50% improvement (decrease) in total BASDAI
score, as compared to the baseline total BASDAI score, is always assessed at week 12, based
on NICE guidance and BSR guidelines.5, 28 Different network meta-analyses inform the
probability of patients on each treatment meeting this response criterion;
o

Network meta-analyses used for the base case and scenario 6a employ data for each
trial taken at the primary endpoint where this fell within the 12-16 week window (the only
exception being the infliximab ASSERT study where the primary endpoint was 24 weeks
and 12 week data was used as it was the only available data within the 12-16 week
window) i.e. 16 week secukinumab data, 14 week golimumab data and 12 week data for
etanercept, certolizumab, adalimumab and infliximab.

o

Network meta-analyses used for scenarios 6b and 6c, employed 12 week data for all
comparators. Post hoc analyses of MEASURE 1 and MEASURE 2 informed these
network meta-analyses.

However, regardless of the NMA data selected to model response probabilities, the model
applies response assessment at 12 weeks.



Please provide the number of patients (n) for each result in table 72.



Please provide response-based BASDAI and BASFI figures not differentiated by
treatment.

A revised version of Table 72 is provided below, including n numbers and conditional baseline
BASDAI and BASFI scores for all responders and non-responders, regardless of treatment arm.
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Table 62. Treatment-specific baseline BASDAI and BASFI conditional on BASDAI 50
response
Biologic naïve
Input

Biologics
n

CC

Biologic experienced
Pooled

Biologics

CC

Pooled

Score

n

Score

n

Score

n

Score

n

Score

n

Score

Baseline BASDAI
Responders

51

6.42

22

6.12

73

6.33

14

6.59

5

6.24

19

6.50

Nonresponders

85

6.39

112

6.73

197

6.58

47

6.48

57

6.61

104

6.55

Baseline BASFI
Responders

51

5.44

22

4.75

73

5.23

14

5.39

5

5.49

19

5.42

Nonresponders

85

6.07

112

6.22

197

6.15

47

6.04

57

5.85

104

5.93

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; CC, conventional care.

In the Excel model, the same baseline BASDAI and BASFI scores (given in table 72) are
used even though different secukinumab trial data (week 12 and week 12-16) were chosen
(sheet “Settings”, range “E60:F60”).


Please provide BASDAI 50 response specific baseline BASDAI and BASFI scores based
on different (week 12 or week 12-16) time point responses.

As discussed above, response was always defined at week 12 within the model. All conditional
response analyses have defined responders at 12 weeks, not 16 weeks. There is no difference in
baseline scores depending on choice of network meta-analysis scenario.

B14. Section 5.3.3.1 is difficult to follow. Please provide a step by step explanation showing
all formulae used to calculate mean change in BASDAI and BASFI from the various sources
(MEASURE 1 & 2 trials, network meta-analyses, York assessment report26, TA38323 and any
other sources).
Please see explanation at B6 regarding the Subgroup data sheet, specifically the “Estimation of
conditional change from baseline in BASDAI and BASFI
” onwards.

B15. By definition, the absolute BASDAI change from baseline at 3 months for the BASDAI
50 responders should be at least 50% of their baseline BASDAI. However, this does not
appear to be the case for some of the model inputs (e.g. etanercept, adalimumab and
conventional care; (tables 72 and 73).
Please explain this discrepancy for BASDAI 50 responders.
This question has led to the identification of an error in the way that NMA outputs were applied
within the Subgroup Data sheet of the model. An original set of NMA results required placebo
responses to be deducted from each comparator before entering the data into the model. In
subsequent NMA results, this calculation had already been applied. However, a
miscommunication resulted in placebo responses being once more deducted during data entry to
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the model. Hence, placebo responses were effectively being deducted twice from comparator
changes from baseline in the original version of the model. See response to B6 for updated
versions of Tables 72 & 73. Updated results, which are now further in favour of secukinumab,
are provided in Section E:.

B16. In the Excel model, differing baseline BASDAI and BASFI scores are used in subgroup
(biologic experienced and biologic naïve) and scenario (only MEASURE 2 trial data as a
data source for secukinumab) analyses.
Please justify why other baseline characteristics (age, weight and percentage males) are not
varied in these subgroup/scenario analyses.
Amending patient baseline characteristics based on choice of NMA scenario was not prioritised
as we did not anticipate these differences would have a material impact on results. A comparison
of baseline characteristics pooled across MEASURE 1 and MEASURE 2 versus from MEASURE
2 alone is provided in Table 63 below.
Table 63: Baseline patient characteristics, pooled data vs MEASURE 2 only
MEASURE 1 & 2 pooled (used in
base case and Scenario 6b)

MEASURE 2 only (used in
scenarios 6a and 6c)

% male

69.5%

69.9%

Mean age (years)

42.37

43.31

Mean weight (kg)

78.20

81.34

Weight SD (kg)

16.882

16.887
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Comparison of results the MEASURE 2 scenario analyses (6a and 6c), utilising the MEASURE 2 specific baseline characteristics vs pooled baseline
characteristics are provided in Table 64 and Table 65 below.
Table 64: Incremental costs, incremental QALYs and ICERs for Scenario 6a, with pooled baseline characteristics vs. MEASURE 2 baseline
characteristics
Pooled baseline characteristics
Incr. Costs

Incr. QALYs

ICER

MEASURE 2 baseline characteristics
Incr. Costs

Incr. QALYs

ICER

Adalimumab

-£17,762

0.095

SEC dominates

-£17,704

0.092

SEC dominates

Certolizumab pegol – with PAS

-£11,829

0.133

SEC dominates

-£11,779

0.129

SEC dominates

Etanercept

-£4,029

0.877

SEC dominates

-£3,978

0.870

SEC dominates

Etanercept biosimilar

-£2,948

0.877

SEC dominates

-£2,897

0.870

SEC dominates

Golimumab

-£19,009

-0.318

£59,771

-£18,925

-0.317

£59,737

Infliximab

-£30,252

0.072

SEC dominates

-£31,537

0.066

SEC dominates

Infliximab biosimilar

-£26,472

0.072

SEC dominates

-£27,628

0.066

SEC dominates

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.

Table 65: Incremental costs, incremental QALYs and ICERs for Scenario 6c, with pooled baseline characteristics vs. MEASURE 2 baseline
characteristics
Pooled baseline characteristics
Incr. Costs

Incr. QALYs

ICER

MEASURE 2 baseline characteristics
Incr. Costs

Incr. QALYs

ICER

Adalimumab

-£11,280

0.312

SEC dominates

-£11,207

0.307

SEC dominates

Certolizumab pegol – with PAS

-£4,768

0.367

SEC dominates

-£4,702

0.361

SEC dominates

Etanercept

£834

1.056

£790*

£903

1.046

£863*

Etanercept biosimilar

£1,796

1.056

£1,701*

£1,863

1.046

£1,781*

Golimumab

-£9,880

0.065

SEC dominates

-£9,788

0.063

SEC dominates

Infliximab

-£20,730

0.293

SEC dominates

-£21,823

0.286

SEC dominates

Infliximab biosimilar

-£17,450

0.293

SEC dominates

-£18,431

0.286

SEC dominates
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Pooled baseline characteristics
Incr. Costs

Incr. QALYs

ICER

MEASURE 2 baseline characteristics
Incr. Costs

Incr. QALYs

ICER

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab. Abbreviations: ICER, incremental cost-effectiveness ratio; QALY;
quality-adjusted life years.
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B17. BASDAI and BASFI change from baseline of TNF-alpha inhibitors in tables 73 and 74
appear to be inconsistent with the results reported in the York assessment report for TA383
(for example table 69 on page 167 of the York report).26 Please explain these differences.
As discussed in response to Question B11, results would be expected to differ from those in the
York assessment report due to the fact that different studies were included in the respective
NMAs.

B18. Please provide details of the methods used to derive the values in table 73 of the
company submission (especially for etanercept, certolizumab pegol and infliximab).
Please see explanation at B6 regarding application the Subgroup data sheet, specifically the
“Estimation of conditional change from baseline in BASDAI and BASFI
” onwards.

B19. Please explain how the value of 0.15 for the annual BASFI progression rate for
secukinumab (section 5.3.3.2, second paragraph on page 193) was derived from Ramiro et
al. and MEASURE 1 week 104 rates.29
Haroon et al. report that the relative rate of mSASSS change with TNFα inhibitors is 0.42 i.e. the
ratio of mSASSS change with TNFα inhibitors to mSASSS change with conventional care is
0.42.30
Over two years of treatment with secukinumab, mean mSASSS change of 0.3 units was
observed (see Section 4.7.2.4 of submission). Assuming linear progression, which is supported
by Ramiro et al., who found that “At the group level, a linear time course model fitted the data
best”, the estimated annual rate of mSASSS change with secukinumab is 0.3 / 2 = 0.15 units.31
Ramiro et al. provide an estimate for the background annual rate of mSASSS change, across the
total cohort studied, of 0.98 mSASSS units.31
The relative rate of mSASSS change with secukinumab was therefore calculated as 0.15 / 0.98 =
0.15.
It should be noted that the York Assessment Group selected a higher background mSASSS
progression rate, from a sub-group of patients within the Ramiro et al. study;31 those with a
baseline mSASSS≥10, who had an annual rate of mSASSS change of 1.44 units. Had this higher
background rate been assumed, the relative rate of mSASSS change with secukinumab would
have been even lower (0.15 / 1.44 = 0.10), and cost-effectiveness results more strongly in favour
of secukinumab.

Adverse events
B20. Please justify why switching to a second TNF-alpha inhibitor was not allowed following
an adverse event.
Within the model exploratory analysis in which biologic sequencing was incorporated, patients
experiencing a serious adverse event on their first biologic were modelled to discontinue this
biologic in line with BSR guidelines that biologic therapy should be withdrawn upon evidence of
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severe adverse events or evidence of inefficacy.5 However, patients experiencing an adverse
event were permitted to switch to a second biologic therapy. Page 181 explains that second line
TNFα inhibitors were only included in the exploratory sequencing analyses; “In the base case
analysis of the biologic naïve population, transition to conventional care occurred on biologic
discontinuation as it was assumed that patients could not receive a second-line biologic therapy”.
In the exploratory sequencing analyses all discontinuations switched to the “basket” therapy.
Page 188 mentions that the included discontinuations could be for any reason: “Within the
model, this [withdrawal of TNFα inhibitors upon development of severe adverse events or
evidence of inefficacy] is captured by discontinuation of biologic therapy, which could be for any
reason including adverse events or loss of efficacy”. We acknowledge that this was not may not
have been made sufficiently explicit in the write-up of the economic model, but clarify here that
patient movement to a second-line biologic was permitted following discontinuation of a first
biologic due to an adverse event.

Utilities
B21. Priority request: Please provide the details of the methods used to generate the utility
regression equation (section 5.4.5.4, page 198) used for mapping to EQ-5D.


Please provide details of the regression models considered, the explanatory variables
assessed, and the variable selection method used to obtain the final model.

A linear mixed model was used to fit EQ-5D utility score as a response variable with BASDAI,
BASFI, age and sex as predictors. The choice of predictive variables was aligned to the
MacLeod 2007 and Wailoo 2015 utility analyses in ankylosing spondylitis.32, 33 The effect of
correlation within the data was explored using subject as a random effect to account for the
within-subject correlation between assessments.



Please provide all related regression outputs, e.g. coefficients, test scores and goodness
of fit.

The requested data is provided in Table 66 and
Table 67 below.
Table 66: EQ-5D Utility Model Outputs: MEASURE 1 & MEASURE 2, Full Analysis Set
Estimate (SE)

95% CI

p value

Intercept

0.9610 (0.02503)

0.9118, 1.0101

<.0001

BASDAI score

-0.0442 (0.00312)

-0.0503, -0.0380

<.0001

BASFI score

-0.0330 (0.00316)

-0.0391, -0.0268

<.0001

-0.0111 (0.01335)

-0.0374, 0.0151

0.4049

-0.0015, 0.0005

0.2939

Sex

Male
Female

Age (years)

reference
-0.0005 (0.00049)

Table 67: EQ-5D Utility Model Fit Statistics: MEASURE 1 & MEASURE 2, Full Analysis Set
Objective / Log likelihood

-2098.6

AIC

-2094.6
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Please provide a Q-Q plot for all 3 utility regression methods (MEASURE 1-2 model,
Wailoo et al. 2015 method and McLeod et al. 2007 method) to compare the 3 utility
mapping models.34, 35

The Q-Q plot for the utility model generated from the MEASURE 1 and MEASURE 2 trial data is
provided in Figure 2.
Figure 2: Q-Q plot for the utility model generated from MEASURE 1 and MEASURE 2 trial
data

Wailoo et al. 2015 and McLeod et al. 2007 are published algorithms.32, 33 Since the patient level
data from which these algorithms were generated is not available, it is not possible to provide QQ plots for them. However, the Wailoo et al. paper include some similar information regarding
observed versus predicted EQ-5D utility scores, which is provide in Table 68 below.33
Table 68: Observed versus predicted EQ-5D utility scores for the Wailoo et al. linear
algorithm.
Percentiles

Observed

Linear Model

1%

-0.184

-0.160

5%

-0.016

0.054

10%

-0.003

0.170

25%

0.516

0.363

50%

0.689

0.570

75%

0.796

0.765

90%

0.883

0.935

95%

1.000

1.033

99%

1.000

1.213
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Costs
B22. Please update the cost regression (section 5.5.5, page 157) used for active disease
health state according to 2016 NHS prices.
Please check the study on which this regression method is based and whether the
assumptions of the regression model are still relevant for the UK clinical setting.36
The value of £1,284.19 applied in the cost regression was taken directly from the York
assessment report, for consistency with TA383. The cost year for this value is not determinable
from the assessment report, with this value being referenced to the Abbvie submission.
We would highlight that the results of the deterministic sensitivity analysis (Figure 43 in our
original submission), in which the intercept value of the cost regression equation (£1,284.19) was
varied, did not find this model parameter to be a key cost driver. Further detail on the results of
one-way sensitivity analyses of both the regression intercept and BASFI co-efficient are provided
in Table 69 below. In these analyses the cost equation intercept was varied between a lower
bound of £929.35 and an upper bound of £1774.50, whilst the BASFI co-efficient was varied
between a lower bound of 0.139 and an upper bound of 0.287. Therefore, a small update to this
figure based on inflation would not be anticipated to influence the overall conclusions of the costeffectiveness analyses.
Table 69: OWSA of both cost regression parameters
Total cost with
upper bound

Total cost with
upper bound

Total QALYs

ICER vs
baseline with
upper bound

ICER vs
baseline with
lower bound

SEC
dominates

SEC
dominates

SEC
dominates

SEC
dominates

Cost equation intercept
Secukinumab
Adalimumab
Certolizumab
pegol – with
PAS

£148,501

£87,680

9.805

£165,141

£102,011

9.446

£159,371

£95,675

9.447

£154,287

£86,997

8.759

SEC
dominates

£653*

Etanercept
biosimilar

£153,272

£85,982

8.759

SEC
dominates

£1,623*

Golimumab

£165,437

£104,215

9.830

£684,332

£668,098

£176,149

£112,873

9.590

SEC
dominates

SEC
dominates

£172,574

£109,299

9.590

SEC
dominates

SEC
dominates

Etanercept

Infliximab
Infliximab
biosimilar

BASFI co-efficient
Secukinumab
Adalimumab
Certolizumab
pegol – with

£170,627

£78,601

9.805

£189,179

£92,017

9.446

SEC
dominates

SEC
dominates

£184,278

£85,352

9.447

SEC
dominates

SEC
dominates
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PAS
£182,268

£75,232

8.759

SEC
dominates

£3,220*

Etanercept
biosimilar

£181,253

£74,217

8.759

SEC
dominates

£4,190*

Golimumab

£188,289

£94,870

9.830

£713,655

£657,355

£201,222

£102,566

9.590

SEC
dominates

SEC
dominates

£197,648

£98,991

9.590

SEC
dominates

SEC
dominates

Etanercept

Infliximab
Infliximab
biosimilar

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab.

B23. The drug acquisition costs are the same as those in the York assessment report for
TA383, from 2014.26 Please verify that these drug prices have not changed since 2014.
All drug acquisition costs have been verified against the BNF 2016 [online] and no changes to
the drug prices for certolizumab pegol, etanercept, adalimumab, infliximab or golimumab have
been made since 2014.37 Since our submission was sent to NICE on February 5th 2016, a list
price for biosimilar etanercept has become available – Benepali is priced at 1 x 1 ml = £164.00; 4
x 1ml = £656.00. Therefore we have now updated the acquisition costs to include this information
(Table 70). As mentioned at B5, cost-effectiveness analyses are now provided versus biosimilar
etanercept (see Section E:). Secukinumab dominates biosimilar etanercept in the base case and
all scenarios except one; in which biosimilar etanercept falls in the south-west quadrant, with only
a £1,701 saving per QALY lost.
Table 70: Unit costs associated with drug acquisition – etanercept biosimilar added
Secukinumab
150 mg

Certolizum
ab pegol
200 mg

Etanerce
pt
50 mg
QW

Adalimuma
b
40 mg

Inflixima
b
40 mg

Golimum
ab
50 mg

Referenc
e

£357.50 per
200 mg prefilled syringe

Originator
Etanercep
t:

£352.14 per
40 mg prefilled syringe

£762.97
per prefilled
syringe

BNF 2016
and MIMS

The NICE
MTA in AS
also
indicates
that there is
an agreed
PAS with the
department
of health for
certolizumab
pegol, such
that the first
12 weeks of
treatment
are provided
free. This
PAS is taken

£178.75
per 50 mg
pre-filled
syringe

Originat
or
inflixima
b:
Remicad
®
e :
£419.62
per 100
mg vial

Acquisition costs
List price:
£1,218.78 per
pack of two
150 mg prefilled syringes/
®
SensoReady
pens
PAS price:
xxxxxxx per
pack of two
150 mg prefilled syringes/
®
SensoReady
pens

Biosimilar
Etanercep
t:
Benepali:
£164.00
per
50mg/ml
solution for
injection
in pre-filled
syringe or

Average
cost per
dose
calculate
d as
£1,850.5
9 – see
“Inflixima
b cost
calculatio
ns”

Although
the 100 mg
pre-filled
syringe of
golimumab
has a
higher list
price than
that of
golimumab
50 mg, a
PAS has
been
agreed
with the
department
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into account
in the costeffectivenes
s analysis.

pre-filled
pen, 1 x
1ml=£164.
00

Biosimil
ar
inflixima
b:
Remsima
: £377.66
per 100
mg vial
Inflectra:
£377.66
per 100
mg vial

of health
that
provides
the 100 mg
dose of
golimumab
at the
same price
as the 50
mg dose.

Average
cost per
dose
calculate
d as
£1,665.5
4 – see
“Inflixima
b cost
calculatio
ns”
Abbreviations: AS, ankylosing spondylitis; BNF, British National Formulary; PAS, patient access scheme;
MIMS, Monthly Index of Medical Specialties; MTA, multiple technology appraisal; NICE, National Institute for
Health and Care Excellence; QW, once a week.

B24. Please explain the calculation methods for the number of doses for all interventions
(especially for certolizumab pegol) (Excel Model Sheet ”Resource Use Inputs”, Range
G15:I20).
See Table 68 of the submission for details of the posology secukinumab and biologic
comparators.
Secukinumab and golimumab are dosed monthly so the number of doses reflects the number of
months per 3 month period (with an increased number of secukinumab doses in the first 3
months reflecting the loading doses).
For certolizumab pegol and adalimumab adjustments were applied to account for fortnightly
dosing, given that model cycles reflect periods of 3 calendar months.
The calculation of the number of fortnights per 3 month model cycle is:
o
o
o

Number of weeks per year = 365.25 / 7 = 52.18
Number of fortnights per year = 52.18 / 2 = 26.09
Number of fortnights per 3 month model cycle = 26.09 / 4 = 6.52

For certolizumab pegol, the double doses required at loading were accounted for by multiplying
the number of fortnights in the first 3 months by 150%. This does over-estimate the certolizumab
doses during the first 3 months since loading is only required for the first 3 doses. However,
these dose assumptions do not account for the patient access scheme in place for certolizumab
pegol. In the revised analyses (see Section E:) the number of doses for certolizumab pegol in the
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first 3 months has been reduced to zero, to reflect that the NHS does not incur drug acquisition
costs for these doses. Simultaneously, the oversight of not applying the adjustment to the
subsequent 3 month periods for certolizumab pegol has been corrected. These changes do not
impact the overall conclusions of the cost-effectiveness analysis, as secukinumab continues to
dominate certolizumab pegol,
The same adjustment was applied for etanercept and infliximab in subsequent 3 month periods,
based on 4-weekly dosing and 8-weekly dosing, respectively. Whilst the adjustment could also
be applied to the first 6 month periods for etanercept and infliximab (and would favour
secukinumab), the impact on results will be negligible since these small adjustments only relate
to a small proportion of the total model time horizon.

B25. According to the NHS choices website, surgery is part of the treatment pathway. The
model does not include costs related to surgeries. Please justify the assumption of excluding
surgery costs.
Surgery costs were not explicitly included in the model based on the fact that the York
assessment report for TA383 did not include the cost of surgery.25 In addition, the diseaserelated costs derived from the Boonen et al. study reflect hospital admissions and therefore
include surgery costs.38

Validation
B26. Please provide a table similar to table 110 for the comparison of total QALYs in the
company model for secukinumab and the York model for TA383. Please provide a
comparison for disaggregated costs in table 110.
A comparison with QALYs reported for TA383 is provided in Table 71.
Table 71: Comparison of total QALYs by intervention in submission model and York
model in AS
Total QALYs – model
presented in this submission

Total QALYs – York model in AS
(base case)

Conventional care

8.537

7.245

Etanercept

8.759

8.163

Certolizumab pegol –
with PAS

9.447

8.163

Adalimumab

9.446

8.163

Golimumab

9.830

8.163

Infliximab

9.590

8.163

No comparison with disaggregated costs is possible, since these are not reported in the
assessment report for TA383.
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B27. Please provide a figure that compares the average BASDAI and BASFI scores at
different time points from the model with average BASDAI and BASFI scores at different
time points from relevant clinical trials.
Please find below figures comparing the average BASDAI and BASFI scores over time from
relevant clinical trials versus the cost-effectiveness model. The general trend is that the model is
predicting lower BASDAI and BASFI scores than have been observed in clinical trials, due to the
model assumption that non-responders discontinue biologic treatment, whilst within clinical trials
both responders and non-responders continue treatment.
ATLAS

References: van der Heijde 2006,7 van der Heijde 2009,39 van der Heijde 201540
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HU

Reference: Hu 201241
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HUANG

Reference: Huang 201442
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Rapid—ax-SpA

References: Landewe 2013,43 Landewe 2013 Supplementary information,44 Sieper 201545
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GIARDINA

Reference: Giardina et al 201046
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SPINE

References: Dougados 201147, Dougados 201248
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ASSERT

References: van der Heijde 2005,49 Braun 200850
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GO-RAISE

Reference: Inman 200813

MEASURE1 and MEASURE 2
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B28. In the excel model, it seems that the model estimates are not the same for total QALYs
and LYs, even though a utility of 1 is used for each alive state (and no disutilities for adverse
events were considered). Please confirm if this is a programming error. If this is the case,
please provide a corrected version.
Due to the application of half-cycle correction, some patients are counted in the initial treatment
health state in the second cycle of the model. This was not taken into account in the calculation
of QALYs but has now been corrected.

B29. In the excel model it appears that the discount rate for costs was used when
discounting both costs and health outcomes. Please confirm if this is a programming error
and if so, provide a corrected version.
This has been corrected in the revised version of the model.
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B30. In the excel model it seems that variations in non-responder BASFI baseline value, and
in non-responder change in BASDAI and BASFI, have no effect at all on costs and QALYs.
Please confirm if this is meant to be the case and provide an explanation.
Baseline BASDAI for non-responders does have a slight impact on QALYs. This is because
patients who discontinue biologic therapy are assumed to immediately revert to baseline
BASDAI, in line with the York Assessment Group assumptions.
Baseline BASFI for non-responders has a small impact on QALYs when the BASFI rebound
assumption is Natural History, but not with the base case setting of rebound to Initial Gain i.e.
baseline.
With base case settings the model does not include non-responder baseline BASFI or change in
BASDAI / BASFI for non-responders within the calculations. This is a minor limitation of the latest
model version. However, since these parameters would only affect the first cycle for nonresponders, the impact on QALYs of implementing a correction would be extremely small.

B31. In the excel model, there is a big difference between the averages from probabilistic
sensitivity analyses (PSA) and base case deterministic results, especially in QALYs. Please
explain the underlying reasons for this.
BASDAI and BASFI changes from baseline are calculated based on the coefficient of the
respective treatment added to the coefficient for conventional care. This is done on the Subgroup
data sheet and then feeds into the SA inputs sheet. The probabilistic changes from baseline in
BASDAI and BASFI were calculated on the SA inputs sheet using treatment specific changes
from baseline, and then adding conventional care changes from baseline. This resulted in
BASDAI and BASFI changes from baseline for conventional care being double counted in the
probabilistic values, and hence sampled values that were on average much higher than the
mean change for the respective treatment.
To prevent this from happening, the probabilistic values are now calculated on the subgroup data
sheet. They use coefficients and SEs only, and not calculated change values. Probabilistic
values are now calculated using the same method as is used for calculating the lower and upper
bounds.

B32. In the excel model, some of the model input parameters were not included in the PSA
(e.g. relative risk of BASDAI 50 response for biologic experienced patients). Please justify
the inclusion criteria that were applied to the input parameters for PSA.
Three parameters relating to analysis of secukinumab versus conventional care in the biologic
experienced population, based on the results of the MEASURE 1 and MEASURE 2 studies, were
omitted from the PSA in error; relative risk of BASDAI 50 response, relative risk of BASDAI
change from baseline and relative risk of BASFI change from baseline. This has been corrected
in the revised version of the model. See Section E: for updated PSA results.

B33. Please provide the BASDAI and BASFI changes from baseline used in Scenario 3
described in section 5.8.3 (page 232).
Scenario 3 was executed in a simplistic manner, by setting the ratio data in rows 45 and 85 of the
Subgroup data sheet to 1. As previously run, the scenario did not consider the implication of
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assuming no difference between change scores for responders and non-responders, on baseline
scores. The scenario has now been re-run, using overall pooled baseline scores (in F40:F45 of
the Clinical Inputs sheet) calculated as weighted averages of MEASURE 1 and MEASURE 2
baseline scores, which can be found in Table 15 of the submission , with pooled data provided in
Table 72. A comparison of revised results with and without this adjustment to baseline scores is
provided in Table 73.
Table 72: Baseline BASDAI and BASFI scores pooled across MEASURE 1 & MEASURE 2
Secukinumab
150mg

Placebo

BASDAI

5.85

5.92

BASFI

6.47

6.61

Table 73: Incremental costs, incremental QALYs and ICERs for each comparator versus
secukinumab in the biologic naïve population – Scenario 3 with and without nonconditional baseline BASDAI and BASFI scores
Scenario 3 – with conditional
baseline scores
Inc. costs
Adalimumab
Certolizumab
pegol – with
PAS
Etanercept
Etanercept
biosimilar
Golimumab
Infliximab
Infliximab
biosimilar

Inc.
QALYs

ICER

Scenario 3 – without conditional
baseline scores
Inc. costs

Inc.
QALYs

ICER

£14,979

-0.290

SEC
dominates

£15,273

-0.291

SEC
dominates

£8,847

-0.311

SEC
dominates

£9,216

-0.313

SEC
dominates

£467

-0.726

SEC
dominates

£1,227

-0.730

SEC
dominates

-£547

-0.726

£754

£212

-0.730

SEC
dominates

£17,426

-0.063

SEC
dominates

£17,549

-0.063

SEC
dominates

£25,904

-0.132

SEC
dominates

£26,218

-0.134

SEC
dominates

£22,330

-0.132

SEC
dominates

£22,643

-0.134

SEC
dominates
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Section C: Textual clarifications and additional points
C1. Table 6: The inclusion criteria list patients with intolerance or inadequate response.
However, the exclusion criteria list “treatment-naïve patients”. Please explain this
discrepancy.
We do not consider there to be a discrepancy here. To clarify, studies that considered patients
who had received conventional treatments, regardless of response (i.e. including those who were
intolerant or had inadequate response to those prior conventional treatments) were included. In
contrast, studies of patients who were treatment-naïve (ie. had not received any prior therapy)
were excluded. No distinction between intolerance and inadequate response as the reason for
failure of prior therapy was made in applying the eligibility criteria.

C2. Details of how many patients remain in MEASURE 2 at different time points were
provided. However, outcomes reported in tables and appendices do not always reflect these
numbers. For example, table 139 reports on 68 patients at 16 weeks in the secukinumab
arm yet there were only 66 patients in study at this point. Please add reasons for any
differences in the patient numbers to each table.
At the end of week 16 there were 66 patients who remained in the study on the secukinumab 150
mg arm of MEASURE 2, these patients were assessed for all of the study endpoints. In addition
to these 66 patients there were 5 patients who withdrew from the study due to adverse events, of
these 5 patients data were available for 2 of these patients for some of the secondary and
exploratory endpoints. As the data were available for some of the endpoints it was included for
completeness.
To confirm the actual patient numbers at week 16 for secukinumab 150 mg for these endpoints:


hsCRP change from baseline - Full analysis set: 68 patients



Patient's global assessment of disease activity (VAS) change from baseline - Full
analysis set: 67 patients



ASDAS-CRP change from - Full analysis set: 67 patients

C3. Cross-references are missing on page 58 and 213 (the text says “please see section 0”).
Please confirm the correct section numbers that should be referenced here.
The cross-references on page 58 and page 213 should read Section 4.7.1 and Section 5.3.7,
respectively.
Additional textual clarifications
On page 193 there is a statement “However, this may be a conservative assumption as
secukinumab has demonstrated efficacy upon radiographic outcomes (Section 4.8.3) that may
be better than that of TNFα inhibitors”. The cross-reference here is incorrect – it should refer to
Section 4.7.2.4.
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Table 190 (Appendix J): The title is misleading as it indicates that response is relative to placebo,
however this is not the case for the week 24 and week 52 results since no placebo data at these
time points is available. The week 12 and week 16 results are the risk differences relative to
placebo. The week 24 and week 52 results are absolute probabilities of response.
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Section D: Revised NMA Results
Since our original submission was made, Novartis has identified two genuine errors in the
analyses run as part of the NMA:
o
o

The ATLAS study should have been included in the networks relating to the BASFI
outcome but was omitted in error from the analyses performed.
The Huang et al. study should have been included in all networks for the biologic naïve
population but was omitted in error from the analyses performed.

Therefore, Novartis has revised the analyses to correct for these errors. The updated network
diagrams and results of the base case and sensitivity analysis NMAs are provided below.

Revised network diagrams
Figure 3: Network Diagram of Evidence for BASFI Change from Baseline – whole
population [correction of Figure 59 in submission appendices]
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Figure 4: Network Diagram of Evidence for ASAS20 Response – biologic
naïve population [correction of Figure 52 in submission appendices]

Figure 5: Network Diagram of Evidence for ASAS40 – biologic naïve population
[correction of Figure 54 in submission appendices]
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Figure 6: Network Diagram of Evidence for BASDAI 50 – biologic naïve population
[correction of Figure 56 in submission appendices]

Figure 7: Network Diagram of Evidence for BASDAI Change from Baseline – biologic naïve
population [correction of Figure 58 in submission appendices]
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Figure 8: Network Diagram of Evidence for BASFI Change from Baseline – biologic naïve
population [correction of Figure 60 in submission appendices]
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Revised results – base case analysis
Results tables and figures for the base case analysis from the original submission are replicated below, with results updated taking into account the
corrections required to the NMA. Where results have not changed, this is indicated in the following tables.
Revised summary of statistical significance of relative treatment comparisons
Table 74: Overall summary of significance or non-significance of relative comparisons of secukinumab 150 mg versus comparators – whole
population [correction of Table 51 in submission main body]
Outcome

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL50

GOL100

INF5

ASAS20

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

ASAS40

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI 50

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI
SEC SEC 150 mg
significantly
change from
150 superior
baseline

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

INF5
significantly
superior

BASFI
SEC SEC 150 mg
significantly
change from
150 superior
baseline

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

-

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; SEC150,
secukinumab 150 mg.
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Table 75: Overall summary of significance or non-significance of relative comparisons of secukinumab 150 mg versus comparators –
biologic naive population [correction of Table 52 in submission main body]
Outcome

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL50

GOL100

INF5

ASAS20

SEC SEC 150 mg
significantly
150 superior

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

ASAS40

SEC SEC 150 mg
significantly
150 superior

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI 50

SEC SEC 150 mg
significantly
150 superior

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

BASDAI
SEC SEC 150 mg
change from
significantly
150
superior
baseline

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

INF5
significantly
superior

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASFI
SEC SEC 150 mg
significantly
change from
150 superior
baseline

-

-

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; SEC150,
secukinumab 150 mg.
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Revised results of comparisons of relative treatment effects
Table 76: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints [correction of Table 52 in submission main
body]
Population

Binomial
endpoint

ASAS20
Whole
ASAS40
population
BASDAI 50
ASAS20

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

No changes to any of these results versus the original submission Table 52
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

Biologic
xxxx
xxxx
ASAS40
naïve
xxxxxxxxxxxxx xxxxxxxxxxxxx
population
xxxx
xxxx
BASDAI 50
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BN,
biological naïve; CZP 200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo;
QW, once weekly; Q2W, once every 2 weeks; Q4W, once every 4 weeks; SEC 150, secukinumab 150 mg.
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Table 77: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints [correction of Table 54
in submission main body]
Population

Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

BASDAI
change from
baseline

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

No changes to any of these results versus the original submission Table 54

BASFI
change from
baseline

xxxxx
xxxxxxxxxxx
xxxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

BASDAI
change from
baseline

xxxxx
xxxxxxxxxxx
xxxx

xxxxx
xxxxxxxxxxx
xxx

x

x

xxxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xx

BASFI
change from
baseline

xxxxx
xxxxxxxxxxx
xxxx

xxxxx
xxxxxxxxxxx
xxx

x

x

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BN, biological
naïve; CZP200, certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once
weekly; Q2W, once every 2 weeks; Q4W, once every 4 weeks; SEC 150, secukinumab 150 mg.
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Revised predicted absolute responses for each treatment
Whole population:
o
o

ASAS20, ASAS40, BASDAI 50 and BASDAI change from baseline – no change versus
figures 21, 23, 25 and 27, respectively, in the original submission
BASFI change from baseline – see Figure 9 for corrected results

Figure 9: Modelled mean change from baseline BASFI response according to the fixedeffects NMA at 12 to 16 weeks in the mixed population with MEASURE-1 included
[correction of Figure 29 in submission main body]

Biologic naïve population:
o

All absolute results in the biologic naïve population have altered. Corrected versions of
figures 22, 24, 26, 28 and 30 from the original submission are provided below.
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Figure 10: Absolute ASAS20 response – biologic naïve population [correction of Figure 22
in submission main body]

Figure 11: Absolute ASAS40 response – biologic naïve population [correction of Figure 24
in submission main body]
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Figure 12: Absolute BASDAI 50 response – biologic naïve population [correction of Figure
26 in submission main body]

Figure 13: Absolute BASDAI change from baseline – biologic naïve population [correction
of Figure 28 in submission main body]
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Figure 14: Absolute BASFI change from baseline – biologic naïve population [correction
of Figure 30 in submission main body]

Revised results – sensitivity analysis
Results tables for the sensitivity analyses from the original submission are replicated below, with
results updated taking into account the corrections required to the NMA. Where results have not
changed, this is indicated in the following tables.
Revised results of comparisons of relative treatment effects
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Table 78: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints – sensitivity analyses [correction of Table 55
in submission main body]
Population

Binomial
endpoint
ASAS20

Whole
ASAS40
population

BASDAI 50

ASAS20

Biologic
naïve
ASAS40
population

BASDAI 50

Sensitivity
analysis

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

1

No changes to any of these results versus the original submission Table 55

2

No changes to any of these results versus the original submission Table 55

3

No changes to any of these results versus the original submission Table 55

1

No changes to any of these results versus the original submission Table 55

2

No changes to any of these results versus the original submission Table 55

3

No changes to any of these results versus the original submission Table 55

1

No changes to any of these results versus the original submission Table 55

2

No changes to any of these results versus the original submission Table 55

3

No changes to any of these results versus the original submission Table 55

GOL50

INF5

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

2

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

3

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

2

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

3

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

2

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

3

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

xxxx
xxxxxxxxxxxxx

Green cells represent a statistically significantly meaningful result. -=not analysed (i.e. could not be included in network)
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Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.

Table 79: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints – sensitivity analyses
[correction of Table 56 in submission main body]
Population

Continuous
endpoint
BASDAI
change from
baseline

Whole
population

BASFI
change from
baseline

BASDAI
change from
baseline
Biologic
naïve
population
BASFI
change from
baseline

Sensitivity
analysis

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL50

1

No changes to any of these results versus the original submission Table 56

2

No changes to any of these results versus the original submission Table 56

INF5

No changes to any of these results versus the original submission Table 56
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Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.

Revised predicted absolute responses for each treatment
Table 80: Absolute results for binomial endpoints – sensitivity analyses [correction of Table 57 in submission main body]
Population

Binomial
endpoint

Sensitivity
analysis

Whole
population

ASAS20

1

No changes to any of these results versus the original submission Table 57

2

No changes to any of these results versus the original submission Table 57

3

No changes to any of these results versus the original submission Table 57

1

No changes to any of these results versus the original submission Table 57

2

No changes to any of these results versus the original submission Table 57

3

No changes to any of these results versus the original submission Table 57

1

No changes to any of these results versus the original submission Table 57

2

No changes to any of these results versus the original submission Table 57

3

No changes to any of these results versus the original submission Table 57

ASAS40

BASDAI
50

Biologic
naïve
population

ASAS20

ASAS40

SEC150

ADA40

CZP200

CZP400

ETN50
QW

GOL50

GOL100
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BASDAI
50

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

x

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

x

x

x

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

x

x

x

xxxxx

-=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.

Table 81: Absolute results for continuous outcomes – sensitivity analyses [correction of Table 58 in submission main body]
Population

Binomial
endpoint

Sensitivity
analysis

Whole
population

BASDAI
change
from
baseline

1

No changes to any of these results versus the original submission Table 58

2

No changes to any of these results versus the original submission Table 58

3

No changes to any of these results versus the original submission Table 58

BASFI
change
from
baseline
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xxxxx
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change
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x
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xxxxx
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x
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3

xxxxx
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x

x
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xxxxx

Biologic
naïve
population

SEC150

ADA40

CZP200

CZP400

ETN50
QW

GOL50

GOL100

INF5

PBO

-=not analysed (i.e. could not be included in network)
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Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.
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Section E: Revised Cost-effectiveness Results
Base-case incremental cost effectiveness analysis results
The summary results of the base case analysis are presented in Table 82 for the biologic naïve population and Table 83 for the biologic experienced
population.
Table 82. Revised Summary base case results – biologic naïve population
Incremental costs
(£) versus baseline

Incremental
QALYs versus
baseline

ICER versus
baseline

Fully incremental
ICER (£/QALY)

Treatment

Total costs (£)

Total QALYs

Secukinumab

£113,216

9.805

Etanercept

£114,234

8.759

£1,018

-1.046

Dominated

Dominated

Etanercept biosimilar

£115,249

8.759

£2,033

-1.046

Dominated

Dominated

Certolizumab pegol – with
PAS

£122,418

9.447

£9,202

-0.359

Dominated

Dominated

Adalimumab

£128,516

9.446

£15,300

-0.359

Dominated

Dominated

Golimumab

£129,919

9.830

£16,703

0.025

£674,914

£674,914

Infliximab biosimilar

£135,865

9.590

£22,649

-0.216

Dominated

Dominated

Infliximab

£139,439

9.590

£26,223

-0.216

Dominated

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.

Table 83. Revised Summary base case results – biologic experienced population population
Treatment

Total costs (£)

Total QALYs

Conventional care

£107,417

8.161

Secukinumab

£109,164

8.939

Incremental costs (£)

Incremental QALYs

ICER (£/QALY)

£1,747

0.778

£2,245

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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Exploratory cost-effectiveness analyses in biologic naïve and biologic experienced populations
The summary results for the exploratory analysis of the biologic naïve population, including sequencing, are provided in Table 84 below.
Table 84. Summary results – exploratory sequencing analyses on biologic naïve population
Total QALYs

Incremental costs (£)
versus baseline

Incremental QALYs
versus baseline

Fully incremental
ICER (£/QALY)

Treatment pathway

Total costs (£)

Secukinumab -> Mixed Tx

£121,209

9.987

Etanercept -> Mixed Tx

£124,499

9.047

-£3,684

0.940

Dominated

Etanercept biosimilar-> Mixed Tx

£125,886

9.047

-£4,677

0.940

Dominated

Certolizumab pegol -> Mixed Tx

£131,066

9.655

-£9,857

0.332

Dominated

Adalimumab -> Mixed Tx

£136,401

9.648

-£15,192

0.339

Dominated

Golimumab -> Mixed Tx

£137,515

10.017

-£16,305

-0.030

£545,767*

Infliximab biosimilar -> Mixed Tx

£142,884

9.791

-£22,069

0.196

Dominated

Infliximab -> Mixed Tx

£146,628

9.791

-£25,419

0.196

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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The summary results for the exploratory analysis of the biologic experienced population, comparing secukinumab to the other biologic therapies, are
provided in Table 85.
Table 85. Summary results – exploratory comparison with TNFα inhibitors in biologic experienced population
Treatment

Total costs (£)

Total
QALYs

Incremental costs
(£) versus baseline

Incremental QALYs
versus baseline

Fully incremental ICER
(£/QALY)

Conventional care

£107,379

8.166

Etanercept

£110,928

8.463

£3,549

0.297

Extendedly Dominated

Etanercept biosimilar

£111,571

8.463

£4,192

0.297

Extendedly Dominated

Secukinumab

£112,125

8.791

£4,746

0.625

£7,597

Certolizumab pegol – with PAS

£115,344

8.678

£7,965

0.512

Dominated

Adalimumab

£119,876

8.680

£12,497

0.514

Dominated

Golimumab

£121,114

8.796

£13,736

0.630

£1,614,375

Infliximab biosimilar

£125,438

8.778

£18,059

0.612

Dominated

Infliximab

£127,650

8.778

£20,271

0.612

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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Probabilistic sensitivity analysis
Probabilistic mean costs, QALYs and resultant ICERs for the analysis of the biologic naïve population are presented in Table 86, followed by the
scatterplots for the comparison of secukinumab to each comparator (Figure 15 to Figure 20) and the CEAC (Figure 22) in this population. The ICERs
for the probabilistic analysis in the biologic experienced population are presented in Table 87, followed by the scatterplot (Figure 23) and CEAC
(Figure 24).
Table 86. Summary probabilistic base case results – biologic naïve population
Treatment

Total mean
costs (£)

Mean costs
SD (£)

Total mean
QALYs

Mean QALYs
SD

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

Secukinumab

£116,011

£29,355

10.494

0.959

Etanercept

£120,471

£35,462

9.500

0.959

£4,459

-0.994

Dominated

Etanercept
biosimilar

£120,614

£34,936

9.456

0.953

£4,602

-1.038

Dominated

Certolizumab
pegol – with PAS

£127,032

£32,659

10.124

0.989

£11,020

-0.370

Dominated

Adalimumab

£131,609

£31,241

10.152

0.952

£15,598

-0.342

Dominated

Golimumab

£134,921

£31,933

10.465

1.008

£18,910

-0.029

Dominated

Infliximab
biosimilar*

£156,555

£42,181

9.945

1.052

£40,544

-0.549

Dominated

Infliximab

£160,533

£47,027

9.865

1.070

£44,522

-0.629

Dominated

Abbreviations: SD, standard deviation; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; SEC, secukinumab.
*Please note results for infliximab and etanercept biosimilars require separate PSA runs in the model but are nonetheless presented here alongside the original PSA run for
simplification
purposes.
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Figure 15. Scatterplot for secukinumab vs etanercept – biologic naïve population

Figure 16. Scatterplot for secukinumab vs etanercept biosimilar – biologic naïve population
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Figure 17. Scatterplot for secukinumab vs certolizumab pegol – biologic naïve population

Figure 18. Scatterplot for secukinumab vs adalimumab – biologic naïve population
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Figure 19. Scatterplot for secukinumab vs golimumab – biologic naïve population
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Figure 20. Scatterplot for secukinumab vs infliximab – biologic naïve population

Figure 21. Scatterplot for secukinumab vs infliximab biosimilar – biologic naïve population*
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*Please note results for infliximab biosimilar require a separate PSA run in the model but are nonetheless presented here alongside the original PSA run for
simplification purposes.

Figure 22. CEAC for secukinumab versus comparators in the biologic naïve population*

*The above chart combines results of two comparator CEAC results for secukinumab versus each comparator.

Table 87. Summary probabilistic base case results – biologic experienced population
Treatment
Conventional
care

Total mean
costs (£)

Mean costs SD
(£)

Total mean
QALYs

Mean QALYs
SD

£111,974

£36,811

8.858

0.972

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

120

Secukinumab

£113,433

£32,639

9.662

1.016

£1,458

£1

£1,815

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; SEC, secukinumab.

Figure 23. Scatterplot for secukinumab vs conventional care – biologic experienced population
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Figure 24. CEAC for secukinumab vs. conventional care – biologic experienced population
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Deterministic sensitivity analysis
The tornado diagrams below present the variation in base case model results from OWSA in terms of net monetary benefits (valuing one QALY at
£20,000). Net monentary benefits are presented instead of ICERs due to incremental costs of secukinumab being negative versus all comparators i.e.
in the southern quadrants of the cost-effectiveness plane, where ICERs are not informative. Tornado diagrams for the biologic naïve population are
provided in Figure 25 to Figure 31. The tornado diagram for the analysis in the biologic experienced population is provided in Figure 32.
Figure 25. OWSA results for secukinumab vs etanercept – biologic naïve population
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Figure 26: OWSA results for secukinumab vs biosimilar etanercept – biologic naïve population
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Figure 27. OWSA results for secukinumab vs certolizumab – biologic naïve population
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Figure 28. OWSA results for secukinumab vs adalimumab – biologic naïve population

126

Figure 29. OWSA results for secukinumab vs golimumab – biologic naïve population
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Figure 30. OWSA results for secukinumab vs infliximab – biologic naïve population

Figure 31. OWSA results for secukinumab vs infliximab biosimilar – biologic naïve population
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Figure 32. OWSA results for secukinumab vs conventional care – biologic experienced population

Scenario analysis
Table 88 and Table 89 below shows the results of the scenario analyses for each biologic comparator versus secukinumab in the biologic naïve
population. Results are presented in this way since secukinumab is the lowest cost option in all but two scenarios (scenarios 3 and 6c, where
etanercept is in the least expensive option). Table 90 presents the results of the scenario analyses in the biologic experienced population. In this case,
results are expressed as ICERs for secukinumab versus conventional care.
Table 88: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part
a]
Adalimumab
Incr. Costs
Base case

£15,300

Incr.
QALYs
-0.359

Certolizomab Pegol
ICER
SEC
dominates

Incr. Costs
£9,202

Incr.
QALYs
-0.359

Golimumab
ICER

SEC
dominates

Incr. Costs
£16,703

Incr.
QALYs
0.025

ICER
£674,914
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Adalimumab
Incr. Costs
Scenario 1a
Scenario 1b
Scenario 2
Scenario 3≠
Scenario 4
Scenario 5
Scenario 6a
Scenario 6b
Scenario 6c
Scenario 7a
Scenario 7b
Scenario 8
Scenario 9
Scenario 10

Incr.
QALYs

Certolizomab Pegol
ICER

Incr. Costs

Incr.
QALYs

Golimumab
ICER

Incr. Costs

Incr.
QALYs

ICER

£15,217

-0.354

SEC
dominates

£9,092

-0.352

SEC
dominates

£16,623

0.026

£632,894

£14,296

-0.260

SEC
dominates

£8,441

-0.238

SEC
dominates

£14,949

0.041

£361,558

£16,025

-0.380

SEC
dominates

£10,113

-0.386

SEC
dominates

£16,923

0.018

£941,421

£15,273

-0.291

£9,216

-0.313

£17,549

-0.063

SEC
dominates

£15,203

-0.120

SEC
dominates

£10,671

-0.033

SEC
dominates

£13,402

0.036

£374,910

£23,265

-0.471

SEC
dominates

£14,903

-0.474

SEC
dominates

£25,783

0.029

£874,073

£17,762

-0.095

SEC
dominates

£11,829

-0.133

SEC
dominates

£19,009

0.318

£59,771

£17,318

0.086

£200,791

£10,361

0.062

£166,570

£16,205

0.358

£45,225

£11,280

-0.312

SEC
dominates

£4,768

-0.367

SEC
dominates

£9,880

-0.065

SEC
dominates

£15,300

-0.369

SEC
dominates

£9,202

-0.465

SEC
dominates

£16,703

-0.065

SEC
dominates

£15,300

-0.330

SEC
dominates

£9,202

-0.331

SEC
dominates

£16,703

0.022

£755,800

£15,300

-0.359

SEC
dominates

£9,202

-0.359

SEC
dominates

£16,703

0.025

£674,914

£16,581

-0.410

SEC
dominates

£10,482

-0.409

SEC
dominates

£17,984

-0.025

SEC
dominates

£15,344

-0.357

SEC
dominates

£9,137

-0.353

SEC
dominates

£16,606

0.028

£591,477

SEC
dominates

SEC
dominates
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*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.
≠Analysis has changed versus original approach – see response to B33

Table 89: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part
b]
Etanercept
Incr.
Costs

Incr.
QALYs

Base case
£2,033

-1.046

£1,828

-1.037

£1,171

-0.867

£3,185
£1,227

-1.086
-0.730

£10,228

-0.367

£1,792

-1.378

£4,029

-0.877

£3,265

-0.618

Scenario 1a
Scenario 1b
Scenario 2

Scenario 3≠

Scenario 4
Scenario 5
Scenario 6a
Scenario 6b

Etanercept biosimilar
ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

Incr.
Costs

Incr.
QALYs

£1,018

-1.046

£813

-1.037

£157

-0.867

£2,171
£212

-1.086
-0.730

£8,344

-0.367

£325

-1.378

£2,948

-0.877

£2,186

-0.618

ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

Infliximab
Incr.
Costs

Incr.
QALYs

Infliximab biosimilar
ICER
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es

£26,223

-0.216

£26,104

-0.208

£25,658

-0.069

£27,402
£22,643

-0.250
-0.134

£29,192

0.167

£37,686

-0.122

£30,252

-0.072

£174,45
6
SEC
dominat
es
SEC
dominat
es

£27,711

0.231

£119,70
3

Incr.
Costs

Incr.
QALYs

ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

£22,649

-0.216

£22,529

-0.208

£22,129

-0.069

£23,827
£26,218

-0.250
-0.134

£25,394

0.167

£32,454

-0.122

£26,472

-0.072

£151,75
9
SEC
dominate
s
SEC
dominate
s

£24,046

0.231

£103,87
2
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Etanercept
Incr.
Costs

Incr.
QALYs

Etanercept biosimilar
ICER

Incr.
Costs

Incr.
QALYs

ICER

Infliximab
Incr.
Costs

Incr.
QALYs

Scenario 6c
-£834

-1.056

£2,033

-1.084

£2,033

-0.956

£2,033

-1.046

£3,313

-1.097

Scenario 7a
Scenario 7b
Scenario 8
Scenario 9
Scenario 10

£790*
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

-£1,796

-1.056

£1,018

-1.084

£1,018

-0.956

£1,018

-1.046

£2,299

-1.097

£1,701*
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

£1,701
-1.028
£686
-1.028
*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab

£20,730

-0.293

£26,223

-0.421

£22,649

-0.197

£47,993

-0.216

£27,504

-0.266

£26,303

-0.214

Infliximab biosimilar
ICER
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es

Incr.
Costs

Incr.
QALYs

£17,450

-0.293

£22,649

-0.421

£26,223

-0.197

£44,419

-0.216

£23,930

-0.266

£22,729

-0.214

ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.
≠Analysis has changed versus original approach – see response to B33
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Table 90. Incremental costs, incremental QALYs and ICERs for secukinumab versus
conventional care in the biologic experienced population
Conventional care
Incr. Costs

Incr. QALYs

ICER

Base case

£1,747

0.778

£2,245

Scenario 1a

£3,358

0.643

£5,223

Scenario 1b

£1,979

0.769

£2,574

Scenario 2

£8,556

0.601

£14,248

Scenario 3*

N/A

N/A

N/A

Scenario 4

£1,363

0.654

£2,083

Scenario 5

£3,704

1.036

£3,574

Scenario 6a

N/A

N/A

N/A

Scenario 6b

N/A

N/A

N/A

Scenario 6c

N/A

N/A

N/A

Scenario 7a

£1,747

0.882

£1,979

Scenario 7b

£1,747

0.711

£2,455

Scenario 8

N/A

N/A

N/A

Scenario 9

£1,238

0.798

£1,551

Scenario 10

£2,173

0.762

£2,853

Note: Scenarios 3, 6a, 6b & 6c are not relevant to comparison versus conventional care since the ratio of
BASDAI / BASFI change from baseline amongst responders versus non-responders and the network metaanalysis results only affect comparisons versus the TNFα inhibitors. Scenario 8 is not relevant to comparison
versus conventional care since it only affects comparison with infliximab and infliximab biosimilar.

Company evidence submission template for [appraisal title]

Page 133 of 159

REFERENCES
1.

Braun J, Sieper J. Building consensus on nomenclature and disease classification for
ankylosing spondylitis: results and discussion of a questionnaire prepared for the
International Workshop on New Treatment Strategies in Ankylosing Spondylitis,
Berlin, Germany, 18-19 January 2002. Ann Rheum Dis 2002;61 Suppl 3:iii61-7.

2.

Raychaudhuri SP, Deodhar A. The classification and diagnostic criteria of ankylosing
spondylitis. J Autoimmun 2014;48-49:128-33.

3.

Novartis Data on File: MEASURE 2 Clinical Study Report – Week 52 Analysis.

4.

Novartis Data on File: MEASURE 1 Clinical Study Report – Week 52 Analysis.

5.

Keat A, Barkham N, Bhalla A, et al. BSR guidelines for prescribing TNF-alpha
blockers in adults with ankylosing spondylitis. Report of a working party of the
British Society for Rheumatology. Rheumatology (Oxford) 2004;44:939-47.

6.

Committee for Medicinal Products for Human Use. Draft Guideline on CLinical
Investigation of Medicinal Products for the Treatment of Ankylosing Spondylitis.
June 2005.

7.

van der Heijde D, Kivitz A, Schiff MH, et al. Efficacy and safety of adalimumab in
patients with ankylosing spondylitis: results of a multicenter, randomized, doubleblind, placebo-controlled trial. Arthritis Rheum 2006;54:2136-46.

8.

Hu Z, Xu M, Li Q, et al. Adalimumab significantly reduces inflammation and serum
DKK-1 level but increases fatty deposition in lumbar spine in active ankylosing
spondylitis. Int J Rheum Dis 2012;15:358-65.

9.

Huang F, Gu J, Zhu P, et al. Efficacy and safety of adalimumab in Chinese adults with
active ankylosing spondylitis: results of a randomised, controlled trial. Ann Rheum
Dis 2014;73:587-94.

10.

Landewe R, Braun J, Deodhar A, et al. Efficacy of certolizumab pegol on signs and
symptoms of axial spondyloarthritis including ankylosing spondylitis: 24-week results
of a double-blind randomised placebo-controlled Phase 3 study. Ann Rheum Dis
2014;73:39-47.

11.

Giardina AR, Ferrante A, Ciccia F, et al. A 2-year comparative open label randomized
study of efficacy and safety of etanercept and infliximab in patients with ankylosing
spondylitis. Rheumatol Int 2010;30:1437-40.

12.

van der Heijde D, Dijkmans B, Geusens P, et al. Efficacy and safety of infliximab in
patients with ankylosing spondylitis: results of a randomized, placebo-controlled trial
(ASSERT). Arthritis Rheum 2005;52:582-91.

13.

Inman RD, Davis JC, Jr., Heijde D, et al. Efficacy and safety of golimumab in
patients with ankylosing spondylitis: results of a randomized, double-blind, placebocontrolled, phase III trial. Arthritis Rheum 2008b;58:3402-12.

Company evidence submission template for [appraisal title]

Page 134 of 159

14.

Department of Health. The Musculoskeletal Services Framework. 2006.

15.

Office of National Statistics. Population Estimates for UK, England and Wales,
Scotland and Northern Ireland. Mid-2006. Available at
http://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/popu
lationestimates/datasets/populationestimatesforukenglandandwalesscotlandandnorther
nireland. Last accessed 08/03/2016.

16.

Dean LE, Jones GT, MacDonald AG, et al. Global prevalence of ankylosing
spondylitis. Rheumatology (Oxford) 2014;53:650-7.

17.

Baeten D, Sieper J, Braun J, et al. Secukinumab, an Interleukin-17A Inhibitor, in
Ankylosing Spondylitis. New England Journal of Medicine 2015;373:2534-2548.

18.

Ciurea A et al. The Reason of Discontinuation of a First TNF Inhibitor Affects Drug
Retention of a Second Anti-TNF Agent in Axial Spondyloarthritis. 2015 ACR/ARHP
Annual Meeting. 29th September 2015. Abstract No. 976

19.

Marzo-Ortega H, McGonagle D, Jarrett S, et al. Infliximab in combination with
methotrexate in active ankylosing spondylitis: a clinical and imaging study. Ann
Rheum Dis 2005;64:1568-75.

20.

Dias S, Sutton AJ, Welton NJ, et al. Evidence synthesis for decision making 3:
heterogeneity--subgroups, meta-regression, bias, and bias-adjustment. Medical
Decision Making 2013;33:618-640.

21.

Dias S, Welton NJ, Sutton AJ, Ades AE. NICE DSU Technical Support Document 5:
Evidence synthesis in the baseline natural history model [Internet]. Sheffield: 2011
[accessed 24.2.16].

22.

Dias S, Welton NJ, Sutton AJ, Caldwell DM, Lu G, Ades AE. NICE DSU Technical
Support Document 4: inconsistency in networks of evidence based on randomised
controlled trials [Internet]. Sheffield: 2014 [accessed 24.2.16].

23.

National Institute for Health and Care Excellence. TNF-alpha inhibitors for
ankylosing spondylitis and non-radiographic axial spondyloarthritis. Technology
appraisal guidance TA383 [Internet], 2016 [accessed 24.2.16]:70.

24.

National Institute for Health and Care Excellence. Guide to the Methods of
Technology Appraisal. Available at
https://www.nice.org.uk/article/pmg9/chapter/Foreword. Last accessed 10.3.16.
2013.

25.

National Institute for Health and Care Excellence (NICE). TNF-alpha inhibitors for
ankylosing spondylitis and axial spondyloarthritis without radiographic evidence of
ankylosing spondylitis (including a review of technology appraisal 143 and
technology appraisal 233): Assessment Report. 2014. Available at
https://www.nice.org.uk/guidance/gid-tag355/documents/ankylosing-spondylitis-and-

Company evidence submission template for [appraisal title]

Page 135 of 159

axial-spondyloarthritis-nonradiographic-adalimumab-etanercept-infliximab-andgolimumab-inc-rev-ta143-and-ta233-assessment-report-2. Last accessed 13th January
2016.
26.

Corbett M, Soares M, Jhuti G, et al. TNF-alpha inhibitors for ankylosing spondylitis
and axial spondyloarthritis without radiographic evidence of ankylosing spondylitis
(including a review of technology appraisal 143 and technology appraisal 233. York:
CRD/CHE Technology Assessment Group (Centre for Reviews and
Dissemination/Centre for Health Economics), University of York, 2014:371.

27.

National Institute for Health and Care Excellence (NICE). Technology Appraisal
Guidance [TA383]. Multiple Technology Appraisal (MTA): TNF-alpha inhibitors for
ankylosing spondylitis and non-radiographic axial spondyloarthritis - Addendum.
2016. Available at https://www.nice.org.uk/guidance/TA383/documents/ankylosingspondylitis-and-axial-spondyloarthritis-nonradiographic-adalimumab-etanerceptinfliximab-and-golimumab-inc-rev-ta143-and-ta233-id694-committee-papers4. Last
accessed 2nd February 2016.

28.

National Institute for Health and Care Excellence (NICE). Technology Appraisal
Guidance [TA383]. Multiple Technology Appraisal (MTA): TNF-alpha inhibitors for
ankylosing spondylitis and non-radiographic axial spondyloarthritis. 2016. Available
at https://www.nice.org.uk/guidance/ta383/resources/tnfalpha-inhibitors-forankylosing-spondylitis-and-nonradiographic-axial-spondyloarthritis82602848027077. Last accessed 2nd February 2016.

29.

Ramiro S, van Tubergen A, van der Heijde D, et al. How to deal with missing items in
BASDAI and BASFI. "RHEUMATOLOGY (OXFORD, ENGLAND)" 2014;53:3746.

30.

Haroon N, Inman RD, Learch TJ, et al. The impact of tumor necrosis factor alpha
inhibitors on radiographic progression in ankylosing spondylitis. Arthritis Rheum
2013;65:2645-54.

31.

Ramiro S, Stolwijk C, van Tubergen A, et al. Evolution of radiographic damage in
ankylosing spondylitis: a 12 year prospective follow-up of the OASIS study. Annals
of the Rheumatic Diseases 2013.

32.

McLeod C, Bagust A, Boland A, et al. Adalimumab, etanercept and infliximab for the
treatment of ankylosing spondylitis: a systematic review and economic evaluation.
Health Technol Assess 2007;11:1-158, iii-iv.

33.

Wailoo A, Hernandez M, Philips C, et al. Modeling Health State Utility Values in
Ankylosing Spondylitis: Comparisons of Direct and Indirect Methods. Value Health
2015;18:425-31.

34.

McLeod C, Bagust A, Boland A, et al. Adalimumab, etanercept and infliximab for the
treatment of ankylosing spondylitis: a systematic review and economic evaluation.
HEALTH TECHNOLOGY ASSESSMENT 2007;11:1-158, iii-iv.

Company evidence submission template for [appraisal title]

Page 136 of 159

35.

Wailoo A, Hernandez M, Philips C, et al. Modeling Health State Utility Values in
Ankylosing Spondylitis: Comparisons of Direct and Indirect Methods. VALUE IN
HEALTH 2015;18:425-31.

36.

Boonen A, van der Heijde D, Landewe R, et al. Direct costs of ankylosing spondylitis
and its determinants: an analysis among three European countries. ANNALS OF THE
RHEUMATIC DISEASES 2003;62:732-40.

37.

BMJ Group and Pharmaceutical Press. British National Formulary (BNF). Available
at: https://www.medicinescomplete.com/mc/bnf/current/. Last accessed 08/03/2016.

38.

Boonen A, van der Heijde D, Landewe R, et al. Direct costs of ankylosing spondylitis
and its determinants: an analysis among three European countries. Ann Rheum Dis
2003;62:732-40.

39.

van der Heijde D, Schiff MH, Sieper J, et al. Adalimumab effectiveness for the
treatment of ankylosing spondylitis is maintained for up to 2 years: long-term results
from the ATLAS trial. Ann Rheum Dis 2009;68:922-9.

40.

van der Heijde D, Breban M, Halter D, et al. Maintenance of improvement in spinal
mobility, physical function and quality of life in patients with ankylosing spondylitis
after 5 years in a clinical trial of adalimumab. Rheumatology (Oxford) 2015;54:12109.

41.

Hu Z, Xu M, Li Q, et al. Adalimumab significantly reduces inflammation and serum
DKK-1 level but increases fatty deposition in lumbar spine in active ankylosing
spondylitis. Int J Rheum Dis 2012;15:358-65.

42.

Huang F, Gu J, Zhu P, et al. Efficacy and safety of adalimumab in Chinese adults with
active ankylosing spondylitis: results of a randomised, controlled trial. Ann Rheum
Dis 2014;73:587-94.

43.

Landewé R, Braun J, Deodhar A, et al. Efficacy of certolizumab pegol on signs and
symptoms of axial spondyloarthritis including ankylosing spondylitis: 24-week results
of a double-blind randomised placebo-controlled Phase 3 study. Annals of the
Rheumatic Diseases 2013.

44.

Landewé R, Braun J, Deodhar A, et al. Efficacy of certolizumab pegol on signs and
symptoms of axial spondyloarthritis including ankylosing spondylitis: 24-week results
of a double-blind randomised placebo-controlled Phase 3 study. Supplementary Data.
Annals of the Rheumatic Diseases 2013.

45.

Sieper J, Landewe R, Rudwaleit M, et al. Effect of certolizumab pegol over ninety-six
weeks in patients with axial spondyloarthritis: results from a phase III randomized
trial. Arthritis Rheumatol 2015;67:668-77.

46.

Giardina AR, Ferrante A, Ciccia F, et al. A 2-year comparative open label randomized
study of efficacy and safety of etanercept and infliximab in patients with ankylosing
spondylitis. Rheumatol Int 2010;30:1437-40.

Company evidence submission template for [appraisal title]

Page 137 of 159

47.

Dougados M, Braun J, Szanto S, et al. Efficacy of etanercept on rheumatic signs and
pulmonary function tests in advanced ankylosing spondylitis: results of a randomised
double-blind placebo-controlled study (SPINE). Ann Rheum Dis 2011;70:799-804.

48.

Dougados M, Braun J, Szanto S, et al. Continuous efficacy of etanercept in severe and
advanced ankylosing spondylitis: results from a 12-week open-label extension of the
SPINE study. Rheumatology (Oxford) 2012;51:1687-96.

49.

van der Heijde D, Dijkmans B, Geusens P, et al. Efficacy and safety of infliximab in
patients with ankylosing spondylitis: results of a randomized, placebo-controlled trial
(ASSERT). Arthritis Rheum 2005;52:582-91.

50.

Braun J, Deodhar A, Dijkmans B, et al. Efficacy and safety of infliximab in patients
with ankylosing spondylitis over a two-year period. Arthritis Rheum 2008;59:1270-8.

Company evidence submission template for [appraisal title]

Page 138 of 159

Appendices
Appendix A: A21 diagrams
Figure 33: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 and 2 (Base case)

Figure 34: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 and 2 (Base case)
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Figure 35: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 excluded (Sensitivity analysis 1)

Figure 36: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 excluded (Sensitivity analysis 1)
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Figure 37: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2)

Figure 38: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2)
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Figure 39: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3)

Figure 40: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3)

Company evidence submission template for [appraisal title]

Page 142 of 159

Figure 41: Comparison of estimated relative risk in ASAS20 response from fixed- NMA at
12 to 16 weeks with Measure 1 and 2 (Base case) among biologics-naïve

Figure 42: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 and 2 (Base case) among biologics-naïve
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Figure 43: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 removed (Sensitivity analysis 1) among biologicsnaïve

Figure 44: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 removed (Sensitivity analysis 1) among biologicsnaïve
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Figure 45: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2) among biologics-naïve

Figure 46: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2) among biologics-naïve
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Figure 47: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3) among biologics-naïve

Figure 48: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3) among biologics-naïve
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Appendix B: B7 WinBugs code
Model B: Code from Assessment Group Report Appendix 9 which did not run

Model B: Modified code used to generate results:
model{
for (i in 1:10) {
y[i] ~ dnorm(theta[i], y.prec.n[i])
y.prec.n[i]<-1/pow(y.prec[i],2)#change in score
theta[i] <- mu[s[i]] + d[t[i]]
}
for (i in 11:18) {
r[i] ~ dbin(p[i], n[i])
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
theta[i] <- mu[s[i]] + d[t[i]]
}
for (i in 19:28) {
r[i] ~ dbin(p[i], n[i])
y[i] ~ dnorm(theta[i], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
theta[i] <- mu[s[i]] + d[t[i]]
}
for (j in 1:14) {
mu[j] ~ dnorm(0,0.001)
}
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d[1] <- 0
for (k in 2:6) {
d[k] ~ dnorm(re,intau)
}
re ~ dnorm(0, 0.01)
intau <- 1/tau
tau <- pow(sd,2)
sd ~ dunif(0,2)
re.pred ~ dnorm(re,intau)
rho[1] ~ dunif(-1,1)
rho[2] ~ dunif(-1,1)
}
Model C: Code from Assessment Group Report Appendix 9 which did not run:

Model C: Modified code used to generate results:
model{
for (i in 1:10) {
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y[i] ~ dnorm(theta[i,1], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 11:14) {
r[i] ~ dbin(p[i], n[i])
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 15:16) {
r[i] ~ dbin(p[i], n[i])
aux[i] <- equals(t[i],1)+1
probit(p[i]) <- -(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5))
}
for (i in 17:26) {
r[i] ~ dbin(p[i], n[i])
y[i] ~ dnorm(theta[i,1], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 27:28) {
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 29:30) {
r[i] ~ dbin(p[i], n[i])
y[i] ~ dnorm(theta[i,1], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
}
for (i in 1:30) {
theta[i,1:2] ~ dmnorm(delta[i,1:2],B[1:2,1:2])
delta[i,1] <- mu1[s[i]] + d1[t[i]]
delta[i,2] <- mu2[s[i]] + d2[t[i]]
}
d1[1] <- 0
d2[1] <- 0
for (k in 2:6) {
d1[k] ~ dnorm(re1,intau)
d2[k] ~ dnorm(re2,intau)
}
B[1 ,1]<- 1/(pow(sd[1],2)*(1-pow(cor,2)))
B[2,2]<- 1/(pow(sd[2],2)*(1-pow(cor,2)))
B[1,2]<- -cor/(sd[1]*sd[2]*(1-pow(cor,2)))
B[2,1]<- B[1,2]
sd[1] ~ dunif(0,5)
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sd[2] ~ dunif(0,5)
cor~dunif(0,1)
for (j in 1:15) {
mu1[j] ~ dnorm(0,0.01)I(-5,5)
mu2[j] ~ dnorm(0,0.01)I(-5,5)
}
re1 ~ dnorm(0, 0.01)I(-10,10)
re.pred1 ~ dnorm(re1,intau)
re2 ~ dnorm(0, 0.01)I(-10,10)
re.pred2 ~ dnorm(re2,intau)
intau <- 1/tau
tau <- pow(sd.re,2)
sd.re ~ dunif(0,2)
rho[1] ~ dunif(0,1)
rho[2] ~ dunif(0,1)
for (k in 2:6) {
d1.pred[k] ~ dnorm(re1,intau)
}
}

Appendix C: B8 JAGS Code
# Binomial likelihood, logit link
model{

# *** PROGRAM STARTS

for(i in 1:ns){
mu[i] ~ dnorm(0,.0001)
for (k in 1:na[i]) {
r[i,k] ~ dbin(p[i,k],n[i,k])
logit(p[i,k]) <- mu[i] + d[t[i,k]] - d[t[i,1]]
rhat[i,k] <- p[i,k] * n[i,k]
dev[i,k] <- 2 * (r[i,k] * (log(r[i,k])-log(rhat[i,k]))
+ (n[i,k]-r[i,k]) * (log(n[i,k]-r[i,k]) - log(n[i,k]-rhat[i,k])))
}
resdev[i] <- sum(dev[i,1:na[i]])
}
totresdev <- sum(resdev[])
d[1]<-0
d[2] ~ dnorm(0,.0001)
for (k in 3:nt){ d[k] ~ dnorm(classmu,.0001) }
classmu ~ dnorm(0,.0001) }
for (c in 1:(nt-1)) {
for (k in (c+1):nt) {
OR[c,k] <- exp(d[k] - d[c])
lor[c,k] <- (d[k]-d[c])
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RR[c,k] <-T[k]/T[c]
RD[c,k] <-T[k]-T[c]
}
}
for (c in 1:(nt)) {
for (k in 1:(c)) {
OR[c,k] <- 0
lor[c,k] <- 0
RR[c,k] <-0
RD[c,k] <-0
}
}
for (i in 1: ns){
mu1[i] <- mu[i]*equals(t[i,1],1)}
A<- sum(mu1[])/nt1
for (k in 1:nt) { logit(T[k]) <- A + d[k] }
}

# *** PROGRAM ENDS

# Continuous outcomes, identity link
model{
for(i in 1:ns){
mu[i] ~ dnorm(0,.0001)

# *** PROGRAM STARTS

for (k in 1:na[i]) {
vr[i,k] <- pow(se[i,k],2)
prec[i,k] <- 1/vr[i,k]
y[i,k] ~ dnorm(theta[i,k],prec[i,k])
theta[i,k] <- mu[i] + d[t[i,k]] - d[t[i,1]]
dev[i,k] <- (y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*prec[i,k
}
resdev[i] <- sum(dev[i,1:na[i]])
}
totresdev <- sum(resdev[])
for(i in 1:ns){
for (k in (na[i]):(maxn + 1)){
dev[i,k+1] <- 0
theta[i,k+1] <- 0
}
}
d[1]<-0
d[2] ~ dnorm(0,.0001)
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for (k in 3:nt){ d[k] ~ dnorm(classmu, classtau) } # class specific priors for antiTNF treatment
effects
classmu ~ dnorm(0,0.001)
# hyperprior for antiTNF class mean
classtau <- 1/(clsd*clsd)
clsd~dunif(0,5)
# hyperprior for antiTNF class sd
for (c in 1:(nt-1)) {
for (k in (c+1):nt) {
D[c,k] <- (d[k]-d[c])
}
}
for (c in 1:(nt)) {
for (k in 1:(c)) {
D[c,k] <- 0
}
}
for (i in 1: ns){
mu1[i] <- mu[i]*equals(t[i,1],1)}
A<- sum(mu1[])/nt1
for (k in 1:nt) { T[k] <- A + d[k] }
}

# *** PROGRAM ENDS

Appendix D: Update to Appendix J in the original submission
(matching-adjusted indirect comparison of secukinumab and
adalimumab)

With MEASURE 2
A matching-adjusted indirect comparison (MAIC) was conducted between secukinumab and
adalimumab by matching the pooled secukinumab dose arms in MEASURE 2 to the adalimumab
arm in the ATLAS trial, and the placebo arm from MEASURE 2 to the placebo arm in the ATLAS
trial.
The base case scenario matched patients from both trials according to age, gender, CRP, prior
TNFα inhibitor treatment and baseline BASFI score (see Table 93) Two further scenarios were
performed, which matched patients according to the same characteristics, with the exception that
in the second scenario baseline BASDAI score was matched instead of baseline BASFI score,
and in the third scenario, both BASDAI and BASFI baseline scores were matched (see Table 96
and Table 99).
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Results for ASAS20 and ASAS40 for secukinumab 150 mg and adalimumab in the base case
scenario at Week 12, Week 16, Week 24 and Week 52 are shown in Table 91 and Table 92,
respectively. At Week 24, the MAIC demonstrated that secukinumab 150 mg was associated
with statistically significantly better results than adalimumab 40 mg with regards to ASAS20 and
ASAS40 response relative to placebo. This was also the case at Week 52 for the ASAS20
response, demonstrating the significant sustained effects of secukinumab 150 mg in comparison
to an active biologic comparator (adalimumab).
Statistically significantly better results for secukinumab 150 mg compared to adalimumab at
Week 24 for both ASAS20 and ASAS40 relative to placebo were seen consistently across both
alternative scenarios. At Week 52, ASAS20 and ASAS40 results for secukinumab 150 mg were
numerically higher than adalimumab relative to placebo across all both alternative scenarios,
though the results were not statistically significant. However this lack of statistical significance
should be interpreted taking into account the fact that the adalimumab data at Week 52 used
LOCF analysis and did include placebo switchers, thus not following the intention-to-treat
principle. Results for secukinumab 150 mg were based on the more conservative non-responder
imputation and also followed the intention-to-treat principle.

MEASURE 2 Base Case (Scenario 1):
Table 91: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxx

xxxxxx
xx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 92. ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 93: Baseline characteristics for ATLAS and MEASURE 2 before and after matching
in the base case scenario
ATLAS
MEASURE 2
MEASURE 2
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=72)
(ESS=34)
Demographics
Age (years), mean (SD)

41.7 (11.7)

42.0 (12.48)
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42.4 (9.1)

Female, n (%)

51 (24.5%)

26 (36.1%)

28.8%

BASFI, mean (SD)

5.2 (2.2)

6.2 (2.1)

5.5 (1.7)

CRP (mg/dL), mean (SD)

1.8 (2.2)

2.6 (5.0)

2.3 (2.9)

TNF-naïve, n (%)

100%

44 (61.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size

MEASURE 2 Scenario 2:
Table 94. ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxx

xxxxxx
x

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 95: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 96: Baseline characteristics for ATLAS and MEASURE 2 before and after matching
in scenario 2
ATLAS
MEASURE 2
MEASURE 2
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=72)
(ESS=39)
Demographics
Age (years), mean (SD)

41.7 (11.7)

41.9 (12.5)

41.7 (9.5)

Female, n (%)

51 (24.5%)

26 (36.1%)

29.5%

BASDAI, mean (SD)

6.3 (1.7)

6.6 (1.5)

6.4 (1.0)

CRP (mg/dL), mean (SD)

1.8 (2.2)

2.6 (5.0)

2.2 (3.1)

TNF-naïve, n (%)

100%

43 (60.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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MEASURE 2 Scenario 3:
Table 97: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxx

xxxxxx
x

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 98: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 99: Baseline characteristics for ATLAS and MEASURE 2 before and after matching
in scenario 3
ATLAS
MEASURE 2
MEASURE 2
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=72)
(ESS=34)
Demographics
Age (years), mean (SD)

41.7 (11.7)

41.9 (12.5)

42.7 (8.9)

Female, n (%)

51 (24.5%)

26 (36.1%)

28.5%

BASDAI, mean (SD)

6.3 (1.7)

6.6 (1.5)

6.3 (1.0)

BASFI, mean (SD)

5.2 (2.2)

6.2 (2.1)

5.6 (1.6)

CRP (mg/dL), mean (SD)

1.8 (2.2)

2.6 (5.0)

2.4 (2.9)

TNF-naïve, n (%)

100%

43 (61.1%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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With MEASURE 1
In addition to the matching-adjusted indirect comparison (MAIC) using MEASURE 2, another
MAIC was conducted between secukinumab and adalimumab by matching secukinumab arms of
MEASURE 2 to the adalimumab arm in the ATLAS trial.
The base case scenario matched patients from both trials according to age, gender, CRP, prior
TNFα inhibitor treatment and baseline BASFI score (see Table 102) Two further scenarios were
performed, which matched patients according to the same covariates, with the exception that in
the second scenario baseline BASDAI score was matched instead of baseline BASFI score, and
in the third scenario, both BASDAI and BASFI baseline scores were matched (see Table 105 and
Table 108).
Results for ASAS20 and ASAS40 response relative to placebo for secukinumab 150 mg and
adalimumab in the base case scenario at Week 12, Week 16, Week 24 and Week 52 are shown
in Table 10 and Table 11, respectively. At Week 16 the MACI demonstrated that secukinumab
150mg was associated with statistically significantly better results than adalimumab with regards
to ASAS20. ASAS40 was not reported for adalimumab at week 16. At week 24, secukinumab
150 mg was associated with statistically significantly better results than adalimumab 40 mg with
regards to ASAS20 and ASAS40 responses.
Statistically significantly better results for secukinumab 150 mg compared to adalimumab at
Week 24 for both ASAS20 and ASAS40 were seen consistently across both alternative
scenarios. In some of the comparisons, statistically significant results were also observed at
week 16 and week 52.
At Week 52, ASAS20 and ASAS40 results for secukinumab 150 mg were numerically higher
than adalimumab across all scenarios, though the results were not statistically significant.
However this lack of statistical significance should be interpreted taking into account the fact that
the adalimumab data at Week 52 used LOCF analysis and did include placebo switchers, thus
not following the intention-to-treat principle. Results for secukinumab 150 mg were based on the
more conservative non-responder imputation and also followed the intention-to-treat principle.

MEASURE 1 Base Case (scenario 1):
Table 100: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (base case scenario)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

xxxxxx

Week 24
xxxxx

xxxxxxx
xxxxx

Week 52**
xxxxx

xxxxxxx
xxxxx

xxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

156

Table 101: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (base case scenario)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

xxxxxxxx

Week 24
xxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 102: Baseline characteristics for ATLAS and MEASURE 1 before and after matching
in the base case scenario
ATLAS
MEASURE 1
MEASURE 1
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=125)
(ESS=88)
Demographics
Age (years), mean (SD)

41.7 (11.7)

40.1 (11.6)

40.1 (10.0)

Female, n (%)

51 (24.5%)

41 (32.8%)

25.4%

BASFI, mean (SD)

5.2 (2.2)

5.6 (2.2)

5.3 (1.8)

CRP (mg/dL), mean (SD)

1.8 (2.2)

1.7 (2.2)

1.8 (2.1)

TNF-naïve, n (%)

100%

92 (73.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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MEASURE 1 Scenario 2:
Table 103: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx

xxxxx
xxxxxxx
x

xxxxxxx
xxxxx

Week 52**
xxxxx

xxxxxxx
x
xxxxx

xxxxxx
x

xxxxx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 104: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 105: Baseline characteristics for ATLAS and MEASURE 1 before and after matching
in Scenario 2
ATLAS
MEASURE 1
MEASURE 1
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=125)
(ESS=88)
Demographics
Age (years), mean (SD)

41.7 (11.7)

40.1 (11.6)

40.8 (9.9)

Female, n (%)

51 (24.5%)

41 (32.8%)

27.1%

BASDAI, mean (SD)

6.3 (1.7)

6.3 (1.6)

6.4 (1.3)

CRP (mg/dL), mean (SD)

1.8 (2.2)

1.7 (2.2)

1.8 (2.1)

TNF-naïve, n (%)

100%

92 (73.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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MEASURE 1 Scenario 3:
Table 106: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 107: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 108: Baseline characteristics for ATLAS and MEASURE 1 before and after matching
in Scenario 3
ATLAS
MEASURE 1
MEASURE 1
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=125)
(ESS=83)
Demographics
Age (years), mean (SD)

41.7 (11.7)

40.1 (11.6)

40.8 (9.8)

Female, n (%)

51 (24.5%)

41 (32.8%)

26.4%

BASDAI, mean (SD)

6.3 (1.7)

6.3 (1.6)

6.4 (1.2)

BASFI, mean (SD)

5.2 (2.2)

5.6 (2.2)

5.3 (1.8)

CRP (mg/dL), mean (SD)

1.8 (2.2)

1.7 (2.2)

1.8 (1.9)

TNF-naïve, n (%)

100%

92 (73.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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Novartis Clarification Questions Response Addendum:
Secukinumab for treating ankylosing spondylitis after inadequate response to nonsteroidal anti-inflammatory drugs or TNF-alpha inhibitors [ID719]
Textual clarification on response to A11:
“In addition, as described in the submission dossier, pooled subgroup analyses based on ethnicity and weight revealed no clinically meaningful
differences in efficacy or safety results based on these subgroups.”
Should have read:
“In addition, as described in the regulatory submission dossier, pooled subgroup analyses based on ethnicity and weight revealed no clinically
meaningful differences in efficacy or safety results based on these subgroups.”
Further data in response to A14:
Table 1 to Table 10 present the results of the requested interaction tests between treatment and subgroup for the additional outcomes of particular
clinical relevance from both MEASURE 1 and MEASURE 2; ASAS40, BASDAI 50, BASDAI change from baseline, BASFI change from baseline and
ASQoL change from baseline. Please note that the MEASURE 1 and MEASURE 2 studies were not powered to detect a difference between the TNFα
inhibitor-naïve subgroup and the TNFα inhibitor-inadequate responder subgroup, and hence these analyses were not included in the pre-specified
analysis plan. Relatively small patient numbers in the TNFα inhibitor-inadequate responder subgroup mean that these results should not be relied
upon. Whilst the tests for interaction do not reach statistical significance, we consider them to be clinically meaningful. In addition, switching to an
alternative TNFα inhibitor in axial spondyloarthropathies has been shown to be associated with lower response rates (Ciurea A et al.2015).Please
note that these analyses were carried out at a trial level, and thus included the unlicensed 75mg dose of secukinumab.

1

Table 1 MEASURE 1 ASAS40 response by subgroup at Week 16 using non-responder imputation (full analysis set)

Subgroup

Treatment Group

Secukinumab 75 mg
TNFα inhibitornaïve

Secukinumab 150mg
Placebo

TNFα inhibitorinadequate
responder

Secukinumab 75 mg
Secukinumab 150mg
Placebo

n/M (%)

Xxxxx
xxxx
45/92
(48.9)

Comparator

Odds
ratio

95% confidence
interval

p-value

Placebo

xxxx

xxxxxxxxxx

xxxxxx

P value of
treatment by
TNF status
subgroup
interaction
xxxxxx

Placebo

xxxx

xxxxxxxxxx

xxxxxxxx

14/89
(15.7)
Xxxxx
xxxx
7/33
(21.2)

NA

NA

NA

NA

Placebo

xxxx

xxxxxxxxxx

xxxxxxx

Placebo

xxxx

xxxxxxxxxx

xxxxxxx

2/33 (6.1)

NA

NA

NA

NA

M=Number of patients in each treatment group; n=Number of ASAS40 responders in each treatment group (missing ASAS responses were considered non-responders);
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable; TNFα, tumour necrosis factor alpha.

Table 2 MEASURE 2 ASAS40 response by subgroup at Week 16 using non-responder imputation (full analysis set)

Subgroup

Treatment Group

Secukinumab 75 mg
TNFα inhibitornaïve

TNFα inhibitor-

Secukinumab 150mg

n/M (%)

Xxxxx
xxxxx
19/44
(43.2)

Comparator

Odds
ratio

95% confidence
interval

p-value

Placebo

xxxx

xxxxxxxxxx

xxxxxx

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

Placebo

xxxx

xxxxxxxxxx

xxxxxx

Placebo

8/45 (17.8)

NA

NA

NA

NA

Secukinumab 75 mg

xxxxxxxxxx

Placebo

NA*

NA*

NA*

2

inadequate
responder

Secukinumab 150mg

7/28 (25.0)

Placebo

NA*

NA*

NA*

Placebo

0/29 (0.0)

NA

NA

NA

NA

M=Number of patients in each treatment group; n=Number of ASAS40 responders in each treatment group (missing ASAS responses were considered non-responders);
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable; TNFα, tumour necrosis factor alpha.
* Cannot be calculated due to zero response in the placebo arm

Table 3 MEASURE 1 BASDAI50 response by subgroup at Week 16 using non-responder imputation (full analysis set)

Subgroup

Treatment Group

Secukinumab 75 mg
TNFα inhibitornaïve

Secukinumab 150mg
Placebo

TNFα inhibitorinadequate
responder

Secukinumab 75 mg
Secukinumab 150mg
Placebo

n/M (%)

Xxxxx
xxxxx
Xxxxx
xxxxx
Xxxxx
xxxxx
Xxxx
xxxxx
Xxxx
xxxxx
xxxxxxxxx

Comparator

Odds
ratio

95% confidence
interval

p-value

Placebo

xxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

Placebo

xxxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo

xxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

M=Number of patients in each treatment group; n=Number of BASDAI50 responders in each treatment group (missing BASDAI responses were considered non-responders);
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; NA, not applicable; TNFα, tumour necrosis factor alpha.

Table 4 MEASURE 2 BASDAI50 response by subgroup at Week 16 using non-responder imputation (full analysis set)

Subgroup

Treatment Group

n/M (%)

Comparator

Odds
ratio

95% confidence
interval

p-value

TNFα inhibitor-

Secukinumab 75 mg

Xxxxx

Placebo

xxxx

xxxxxxxxxxx

xxxxxxxx

3

P value of
treatment by
TNF status
subgroup
interaction

naïve
Secukinumab 150mg
Placebo

TNFα inhibitorinadequate
responder

Secukinumab 75 mg
Secukinumab 150mg
Placebo

xxxxx
Xxxxx
xxxxx
Xxxxx
xxxxxx
Xxxxx
xxxxxx
Xxxxx
xxxcxx
xxxxxxxxx

xxxxxxx
Placebo

xxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

Placebo

xxxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo

xxxxx

xxxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

M=Number of patients in each treatment group; n=Number of BASDAI50 responders in each treatment group (missing BASDAI responses were considered non-responders);
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; NA, not applicable; TNFα, tumour necrosis factor alpha.

Table 5 MEASURE 1 BASDAI change from baseline by subgroup at Week 16 using MMRM (full analysis set)

Subgroup

TNFα inhibitornaïve

Treatment Group

n, mean
change (SE)

Comparator

Treatment
contrast mean
(SE)

Secukinumab 75 mg

Xxxxxxxx
xxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

<0.0001

NA

NA

NA

NA

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

0.0287

NA

NA

NA

NA

Secukinumab 150mg
Placebo
Secukinumab 75 mg

TNFα inhibitorinadequate
responder

Secukinumab 150mg
Placebo

89, -2.72
(0.19)
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
32, -1.72
(0.33)
Xxxxxxxx
xxxxxx

n=Number of subjects with measurements at both baseline and week 16;

4

95%
confidence
interval

p-value

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; NA, not applicable; TNFα, tumour necrosis factor alpha.

Table 6 MEASURE 2 BASDAI change from baseline by subgroup at Week 16 using MMRM (full analysis set)

Subgroup

TNFα inhibitornaïve

Treatment Group

n, mean
change (SE)

Comparator

Treatment
contrast mean
(SE)

Secukinumab 75 mg

Xxxxxxxx
xxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Secukinumab 150mg

43, -2.56
(0.32)

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo
Secukinumab 75 mg
TNFα inhibitorinadequate
responder

42, −1.15
(0.32)
Xxxxxxxx
xxxxxxx

95%
confidence
interval

p-value

Secukinumab 150mg

24, -1.60
(0.41)

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

0.0928

Placebo

22, −0.59
(0.43)

NA

NA

NA

NA

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

n=Number of subjects with measurements at both baseline and week 16;
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; NA, not applicable; TNFα, tumour necrosis factor alpha.

Table 7 MEASURE 1 BASFI change from baseline by subgroup at Week 16 using MMRM (full analysis set)

Subgroup

TNFα inhibitornaïve

Treatment Group

Secukinumab 75 mg
Secukinumab 150mg

n, mean
change (SE)
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx

Comparator

Treatment
contrast mean
(SE)

95%
confidence
interval

p-value

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

5

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

Placebo
Secukinumab 75 mg
TNFα inhibitorinadequate
responder

Secukinumab 150mg
Placebo

Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx

NA

NA

NA

NA

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

n=Number of subjects with measurements at both baseline and week 16;
Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; NA, not applicable; TNFα, tumour necrosis factor alpha.

Table 8 MEASURE 2 BASFI change from baseline by subgroup at Week 16 using MMRM (full analysis set)

Subgroup

Treatment Group

Secukinumab 75 mg
TNFα inhibitornaïve

Secukinumab 150mg
Placebo
Secukinumab 75 mg

TNFα inhibitorinadequate
responder

Secukinumab 150mg
Placebo

n, mean
change (SE)
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx

Comparator

Treatment
contrast mean
(SE)

95%
confidence
interval

p-value

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

n=Number of subjects with measurements at both baseline and week 16;
Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; NA, not applicable; TNFα, tumour necrosis factor alpha.

6

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

Table 9 MEASURE 1 ASQoL change from baseline by subgroup at Week 16 using MMRM (full analysis set)

Subgroup

Treatment Group

Secukinumab 75 mg
TNFα inhibitornaïve

Secukinumab 150mg
Placebo
Secukinumab 75 mg

TNFα inhibitorinadequate
responder

Secukinumab 150mg
Placebo

n, mean
change (SE)
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx
Xxxxxxxx
xxxxxxx

Comparator

Treatment
contrast mean
(SE)

95%
confidence
interval

p-value

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

NA

NA

NA

NA

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

n=Number of subjects with measurements at both baseline and week 16;
Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; NA, not applicable; TNFα, tumour necrosis factor alpha.

Table 10 MEASURE 1 ASQoL change from baseline by subgroup at Week 16 using MMRM (full analysis set)

Subgroup

TNFα inhibitornaïve

Treatment Group

n, mean
change (SE)

Comparator

Treatment
contrast mean
(SE)

Secukinumab 75 mg

Xxxxxxxx
xxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Secukinumab 150mg

43, -5.02
(0.68)

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Placebo

43, -1.94

NA

NA

NA

NA

7

95%
confidence
interval

p-value

P value of
treatment by
TNF status
subgroup
interaction
xxxxxxx

Secukinumab 75 mg
TNFα inhibitorinadequate
responder

(0.68)
Xxxxxxxx
xxxxxxx

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxx

Secukinumab 150mg

23, -2.39
(0.84)

Placebo

xxxxxxxxxxxx

xxxxxxxxxxx

0.1184

Placebo

23, -0.49
(0.85)

NA

NA

NA

NA

n=Number of subjects with measurements at both baseline and week 16;
Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; NA, not applicable; TNFα, tumour necrosis factor alpha.

Textual clarification on response to A22 – A24:
An additional file was provided with the response, which was not referred to in the response document “ID719 Secukinumab AS MAIC Description of
Methods AIC A24”. This document is provided in support of the responses to clarification questions A22 – A24.
Further data in response to B3:
We omitted to include the baseline BASDAI / BASFI scores and changes from baseline employed in the model for second-line treatments. Please find
these in Table 11 andTable 12 below for the biologic naïve and biologic experienced populations, respectively.
Please note that the values in Table 11 refer to the setting “Model decline in efficacy = No”; if “Yes” is selected in this field then the change from
baseline values would be multiplied by the values in cells F58: F59 on the Clinical inputs sheet.
Table 11 BASDAI and BASFI baseline and change from baseline for second-line treatment within the biologic naïve population
BASDAI
nd

BASFI

nd

nd

nd

2 line baseline

2 line change from baseline

2 line baseline

2 line change from baseline

Secukinumab

Responders: 6.42
Non-responders: 6.39

Responders: -5.63
Non-responders: -1.27

Responders: 5.44
Non-responders: 6.07

Responders: -4.01
Non-responders: -0.93

Certolizumab

Responders: 6.42
Non-responders: 6.39

Responders: -5.44
Non-responders: -1.23

Responders: 5.44
Non-responders: 6.07

Responders: -3.94
Non-responders: -0.96

Etanercept

Responders: 6.42

Responders: -5.66

Responders: 5.44

Responders: -4.02
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Non-responders: 6.39

Non-responders: -1.28

Non-responders: 6.07

Non-responders: -0.98

Adalimumab

Responders: 6.42
Non-responders: 6.39

Responders: -5.64
Non-responders: -1.33

Responders: 5.44
Non-responders: 6.07

Responders: -4.08
Non-responders: -0.99

Infliximab

Responders: 6.42
Non-responders: 6.39

Responders: -4.95
Non-responders: -1.12

Responders: 5.44
Non-responders: 6.07

Responders: -3.70
Non-responders: -0.90

Golimumab

Responders: 6.42
Non-responders: 6.39

Responders: -5.49
Non-responders: -1.21

Responders: 5.44
Non-responders: 6.07

Responders: -3.89
Non-responders: -1.01

Estimated as average of all
biologic treatments. Average
of cells F44:K44 in clinical
inputs sheet. This is also
adjusted based on the
median cycle of
discontinuation*

For the mixed Tx, this value is
taken as average of all biologics
except the first line treatment.

Source

Estimated as average of
all biologic treatments.
Average of cells F40:K40
in clinical inputs sheet.

This value is taken as average of
all biologics except the first line
treatment.

*Model identifies the cycle by which more than 50% of the patients switch to 2nd treatment, this is the median cycle of discontinuation.
Baseline BASFI score on 2nd line treatment = Baseline BASFI + (increment in BASFI score by the median cycle of discontinuation if any)

Table 12 BASDAI and BASFI baseline and change from baseline for second-line treatment (i.e. conventional care) within the biologic
experienced population
BASDAI
nd

BASFI

nd

nd

nd

2 line baseline

2 line change from baseline

2 line baseline

2 line change from baseline

Secukinumab

Responders: 6.24
Non-responders: 6.61

Responders: -2.93
Non-responders: -0.67

Responders: 5.49
Non-responders: 5.85

Responders: -1.61
Non-responders: -0.40

Certolizumab

Responders: 6.24
Non-responders: 6.61

Responders: -2.93
Non-responders: -0.67

Responders: 5.49
Non-responders: 5.85

Responders: -1.61
Non-responders: -0.40

Etanercept

Responders: 6.24
Non-responders: 6.61

Responders: -2.93
Non-responders: -0.67

Responders: 5.49
Non-responders: 5.85

Responders: -1.61
Non-responders: -0.40

Adalimumab

Responders: 6.24
Non-responders: 6.61

Responders: -2.93
Non-responders: -0.67

Responders: 5.49
Non-responders: 5.85

Responders: -1.61
Non-responders: -0.40

Infliximab

Responders: 6.24
Non-responders: 6.61

Responders: -2.93
Non-responders: -0.67

Responders: 5.49
Non-responders: 5.85

Responders: -1.61
Non-responders: -0.40
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Golimumab

Responders: 6.24
Non-responders: 6.61

Responders: -2.93
Non-responders: -0.67

Responders: 5.49
Non-responders: 5.85

Responders: -1.61
Non-responders: -0.40

Source

Taken as CC values. Can
be found in “Clinical
inputs” sheet cells L40,
L41

Taken as CC values. Can be
found in “Clinical inputs” sheet
cells L49, L50

Taken as CC values. Can be
found in “Clinical inputs”
sheet cells L44, L45

Taken as CC values. Can be found
in “Clinical inputs” sheet cells L54,
L55
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Section A: Clarification on effectiveness data
Definitions
A1. Priority request: Please provide definitions for 1) mild, 2) moderate and 3) severe
ankylosing spondylitis as used in the submission.
There is currently no consensus on the definitions of mild, moderate or severe ankylosing
spondylitis (AS).1 The classification of AS continues to be a topic of debate and the absence of
agreed terminology means that the relevance and importance of this classification is unclear.2
The inclusion criteria of the MEASURE 2 and MEASURE 1 trials specified that patients had been
diagnosed with moderate to severe AS with prior documented radiologic evidence (x-ray or
radiologist’s report) fulfilling the Modified New York criteria for AS with active AS assessed by
BASDAI≥4 (0-10), spinal pain as measured by VAS≥4 (0-10) on BASDAI question 2, and total
back pain as measured by VAS≥40 (0-100mm).3, 4 No further criteria were used to determine
whether patients had moderate to severe AS or to distinguish between these classes.
This is in line with the approved indication for secukinumab, the population in the final NICE
scope, with the British Society for Rheumatology guidelines for prescribing biologics in AS and
the EMA CHMP Guideline on Clinical Investigation of Medicinal Products for the Treatment of
Ankylosing Spondylitis (2005).5, 6



Please state how many people had mild, moderate and severe ankylosing spondylitis in
each of the MEASURE trials (and all other trials included in the network meta-analysis, if
available).

In both MEASURE trials, patients were required to have prior documented radiologic evidence
fulfilling the Modified New York criteria for AS with active AS assessed by BASDAI≥4 and spinal
pain as measured by VAS≥4 cm, meaning that all patients in the study had active AS, in line with
the approved indication for secukinumab and the population in the final NICE scope.
Please see above statements regarding the definitions and available data for MEASURE 1 and
MEASURE 2.
Furthermore, this data does not exist for the other trials included in the network meta-analysis
(NMA), indicating that such classification lacks clinical relevance.



Please provide data separately for people with mild, moderate and severe ankylosing
spondylitis, for all outcomes specified in the scope (after 12 and 16 weeks) for each of
the MEASURE trials (and all other trials included in the network meta-analysis, if
available).

See above, these data are not available.
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A2. Please provide a definition of conventional care, in both the biologic experienced and
biologic naïve populations. Does conventional care include physiotherapy and/or nonsteroidal anti-inflammatory drugs (NSAIDS)?
As described in Section 3.5 of the submission, conventional care is defined as treatment with
NSAIDs alongside non-pharmacological interventions to help relieve pain and stiffness (e.g.
physiotherapy).5 Therefore, conventional care is considered to include both NSAIDs and
physiotherapy. This treatment is variably referred to in the submission as conventional therapy or
conventional care; the two terms are considered interchangeable.



Please provide an overview of the concomitant therapies that were permitted in each of
the MEASURE trials (and all other trials included in the network meta-analysis, if
available), as well as the prior medications received before starting the trial.

Concomitant Therapies – MEASURE 2 and MEASURE 1
Information on permitted concomitant therapies within the MEASURE 1 and MEASURE 2 trials
was provided in Tables 11 and Appendix E (Table 131) of the submission; “Inclusion criteria” and
“Guidelines for the use of concomitant medicines”, respectively.
Please find below a summary of the concomitant therapies that were permitted in other trials
included in the network meta-analysis.
Concomitant Therapies – Other Trials Included in the NMA
Details of concomitant therapies used in other trials included in the NMA are presented in Table
1 below.
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Table 1: Summary of the concomitant therapies that were permitted in other trials
included in the NMA
Trial
ATLAS

Treatment
7

Concomitant Medications

Adalimumab

Remain on the following treatments if dosage has remained
stable for at least 4 weeks before the baseline visit:
 Sulfasalazine (≤3gm/day)
 Methotrexate (≤25mg/week)
 Hydroxychloroquine (≤400mg/day)
 Prednisone or prednisone equivalent (≤10mg/day)
 NSAIDS

Hu (2012)8

Adalimumab

Patients could remain taking the following treatments if dosage
has remained stable for at least 4 weeks before the baseline
visit:
 Sulfasalazine (≤3gm/day)
 Methotrexate (≤25mg/week)
 Prednisone and/or prednisone equivalents (≤10mg/day)
and/or NSAIDs

Huang (2014)9

Adalimumab

The following treatments were allowed, however dose
adjustments, induction and/or discontinuation of therapies was
only permitted during the open-label period:
 Methotrexate (≤25mg/week)
 Sulfasalazine (≤3gm/day)
 Prednisone (≤10mg/day)
 NSAIDs and/or analgesics

RAPID-axSpA10

Certolizumab

NSAIDs
DMARDs

Giardina (2010)11

Etanercept

NSAIDs

SPINE10

Etanercept

NSAIDs – doses had to remain stable for the 2 weeks prior to
study entry
DMARD (sulfasalazine and methotrexate) – doses had to remain
stable in the 4 weeks prior to study entry

ASSERT12

Infliximab

Patients could receive concomitant stable doses of:
 NSAIDs
 Acetaminophen (paracetamol)
 Tramadol

GO-RAISE13

Golimumab

Patients were allowed to continue the following concomitant
treatments at stable doses:
 Methotrexate
 Sulfasalazine
 Hydroxychloroquine
 Corticosteroids
 NSAIDs
Patients receiving NSAIDs had to have received continuous
therapy for 3 months at the highest recommended doses or had
to have been unable to receive a full 3month course of full dose
NSAID therapy because of intolerance, toxicity or
contraindications

12

Abbreviations: DMARD, Disease modifying anti-rheumatic drug; NSAID, Non-steroidal anti-inflammatory drug.
Source: as indicated.

Prior Medications
In MEASURE 1 and 2 Prior medications were reported in similar proportions of patients across
the treatment groups:
o
o

MEASURE 1: xxxxx and xxxxx for the secukinumab IV-150 mg and placebo groups
MEASURE 2: prior medications were reported in xxxxx and xxxxx of patients in the
secukinumab 150 mg s.c. and placebo groups, respectively.

Please find in xxxxxx2 below a summary of the prior medications that patients in MEASURE 1
and 2 had received.
xxxxxx2xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

13

14

15

16
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A3. Section 3.1 of the company submission provides UK specific prevalence estimates.


What is the time frame for the “estimated 200,000 cases of AS [that] have been
diagnosed in the UK”?

The prevalence estimate of 200,000 cases of AS was provided by the Department of Health in
The Musculoskeletal Services Framework published on 12th July 2006.14 The original source
states that “upwards of 400,000 adults in the UK have rheumatoid arthritis, while about 200,000
have been diagnosed with ankylosing spondylitis…”, which suggests the figure of 200,000 is an
estimate of the number of patients in the UK who, at the time of reporting, had received a
diagnosis of AS.



What is the denominator used to calculate prevalence?

The prevalence estimate of 200,000 is quoted for adults in the UK and therefore, the
denominator is assumed to be the adult population in the UK at the time of reporting.14 Assuming
a UK adult population of 47,469,500 as reported in 2006, this would be equivalent to a
prevalence estimate of 42.1 cases per 10,000, which is a similar order of magnitude to the
alternative European prevalence estimate of 23.8 cases per 10,000.15, 16

Literature searching
A4. Please supply the date span of the individual databases searched for the clinical
systematic literature review and the cost effectiveness systematic literature review.
a) For the clinical systematic literature review, databases were searched from database
inception up to 23rd January 2015 (PubMed, Cochrane), 26th January (Embase), and 27th
January 2015 (BIOSIS) for the original review. For the update, all databases were
searched from 1st January 2014 to 14th September 2015.
As described in Appendix C of the submission, in the original clinical systematic literature review,
databases were searched from database inception up to 23rd January 2015 (PubMed,
Cochrane), 26th January (Embase), and 27th January 2015 (BIOSIS). For the update, all
databases were searched from 1st January 2014 to 14th September 2015.

b) For the original economic systematic literature review, databases were searched from 1 st
January 1999 up to 22nd December 2014 (Embase, Cochrane Library), 23rd January
2015 (PubMed), and 27th January 2015 (EconLit, BIOSIS). For the update, all databases
were searched from 1st January 2014 to 14th September 2015.
As described in Appendix D of the submission, in the original economic systematic literature
review, databases were searched from 1st January 1999 up to 22nd December 2014 (Embase,
Cochrane Library), 23rd January 2015 (PubMed), and 27th January 2015 (EconLit, BIOSIS). For
the update, all databases were searched from 1st January 2014 to 14th September 2015.
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Database inception dates for PubMed, EMBASE and BIOSIS are 1946, 1947 and 1926,
respectively.

A5. Please supply the search strategies for the searches conducted in clinicaltrials.gov and
the International Clinical Trials Registry (ICTRP).
Search Strategy for clinicaltrials.gov
The following search strategies, listed as Conditions | Interventions | Age Group, were conducted
in clinicaltrials.gov:

o "ankylosing spondylitis" | secukinumab OR cosentyx | Adult, Senior
o "ankylosing spondylitis" | certolizumab OR cimzia | Adult, Senior
o "ankylosing spondylitis" | Etanercept OR Enbrel OR Avent OR BX2922 OR CHS-0214 OR
ENIA11 OR Etacept OR Etanar OR GP2013 OR GP2015 OR HD203 OR LBEC0101 OR
M923 OR PRX-106 OR SB4 OR tunex OR yisapu | Adult, Senior
o "ankylosing spondylitis" | Adalimumab OR Humira OR Trudexa OR ABP 501 OR
BI695501 OR CHS-1420 OR GP2017 OR M923 OR PF-06410293 | Adult, Senior
o "ankylosing spondylitis" | infliximab OR Remicade OR CT-P13 OR Remsima OR Inflectra
| Adult, Senior
o "ankylosing spondylitis" | Golimumab OR Simponi | Adult, Senior

Search Strategy for the International Clinical Trials Registry (ICTRP)
The following search strategies were conducted in the ICTRP:

o
o
o
o
o
o

"ankylosing spondylitis" in condition, "Secukinumab" in intervention
"ankylosing spondylitis" in condition, "certolizumab" in intervention
"ankylosing spondylitis" in condition, "Etanercept" in intervention
"ankylosing spondylitis" in condition, "Adalimumab" in intervention
"ankylosing spondylitis" in condition, "Infliximab" in intervention
"ankylosing spondylitis" in condition, "Golimumab" in intervention

A6. Inclusion and exclusion criteria:


Please explain why combination therapies were included in the cost effectiveness
inclusion/exclusion criteria (footnote a in table 65) but were not included for clinical
effectiveness (table 6).

The clinical systematic literature review was designed to inform the NMA, which did not consider
combination therapies as these were considered inappropriate comparators for the decision
problem; therefore the inclusion of combination therapies was beyond the scope of the clinical
literature review. The economic literature review was designed with broader inclusion criteria in
order to allow the collection of data that may have been beneficial for the model design.



Please explain why non-biologic treatments have been excluded from both the clinical
and cost effectiveness inclusion/exclusion criteria.
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Non-biologic treatments were excluded from both the clinical and cost effectiveness
inclusion/exclusion criteria consistent with the final scope issued by NICE, which is presented in
Table 1 of the submission. Whilst we acknowledge that the scope also defines “established
clinical management without secukinumab” for the population whose disease has responded
inadequately to, or who are intolerant to, TNFα inhibitors, we considered that no appropriate
search strategy could be employed to capture this comparator and that this comparator would be
addressed by the placebo arms of any clinical studies of biologic treatments identified by the
SLR.

Secukinumab trial design and baseline characteristics
A7. According to Table 131 in appendix E of the company submission, concomitant
medicines were allowed in MEASURE 1 and MEASURE 2. Please provide details of how
many patients were on concomitant medication.
In MEASURE 1, up to Week 16, concomitant medications were used xxxxxxxxxxxxxxx in the
placebo groups and by xxxxxxxxxxxxxxxxxx in the secukinumab IV-150 mg group. In MEASURE
2, up to Week 16, concomitant medications were used by xxxxxxxxxxxx in the secukinumab
groups and xxxxxxxxxxxxxxxxxx patients in the placebo group.

A8. Please report, for both of the MEASURE trials (and all other trials included in the
network meta-analysis, if available), the number of patients whose disease had not
responded to:




NSAIDs
TNF-alpha inhibitors
NSAID and/or TNF-alpha inhibitors

Please provide data separately for each of the patient groups specified above, for all
outcomes specified in the scope (after 12 and 16 weeks), for both of the MEASURE trials
and, if available, all other trials included in the network meta-analysis.
Feasibility for the above analyses was assessed by determining the patient numbers per subgroup. The results of these analyses are presented in Table 3 below.
Table 3: Patient numbers for sub-groups defined by inadequate response to prior
medications
MEASURE 1
Patients with inadequate
response to:

MEASURE 2

Secukinumab
150 mg

Placebo

Secukinumab
150 mg

Placebo

NSAIDs

xx

xx

xx

xx

TNFα inhibitors

xx

xx

xx

xx

NSAIDs and TNFα inhibitors

xx

x

x

xx

NSAIDs or TNFα inhibitors

xx

xx

xx

xx

Abbreviations: NSAID, non-steroidal anti-inflammatory drug; TNFα, tumour necrosis factor alpha

Sub-group analyses were deemed feasible where a minimum of 20 patients were available for
both arms of the studies. Based on the above analyses, the sub-group of patients with
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inadequate response to both NSAIDs and TNFα inhibitors was deemed too small for meaningful
sub-group analysis. Outcome data, on ASAS20, ASAS40, BASDAI 50, BASDAI change from
baseline and BASFI change from baseline, for the other three sub-groups, is provided in Table 4
to Table 6 below. No data on these sub-groups is available for any of the other trials included in
the network meta-analysis.
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Table 4: Results for NSAID inadequate responders at week 16
MEASURE 1
Endpoint

MEASURE 2

Secukinumab 150
mg

Placebo

Secukinumab 150
mg

Placebo

ASAS20
ASAS40

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxxxx

BASDAI50

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxx

BASDAI change from baseline
n, LS mean change (SE)

BASFI change from baseline

xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxx
xxxxxxxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxx
xxxxxxxxxxxx
xxxxxxxxx
xxxxxxxxxxxx
xxxxxxx
xxxxxx

xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx
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Table 5: Results for TNFα inhibitor inadequate responders at week 16
MEASURE 1
Endpoint

MEASURE 2

Secukinumab 150 mg

Placebo

Secukinumab 150 mg

Placebo

ASAS20

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxx

ASAS40

xxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxx

BASDAI50

xxxxxxxxxxx

xxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxx

BASDAI change from baseline
n, LS mean change (SE)

BASFI change from baseline
n, LS mean change (SE)

xxx
xxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx

xxxxxxxxx
xxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx
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Table 6: Results for NSAIDs or TNFα inhibitors inadequate responders at week 16
MEASURE 1
Endpoint

MEASURE 2

Secukinumab 150 mg

Placebo

Secukinumab 150 mg

Placebo

ASAS20

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxx

ASAS40

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxxx

xxxxxxxxxx

BASDAI50

xxxxxxxxxxxx

xxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxx

BASDAI change from baseline
n, LS mean change (SE)

BASFI change from baseline
n, LS mean change (SE)

xxx
xxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxxxxxxxxx
xxxxxxxxxxx

xxxxxxxxx
xxxxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxx
xxxxxxxxx
xxxxxxxx
xxxxxxxxx
xxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxx
xxxxxxx
xxxx

xxxxxxxxx
xxxxxxxx

xxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxx
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A9. Please state how intolerance was defined in each of the trials included in the network
meta-analysis. Please report, for both of the MEASURE trials (and all other trials included in
the network meta-analysis, if available), the number of patients who, at baseline, were
intolerant to:




NSAIDs
TNF-alpha inhibitors
NSAID and/or TNF-alpha inhibitors

Please provide data separately for each of the patient groups specified above, for all
outcomes specified in the scope (after 12 and 16 weeks), for both of the MEASURE trials
and, if available, all other trials included in the network meta-analysis.
Intolerance to prior medication was based on the individual investigator’s assessment. Feasibility
for the above analyses was assessed by determining the patient numbers per sub-group. The
results of these analyses are presented in Table 7 below.
Table 7: Patient numbers for sub-groups defined by inadequate response to prior
medications
MEASURE 1

MEASURE 2

Secukinumab
150 mg

Placebo

Secukinumab
150 mg

Placebo

NSAIDs

xx

xx

x

xx

TNFα inhibitors

x

x

x

x

NSAIDs and TNFα inhibitors

x

x

x

x

NSAIDs or TNFα inhibitors

xx

xx

xx

xx

Patients with intolerance to:

Abbreviations: NSAID, non-steroidal anti-inflammatory drug; TNFα, tumour necrosis factor alpha

Sub-group analyses were deemed feasible where a minimum of 20 patients were available for
both arms of the studies. Based on the above analyses, no meaningful analyses of sub-groups
with intolerance to prior medications were possible.
No data on these sub-groups is available in the public domain for any of the other trials included
in the network meta-analysis.

A10. Please provide additional detail for the category ‘other’ in table 15 (baseline
characteristics of participants in MEASURE 1 and MEASURE 2) i.e. which ethnic group
represented 13.9% and 21.6% of the secukinumab and placebo arms, respectively, in
MEASURE 1?
Please find the requested information in Table 8 below.
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Table 8: Race data for MEASURE 1 participants
Secukinumab 150 mg
(N=125)

Placebo
(N=122)

69 (55.2)

81 (66.4)

0 (0.0)

1 (0.8)

21 (16.8)

19 (15.6)

American Indian or Alaska Native, n (%)

8 (6.4)

3 (2.5)

Native Hawaiian or other Pacific Islander, n (%)

0 (0.0)

1 (0.8)

xxxxxxxxx

xxxxxxxxx

xxxxxxxxx

xxxxxxxxx

White, n (%)

xxxxxxx

xxxxxxx

North African, n (%)

xxxxxxx

xxxxxxx

Turkish, n (%)

xxxxxxx

xxxxxxx

Western European, n (%)

xxxxxxx

xxxxxxx

White, n (%)
Black or African American, n (%)
Asian, n (%)

Other, n (%)
Mestizo / Mestiza, n (%)

A11. The baseline characteristics for patients in MEASURE 1 appear to differ from the
baseline characteristics for patients in MEASURE 2. For example: ethnicity, average weight,
time since diagnosis and number of prior TNF-alpha inhibitors. Please discuss the impact
these differences may have.
As described by study investigators, the primary publication of MEASURE 2 and MEASURE 1
findings by Baeten et al. (NEJM, 2015) states that the baseline demographic and disease
characteristics were similar between MEASURE 2 and MEASURE 1 and among the groups
within each study.17 This manuscript was peer reviewed and approved by external experts
outside the secukinumab study group prior to publication. Thus, no impact is expected from any
of the above mentioned factors.
Of note, as patients treated with more than one TNF-alpha inhibitor were excluded from both
studies, the number of patients exposed to more than 1 TNF-alpha inhibitor in either study was
negligible. In addition, as described in the submission dossier, pooled subgroup analyses based
on ethnicity and weight revealed no clinically meaningful differences in efficacy or safety results
based on these subgroups.

Secukinumab trial results
A12. Please provide an interpretation as to why ASAS20 response improves between
weeks 12 and 16, but ASAS40 response deteriorates during this time period, for people
receiving secukinumab in the MEASURE 2 trial (section 4.7.1, figures 11 and 13).
ASAS 20 and ASAS 40 are binary clinical variables, and there is a likelihood of seeing variation
in the visit-to-visit results of these variables in rheumatology studies. Similar variation was also
observed in the ATLAS study for adalimumab, in which a continual improvement in ASAS 20 rate
was seen throughout the study, but a slight decrease in ASAS 40 rate was seen between weeks
30-52, even when using the less conservative statistical analysis of observed data.
The numerical decrease in ASAS 40 response in the MEASURE 2 trial was less than 3% (38.9%
at week 12 compared with 36.1% at week 16), which is clinically negligible. It is important to note
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that after week 16, the ASAS 40 response rate for secukinumab 150 mg continues to improve up
to Week 52 at 48.6%. These data for secukinumab 150 mg were analysed using the most
conservative method for missing data: non-responder imputation. Any patient data that were
missing at any of the time points were imputed as a non-response for ASAS 20 and ASAS 40.
The ASAS 40 response deterioration in the MEASURE 2 trial was less than 3% (38.9% at week
12 compared with 36.1% at week 16). It is important to note that after week 16 the ASAS 40
response rate for secukinumab 150 mg continues to improve through to 48.6% at 52 weeks. It
should also be noted that the data for secukinumab 150 mg was analysed using the most
conservative method for missing data: non-responder imputation. Any patient data that was
missing at any of the time points was imputed as a non-response with baseline values.
BASDAI is a continuous efficacy variable, rather than a binary endpoint, and the data for
secukinumab 150 mg during the same time period of MEASURE 2 shows continuous
improvement through weeks 0 - 16 as demonstrated in xxxxxxx1 below.
xxxxxxx1xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

A13. Please provide patient-level Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) and Bath Ankylosing Spondylitis Functional Index (BASFI) scores from
MEASURE 1 and MEASURE 2 for biologic naïve and experienced patients separately.
The
requested
patient-level
data
is
provided
in
separate
excel
files.
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxx
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A14. Please provide details of the statistical analysis methods used for subgroup analyses
(section 4.8). The p-values in table 44, table 45 and all subgroup analyses in section 4.8
appear to be for the treatment comparison within each subgroup and not from an interaction
test between subgroups. Please report the results of a test for an interaction between
treatment and the subgroup.
The MEASURE 1 and MEASURE 2 studies were not powered to detect a difference between the
TNFα inhibitor-naïve subgroup and the TNFα inhibitor-inadequate responder subgroup, and
hence these analyses were not included in the pre-specified analysis plan. However, the test for
interaction between treatment and subgroup on the primary endpoint has been carried out as
requested. The results are shown in Table 9 and Table 10 below. Relatively small patient
numbers in the TNFα inhibitor-inadequate responder subgroup mean that these results should
not be relied upon. Anti-TNF-α naïve patients showed numerically higher ASAS 20 response
rates at Week 16, and whilst the tests for interaction do not reach statistical significance, we
consider them to be clinically meaningful. In addition, switching to an alternative TNFα inhibitor in
axial spondyloarthropathies has been shown to be associated with lower response rates.18
Please note that these analyses were carried out at a trial level, and thus included the unlicensed
75mg dose of secukinumab.
Within the allocated time frame it has not been possible to run tests of interaction for the
secondary efficacy endpoints – we will endeavour to supply these by Friday 18th March.
Table 9: MEASURE 1 ASAS20 response by subgroup at Week 16 using non-responder
imputation (full analysis set)

Subgroup

TNFα
inhibitornaïve

TNFα
inhibitorinadequat
e
responder

Treatment
Group

n/M (%)

Comparat
or

Odd
s
ratio

95%
confidence
interval

p-value,
unadjuste
d

Secukinuma
b 75 mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxx

Secukinuma
b 150mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxx

Placebo

xxxxxxxxxxx
x

xx

xx

xx

xx

Secukinuma
b 75 mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx
x

xxxxxx

Secukinuma
b 150mg

xxxxxxxxxxx
x

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxx

Placebo

xxxxxxxxxxx

xx

xx

xx

xx

P value
of
treatment
by TNF
status
subgroup
interactio
n
xxxxxx

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders);
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable; TNFα, tumour necrosis factor
alpha.
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Table 10: MEASURE 2 ASAS20 response by subgroup at Week 16 using non-responder
imputation (full analysis set)

Subgroup

TNFα
inhibitornaïve

TNFα
inhibitorinadequate
responder

Treatment
Group

n/M (%)

Comparator

Odds
ratio

95%
confidence
interval

p-value,
unadjusted

Secukinumab
75 mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Secukinumab
150mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Placebo

Xxxxxxxx

xx

xx

xx

xx

Secukinumab
75 mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Secukinumab
150mg

xxxxxxxxx

xxxxxxx

xxxx

xxxxxxxxx

xxxxxx

Placebo

xxxxxxxxx

xx

xx

xx

xx

P value of
treatment
by TNF
status
subgroup
interaction
xxxxxx

M=Number of patients in each treatment group; n=Number of ASAS20 responders in each treatment group (missing ASAS
responses were considered non-responders);
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; NA, not applicable; TNFα, tumour necrosis factor
alpha.

Statistical analysis of secukinumab trials
A15. According to table 14, “the impact of missing data on the analysis results of ASAS20
response was assessed by repeating the logistic regression model using different ways to
handle missing data, including multiple imputation and observed data analysis.”
None of these results appear to be reported, please provide them for the binary outcomes or
clarify why using different assumptions about missing data did not alter the results.
As stated in the submission the sensitivity analyses of the primary endpoint included:
o Same logistic regression model using multiple imputation to handle missing values, to
assess the robustness of missing data handling
o Same logistic regression model with observed data (with no rescue penalty), to assess
the robustness of missing data handling
Please find below the results of these different analyses for ASAS20 at Week 16 in Table 11.
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Table 11: Sensitivity analyses on ASAS20 at Week 16 in MEASURE 1 and 2
Analysis

Response
Rate

Comparator

Odds
Ratio

95% CI

p-value

Secukinumab 150mg (n=125)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=122)

xxxx

x

x

x

x

MEASURE 1
Multiple imputation

Observed data (with no rescue penalty)
Secukinumab 150mg (n=125)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=122)

xxxx

x

x

x

x

Secukinumab 150mg (n=72)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=74)

xxxx

x

x

x

x

MEASURE 2
Multiple imputation

Observed data (with no rescue penalty)
Secukinumab 150mg (n=66)

xxxx

xxxxxxx

xxxx

xxxxxxxxxxxx

xxxxxxxx

Placebo (n=63)

xxxx

x

x

x

x

In addition, post-hoc analyses using last observation carried forward (LOCF) imputation for
missing data have now been performed, and these are provided in Table 12.
Table 12: Post-hoc LOCF analyses on ASAS20 at Week 16 in MEASURE 1 and 2
Analysis

n

N

Response rate

95% CI

Secukinumab 150mg

xx

xxx

xxxx

xxxxxxxxxx

Placebo

xx

xxx

xxxx

xxxxxxxxxx

Secukinumab 150mg

xx

xx

xxxx

xxxxxxxxxx

Placebo

xx

xx

xxxx

xxxxxxxxxx

MEASURE 1
LOCF

MEASURE 2
LOCF

Abbreviations: CI, confidence interval; IV, intravenous; LOCF, last observation carried forward
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Network meta-analysis
A16. Priority request: According to table 8 of the company submission the study by MarzoOrtega et al. 2005 was excluded from the network meta-analysis on the basis that the study
did not connect to the network. This study is a comparison of infliximab with placebo and
therefore it is unclear why this study cannot be connected to the network via the placebo
arm.
Please provide further details to explain the reason why this study was excluded, or provide
revised results from the network meta-analyses including this study.
In the Marzo-Ortega et al. 2005 study all patients were treated with methotrexate and were
randomly assigned, in a ratio of 2:1, to receive five infusions of either 5 mg/kg infliximab or
placebo over 30 weeks.19 As such, all patients in the placebo arm were also receiving
methotrexate as per the planned treatment regimen. As methotrexate is considered to have
some benefit as a treatment in AS, and all patients within the placebo arm of the trial received
methotrexate, it was considered inappropriate to use this treatment regimen as a proxy for
placebo in the NMA; as such, the study was deemed to be disconnected from the network.
In reviewing the studies included in the network, two omissions from the original set of analyses
were identified:
o
o

The ATLAS study had been excluded from the BASFI change from baseline networks in
error
The Huang (2014) study had not been included in the biologic-naïve networks. Initially
this study was categorised as being “unclear” regarding whether the population was
biologic naïve or biologic experienced. On further review, the article includes the
statement “Prior exposure to TNF-α inhibitors, natalizumab or efalizumab at any time, or
use of traditional Chinese medicines within 28 days of baseline was not allowed”. This
indicates that the study was conducted amongst biologic naïve patients. Therefore
revised analyses, including Huang (2014) in the biologic naïve networks are, presented in
Section D:.

A17. Priority request: According to section 4.10.9 of the company submission, both fixed
effects and random effects models were applied to all networks. The results for the random
effects models are not included in the company submission. Please provide the random
effects model results for all networks listed in table 59.
Please see Table 13 to Table 20 for random effects results from both overall and biologic naïve
populations in the base case NMA as well as the three sensitivity analyses (excluding MEASURE
1, 12 week data only and both excluding MEASURE 1 and using 12 week data only). Please
note that the random effects results presented below are for the updated analyses including
ATLAS in the BASFI networks and Huang (2014) in the biologic naïve networks (see response to
A16). As discussed in the submission (Section 4.10.9), of the submission, the assessment of
model fit by Deviance Information Criterion (DIC) indicated no strong preference for either the FE
or RE models in any of the analyses where both model types were possible. Furthermore, for
some analyses in the biologic naïve population RE models were not mathematically feasible to
conduct. Given this, combined with the low number of trials reporting in each arm and the fact
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that no strong evidence of heterogeneity was observed in trial baseline characteristics, FE
models were chosen.
Results of comparisons of relative treatment effects – Base case
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Base case)
The relative risks for secukinumab 150 mg compared with comparator treatments for the
binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for the whole population and biologic
naïve subgroup are summarised in Table 13.
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Table 13: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Base case NMA: 12-16 weeks, MEASURE 1 &
MEASURE 2)

Population

Whole
population

Biologic
naïve
population

Binomial
endpoint

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

ASAS20

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS20

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx
xx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Base case)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 14.
Table 14: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Base case NMA: 12-16
weeks, MEASURE 1 & MEASURE 2)

Population

Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI
change from
baseline

xxxxxx
xxxxxxxxxxx
xxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

BASDAI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Results of comparisons of relative treatment effects – Sensitivity Analysis 1
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Sensitivity Analysis 1)
The relative risks for secukinumab 150 mg compared with comparator treatments for the binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for
the whole population and biologic naïve subgroup are summarised in Table 15.
Table 15: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Sensitivity Analysis 1: 12-16 weeks,
MEASURE 2 only)

Population

Whole
population

Biologic
naïve
population

Binomial
endpoint

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

ASAS20

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS20

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx
xxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxxx
xxxxx
xxxxx

x

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Sensitivity Analysis 1)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 16.
Table 16: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Sensitivity Analysis 1:
12-16 weeks, MEASURE 2 only)

Population

Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI
change from
baseline

xxxxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

BASDAI
change from
baseline

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxx

BASFI
change from
baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Results of comparisons of relative treatment effects – Sensitivity Analysis 2
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Sensitivity Analysis 2)
The relative risks for secukinumab 150 mg compared with comparator treatments for the binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for
the whole population and biologic naïve subgroup are summarised in Table 17.
Table 17: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Sensitivity Analysis 2: 12 weeks, MEASURE 1
& MEASURE 2)
Population

Whole
population

Biologic
naïve
population

Binomial
endpoint

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

ASAS20

xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxxxxxxxxxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx
xxx

ASAS20

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxx xxxxxxxxxxxxx
xxxx
xxxx
xx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

ASAS40

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

BASDAI 50

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

x

x

x

x

xxxx
xxxxxxxxxxxxx
x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Sensitivity Analysis 2)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 18.
Table 18: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Sensitivity Analysis 2:
12 weeks, MEASURE 1 & MEASURE 2)
Population
Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI change
from baseline

xxxxxx
xxxxxxxxxxx
xxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxx

BASFI change
from baseline

xxxxxxxxxxx
xxxxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxxx

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

BASDAI change
from baseline

xxxxxxxxxxx
xxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxxx

BASFI change
from baseline

xxxxxxxxxxx
xxxxxxxxx

xxxxxxxxxxx
xxxxxxx

x

x

xxxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxxxxxxxxx
xxxxxxxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Results of comparisons of relative treatment effects – Sensitivity Analysis 3
Binomial endpoints: ASAS20, ASAS40 and BASDAI 50 (Sensitivity Analysis 3)
The relative risks for secukinumab 150 mg compared with comparator treatments for the binomial endpoints of ASAS20, ASAS40 and BASDAI 50 for
the whole population and biologic naïve subgroup are summarised in Table 19.
Table 19: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints (Sensitivity Analysis 3: 12 weeks, MEASURE 2
only)
Binomi
al
Populatio
n
endpoin
t
ASAS20

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

xxxx
xxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxxxx
xxxxxxxxxxxx
xx
xx
x

x

x

x

Whole
xxxx
xxxxxxxxxxxxxxx
populatio ASAS40 xxxxxxxxxxxx
xx
x
n
xxxx

BASDAI
xxxxxxxxxxxx
50
x

xxxx

ASAS20 xxxxxxxxxxxx
x

Biologic
xxxx
naïve
ASAS40 xxxxxxxxxxxx
populatio
x
n
xxxx
BASDAI
xxxxxxxxxxxx
50
x

xxxx
xxxxxxxxxxxxx

GOL 50

INF5

xxxx
xxxx
xxxxxxxxxxxx xxxxxxxxxxxx
x
x

xxxx
xxxx
xxxxxxxxxxxxxxx
xxxxxxxxxxxx xxxxxxxxxxxx
xx
x
x

xxxx
xxxxxxxxxxxxx

x

x

xxxxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxx
x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CZP
200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.
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Continuous endpoints: BASDAI change from baseline and BASFI change from baseline (Scenario 3)
The change from baseline differences for secukinumab 150 mg compared with comparator treatments for the continuous endpoints of BASDAI
change from baseline and BASFI change from baseline are summarised in Table 20.
Table 20: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints (Sensitivity Analysis 3:
12 weeks, MEASURE 2 only)
Populatio
n

Whole
populatio
n

Biologic
naïve
populatio
n

Continuo
us
endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

BASDAI
change
from
baseline

xxxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
x

BASFI
change
from
baseline

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
x

BASDAI
change
from
baseline

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
xx

BASFI
change
from
baseline

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxxx
x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200,
certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once weekly.

40

A18. Section 4.10.2 of the company submission states that ASAS 5/6 and SF-36 PCS outcomes were analysed. Please provide these results.
Please find the ASAS 5/6 and SF-36 PCS results for both the base case NMA and scenario analyses in Table 21 to Table 28; Table 21 to Table 24
present results of fixed effects models, whilst Table 25 to Table 28 present results of random effects models. Further, please note that random-effects
models were not feasible for SF-36 PCS. Cells shaded in light green indicate comparisons that are favourable to secukinumab. Cells shaded in purple
indicate comparisons that are not favourable to secukinumab.
Table 21: Base case NMA (12-16 weeks, MEASURE 1 & MEASURE 2) – Fixed Effects
PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF
5

Relative
Risks in
ASAS 5/6
response

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

SF-36
change
from
baseline

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxxx

x

x

x

x

x

x

Endpoint

Table 22: Scenario 1 (12-16 weeks, MEASURE 2 only) – Fixed Effects
Endpoint

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

Relative Risks
in ASAS 5/6
response

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

SF-36 change
from baseline

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxxx

x

x

x

x

x

x
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Table 23: Scenario 2 (12 weeks, MEASURE 1 & MEASURE 2) – Fixed Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

x

x

x

SF-36 change from
baseline

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xxx

x

x

x

x

x

x

Endpoint

Table 24: Scenario 3 (12 weeks, MEASURE 2 only) – Fixed Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

x

x

x

SF-36 change from
baseline

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xxx

x

x

x

x

x

x

Endpoint

Table 25: Base case NMA (12-16 weeks, MEASURE 1 & MEASURE 2) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

xxxx
xxxxxxxxxxx
xx

x

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint
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Table 26: Scenario 1 (12-16 weeks, MEASURE 2 only) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint

Table 27: Scenario 2 (12 weeks, MEASURE 1 & MEASURE 2) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

x

x

x

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint

Table 28: Scenario 3 (12 weeks, MEASURE 2 only) – Random Effects
PBO

ADA40

CZP200

CZP400

ETN
50QW

GOL100

GOL50

INF 5

Relative Risks in
ASAS 5/6 response

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

xxxx
xxxxxxxxxx
xxx

x

x

x

SF-36 change from
baseline

x

x

x

x

x

x

x

x

Endpoint
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A19. According to section 4.10.6 the Markov Chain Monte Carlo simulations appear to have
been implemented in two different software packages: OpenBUGS and JAGS. Please clarify
why 2 different software packages were employed and specify which package was used for
which analysis.
The reference to two software packages is an oversight given that in the end all analyses were
conducted in JAGS. In the early stages of the project, analyses for the ASAS outcomes were
conducted in OpenBUGS, but by the end all analyses were conducted in JAGS.

A20. Section 4.10.7.1 of the company submission reports the predicted absolute response
for each treatment for 5 outcomes (ASAS20, ASAS40, BASDAI 50, BASDAI change from
baseline, BASFI change from baseline). The analysis methods do not describe how the
absolute response was calculated. Please provide full details of how this was calculated.
The primary outputs of Bayesian NMAs were posterior distributions of the relative treatment
effects between all interventions in the network for each outcome. In addition, the expected
absolute effect (change from baseline for continuous outcomes, proportion for dichotomous
outcomes) for each of these outcomes by treatment was modelled by combining the relative
treatment effect estimates versus placebo obtained from the NMA with the average outcome with
placebo from placebo-controlled trials. For example, change from baseline in continuous
outcomes for a given treatment was calculated by adding the mean placebo change from
baseline to the posterior distribution of the relative difference between the treatment of interest
and placebo. With dichotomous outcomes, transformations were required to go from log odds to
proportions. The posterior distributions of modelled outcomes were summarized by the median
and 95% credible intervals (CrIs), which were constructed from the 2.5th and 97.5th percentiles.
This approach follows the guidance set forth by the NICE Decision Support Unit technical
reports.20, 21

A21. Section 4.10.8 states that no evidence of inconsistency was found for the base case
network. It is unclear from the text which outcome this refers to. According to the network
diagrams provided in appendix K there is potential for inconsistency in both the whole
population and the biologic naïve population in the ASAS20 networks and the ASAS40
networks (Figures 51-54). In addition, the cited reference describes several methods for the
assessment of inconsistency.


Please specify which method of inconsistency assessment was used.



Please provide the full results of the inconsistency assessment for each network where
inconsistency may be present.

Inconsistency was assessed by comparing direct and indirect evidence. Direct evidence was
assessed through independent-means models where we simultaneously obtained pooled
estimates for all the different direct comparisons.22 The findings of a synthesis of direct evidence
improved the understanding of the findings of the network meta-analysis where direct and
indirect evidence were combined. The DIC was compared between the independent means
model, which assumes no consistency, and NMA. Comparing these DICs served as a global test
for the assumption of inconsistency. In all cases, the DIC was smaller for the NMA model and no
concerns over inconsistency were raised.
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In addition to a synthesis of direct evidence, we estimated relative treatment effects for all the
possible comparisons in the network based on only indirect evidence using a technique that is
called edge-splitting, more commonly referred to as node-splitting.22 This allowed us to compare
direct evidence with the indirect evidence to assess consistency. Edge-splitting was conducted in
the ASAS20 and ASAS40 networks, as these were the only networks that contained closed loops
of more than one trial. Plots of the estimated indirect and direct effects are provided in Appendix
A: Figure 33 to Figure 48.

A22. According to page 140 “...there were very few situations [in this network meta-analysis]
in which multiple trials informed a comparison, no formal assessment of heterogeneity was
performed.”
Please report the I2 values for comparisons involving 2 or more trials, especially MEASURE
1 and 2. For example, the comparison of adalimumab with placebo contained 3 trials so
heterogeneity should have been assessed.
I2 statistics and Cochran’s Q statistics for each edge with multiple trials for each outcome have
been calculated. Note that the test-based method of calculating confidence intervals for the I2
statistic require at least three trials. Thus in such cases, no confidence intervals were produced
for the I2 statistic. As can be seen in both Table 29 and Table 30, there was no evidence of
concerning heterogeneity outside of the ADA to placebo comparison for SF-36 PCS.
Table 29: Heterogeneity assessment of direct comparisons within the mixed population
networks
I2

Cochran’s Q

P-value

xxxxxx

xxxx

xxxxxxx

xxxxxxxxxxxx

xxxx

xxxxxxx

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

BASDAI 50

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

BASFI

MEASURE1, MEASURE2

xxxxxx

x

xxxx

BASFI

Hu (2012), Huang (2014), ATLAS

xxxxxx

xxxx

xxxxxxx

ASAS20

MEASURE1, MEASURE2

xxxxxx

x

xxxxxxx

ASAS20

ATLAS, Huang (2014)

xxxxxxxxx

xxxx

xxxxxxx

ASAS40

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS40

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

ASAS 5/6

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS 5/6

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

SF-36

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

SF-36

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

Outcome

Trials

BASDAI CfB

MEASURE1, MEASURE2

BASDAI CfB

ATLAS, Hu (2012), Huang (2014)

BASDAI 50
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Table 30: Heterogeneity assessment of direct comparisons within the biologics-naïve
population networks
I2

Cochran’s Q

Outcome

Trials

P-value

BASDAI CfB

MEASURE2, MEASURE1

xxxxxxxxxx

xxxx

xxxxxxx

BASDAI CfB

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

BASDAI 50

MEASURE2, MEASURE1

xxxxxxxxx

xxxx

xxxxxxx

BASDAI 50

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

BASFI

MEASURE1, MEASURE2

xxxxxx

xxx

xxxxxxx

BASFI

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

ASAS20

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxx

ASAS20

ATLAS, Huang (2014)

xxxxxxxxx

xxxx

xxxxxxx

ASAS40

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS40

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

ASAS 5/6

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

ASAS 5/6

ATLAS, Huang (2014)

xxxxxx

xxxx

xxxxxxx

SF-36

MEASURE1, MEASURE2

xxxxxx

xxxx

xxxxxxx

SF-36

ATLAS, Huang (2014)

xxxxxxxxxx

xxxx

xxxxxxx

A23. According to page 25, “insufficient data was available to conduct an network metaanalysis in the biologic-experienced only population; outside of the MEASURE 1 and
MEASURE 2 studies there is no reported data for TNF-alpha inhibitors in the biologicexperienced population.”


Please provide results for MEASURE 1 and MEASURE 2 in the biologic experienced
population.



The results from MEASURE 1 and 2 in the biologic experienced population are provided
in Section 4.8.1 and 4.8.2 of the submission.

We assume this request relates to a pair-wise meta-analysis of the MEASURE 1 and MEASURE
2 studies, results of which are provided in Table 31 and Table 32 below.
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Table 31: Meta-analysis results comparing secukinumab to placebo at 12 weeks
Outcome
ASAS20
ASAS40
ASAS 5/6
BASDAI 50
BASDAI CfB
BASFI CfB
SF-36 PCS

Effect of SEC relative to Placebo
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

I2

Cochran’s Q p-value

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

Abbreviations: FE: fixed effects; RE: random effects; RR: relative risk; MD: mean difference; SEC:
secukinumab.

Table 32: Meta-analysis results comparing secukinumab to placebo at 16 weeks
Outcome
ASAS20
ASAS40
ASAS 5/6
BASDAI 50
BASDAI CfB
BASFI CfB
SF-36 PCS

Effect of SEC relative to Placebo
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

I2

Cochran’s Q p-value

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xx

xxxxx

xxxx

xxxxx

Abbreviations: FE: fixed effects; RE: random effects; RR: relative risk; MD: mean difference; SEC:
secukinumab.
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Matched adjusted indirect comparison
A24. Section 4.10.11 and appendix J report the results of a matching adjusted indirect
comparison. Please clarify the following points:


Why were other studies of adalimumab not considered in this analysis?

Huang 2014 could potentially have been included, as it reports the ASAS20/40 outcomes.
However, the MAIC method presented in the original Signorovitch papers focuses on a single
trial per treatment. It is not clear that the meta-analysis method is appropriate, especially in cases
where the baseline characteristics of the comparator trials (ATLAS and Huang, Table 201 of the
submission) are not very similar. Furthermore, the single study comparison clearly compares
adalimumab and secukinumab in the setting of the ATLAS trial but the setting of the metaanalysis comparison would be unclear. The ATLAS setting may be most appropriate as
licensing/reimbursement decisions for adalimumab were based on its population.



Why were other comparators not considered for this type of analysis?

Comparison of secukinumab versus adalimumab was prioritised since adalimumab currently has
the largest share of the UK biologics market, with 39% of patients receiving adalimumab.



Why was only MEASURE 2 included, but not MEASURE 1?

The MEASURE 1 trial used unlicensed intravenous administration and weight based dose
(10mg/kg) of secukinumab for the loading dose, in contrast to the licensed subcutaneous
secukinumab 150mg loading dose used in the MEASURE 2 trial. Since the ATLAS study of
adalimumab used subcutaneous administration and MEASURE 2 was the only trial employing
the licensed subcutaneous administration route and loading dose, inclusion of MEASURE 2 only
was considered appropriate. However, as with the network meta-analyses sensitivity analyses
with MEASURE 1 have now also been conducted and show similar results as with MEASURE 2
(see Appendix D: which represents an updated version of Appendix J from our original
submission document).
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Section B: Clarification on cost-effectiveness data
Model structure and assumptions
B1. Priority question: In the base case model, response at 12 weeks was defined as an
improvement of 50% or more in BASDAI score from baseline (BASDAI 50). A scenario
analysis defined response as a reduction of the BASDAI to 50% of the baseline value, or a
reduction of 2 units or more.


In TA383, the appraisal committee concluded that the decision to continue treatment in
clinical practice should be based on the broader definition of response to treatment
outlined in British Society of Rheumatology (BSR) guidelines and the previous
technology appraisal23: a reduction of the BASDAI to 50% of the baseline value, or a
reduction of 2 units or more, together with a reduction in the spinal pain visual analogue
scale (VAS) by 2 cm or more. Please present the results of an additional scenario
analysis, where the response assessment for treatment continuation takes into
consideration the response definition that was adopted in NICE guidance23, which also
includes 2 cm reduction in spinal pain VAS. Please also provide the details regarding the
extent to which data on spinal VAS are missing, and what method was used to adjust for
the missing data.

The extent of missing data is indicated in Appendix Table 186 of the submission. The same N
numbers are available at both 12 and 16 weeks in both MEASURE 1 and MEASURE 2 for
classification according to either “BASDAI 50” or “BASDAI 50 or 2 unit drop in BASDAI”
definitions. However, between 13% to 19% of patients cannot be included in the N for
classification according to “BASDAI 50 or 2 unit drop in BASDAI and VAS reduction of 2cm or
more”. This is due to the requirement for patients to have both BASDAI50 and VAS data
available in the database for these analyses. BASDAI 50 analyses provided in Table 186 of the
submission are based on observed data with no imputation for missing data.
Available analyses of conditional changes from baseline in BASDAI and BASFI within the subgroups, based on the alternative definitions of response (“BASDAI 50 or a 2 unit reduction in
BASDAI” as well as “BASDAI 50 or a 2 unit reduction in BASDAI plus a 2cm reduction in VAS”)
are based on non-responder imputation i.e. patients unable to classified as responders due to
missing VAS scores are classed as non-responders.
Pooled MEASURE 1 and MEASURE 2 efficacy data using alternative definitions of response
amongst the biologic naïve and biologic experienced sub-groups are presented in Table 33 to
Table 35 below.
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Table 33: Response rate at week 12 according to alternative definitions of response
Secukinumab 150mg

Placebo

n

N

%

n

N

%

BASDAI 50

xx

xxx

xxxxx

xx

xxx

xxxxx

BASDAI 50 or 2 unit drop

xx

xxx

xxxxx

xx

xxx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxx

xxxxx

xx

xxx

xxxxx

BASDAI 50

xx

xx

xxxxx

x

xx

xxxx

BASDAI 50 or 2 unit drop

xx

xx

xxxxx

xx

xx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xx

xxxxx

xx

xx

xxxxx

Biologic naive

Biologic experienced

Table 34: BASDAI change from baseline at week 12 according to alternative definitions of
response
Secukinumab 150mg

Placebo

n

CFB

n

CFB

BASDAI 50

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50

xx

xxxxxx

xxx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

x

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

Biologic naïve - responders

Biologic experienced – non-responders

Biologic experienced - responders

Biologic experienced – non-responders
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Table 35: BASFI change from baseline at week 12 according to alternative definitions of
response
Secukinumab 150mg

Placebo

n

CFB

n

CFB

BASDAI50

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

xxx

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

x

xxxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxxx

BASDAI50

xx

xxxxxx

xx

xxxxx

BASDAI 50 or 2 unit drop

xx

xxxxxx

xx

xxxxx

BASDAI 50 or 2 unit drop + 2 cm VAS drop

xx

xxxxxx

xx

xxxxx

Biologic naïve - responders

Biologic experienced – non-responders

Biologic experienced - responders

Biologic experienced – non-responders

From the above data, estimates of relative changes in efficacy parameters have been calculated
and are provided in Table 36 below.
Table 36: Relative efficacy estimates for alternative definitions of response
BASDAI 50 or 2 unit drop

BASDAI 50 or 2 unit drop +
2 cm VAS drop

Active
treatment

Conventional
care

Active
treatment

Conventional
care

Response rate

xxxxx

xxxxx

xxxxx

xxxxx

Responder BASDAI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASDAI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Response rate

xxxxx

xxxxx

xxxxx

xxxxx

Responder BASDAI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASDAI CFB

xxxxx

xxxxxx

xxxxx

xxxxx

Responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Non-responder BASFI CFB

xxxxx

xxxxx

xxxxx

xxxxx

Biologic naive

Biologic experienced
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Please note two errors have been identified in the original response rate model inputs for
Scenario 5:
o
o

Week 16 data, rather than week 12 had been used to determine the proportion of
responders
The relative changes in response rate had been mis-calculated, resulting in reductions to
the proportion of responders with the alternative definition of response, rather than
increases.

The results of Scenario 5 have therefore been revised in the below results. The changes result in
cost-effectiveness results that are further in favour of secukinumab; secukinumab now dominates
all comparators except golimumab, whereas previously both golimumab and infliximab generated
very slightly greater QALYs than secukinumab.
The results of cost-effectiveness analyses employing all three definitions of response are
presented in Table 37 and Table 38, for biologic naïve and biologic experienced populations
respectively.
Table 37: Incremental costs, incremental QALYs and ICERs for each comparator versus
secukinumab in the biologic naïve population – comparison of alternative definitions of
response
Base Case – BASDAI
50
Incr.
Costs
Adalimumab
Certolizumab pegol
– with PAS
Etanercept
Etanercept
biosimilar
Golimumab
Infliximab
Infliximab
biosimilar

Incr.
QALY
s

ICER

BASDAI 50 or 2 unit
drop
Incr.
Costs

-0.359

SEC
domin
ates

£23,2
65

-0.359

SEC
domin
ates

£14,9
03

-1.046

SEC
domin
ates

£1,79
2

£1,01
8

-1.046

SEC
domin
ates

£16,7
03

0.025

£15,3
00
£9,20
2
£2,03
3

£26,2
23
£22,6
49

Incr.
QALY
s

ICER

BASDAI 50 or 2 unit
drop + 2 cm VAS
drop
Incr.
Costs

-0.471

SEC
domin
ates

£20,1
82

-0.474

SEC
domin
ates

£12,7
25

-1.378

SEC
domin
ates

£2,02
7

£325

-1.378

SEC
domin
ates

£674,
914

£25,7
83

0.029

-0.216

SEC
domin
ates

£37,6
86

-0.216

SEC
domin
ates

£32,4
54

Incr.
QALY
s

ICER

-0.429

SEC
domin
ates

-0.430

SEC
domin
ates

-1.250

SEC
domin
ates

£738

-1.250

SEC
domin
ates

£874,
073

£22,2
22

0.028

£798,
038

-0.122

SEC
domin
ates

£33,2
38

-0.153

SEC
domin
ates

0.122

SEC
domin
ates

£28,6
58

-0.153

SEC
domin
ates

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.
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Table 38: Incremental costs, incremental QALYs and ICERs for secukinumab versus
conventional care in the biologic experienced population – comparison of alternative
definitions of response
Conventional care
Incr. Costs

Incr. QALYs

ICER

Base Case – BASDAI 50

£1,747

0.778

£2,245

BASDAI 50 or 2 unit drop

£3,704

1.036

£3,574

BASDAI 50 or 2 unit drop + 2 cm VAS drop

£2,938

0.978

£3,004

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.

B2. For people who whose disease has not responded to treatment with the first TNF-alpha
inhibitor, or whose disease has stopped responding after an initial response, are biologics
used as the next line of treatment? If so:


What proportion of the ankylosing spondylitis population in England use a second
biologic after the first has failed?

There are limited data on the proportion of the ankylosing spondylitis population in England that
use a second biologic after the first has failed, perhaps reflecting the lack of clear formal
guidelines on the sequencing of biologic therapies in AS.
As noted in Section 5.2.2 of our submission, expert clinical feedback gathered during model
development suggested that approximately 25% of patients might transition to conventional care
rather than a biologic therapy, and that therefore 75% of patients would be expected to use a
biologic therapy after failure of the first biologic.



What proportion use ‘conventional’ treatment after the first biologic has failed?

As noted above, there are limited sources to estimate the proportion of patients who would go on
to use conventional treatment after the first biologic has failed. As described in Section 5.2.2 of
our original submission, clinical expert feedback has suggested that 25% of patients
experiencing failure of their first-line biologic would be expected to use conventional care.

B3. Priority question: When modelling treatment sequencing, an efficacy reduction of 0.55
for the second biologic treatment in the sequence was assumed (Excel model, “Clinical
Inputs” sheet, Cell F26). Please explain how the value of 0.55 was derived. Please provide
and justify the other assumptions in the modelling of second-line biologics. Include the
baseline BASDAI/BASFI values used at the start of second-line treatment and the values
used for change from baseline.
Derivation of relative reductions in BASDAI 50, BASDAI change from baseline and BASFI
change from baseline are explained in Table 39 to Table 41. Please refer to Tables 45 & 47 in
the submission for sub-group data from MEASURE 1 and MEASURE 2.
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Table 39: BASDAI 50 relative reduction between biologic naïve and biologic experienced populations – pooled MEASURE 1 and MEASURE
2 data
Secukinumab 150mg

Placebo

n

N

% response

n

N

% response

Treatment effect (SEC response
minus PBO response)

Relative reduction in BASDAI
50 response

Biologic
naive

xx

xxx

xxxxx

xx

xxx

xxxxx

xxxxx

Biologic
experienced

xx

xx

xxxxx

x

xx

xxxx

xxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxx i.e.
response rates in the experienced
group are (1-0.45) = 0.55 x those
of the naïve group

Sub-group

Table 40: BASDAI change from baseline relative reduction between biologic naïve and biologic experienced populations – pooled
MEASURE 1 and MEASURE 2 data
Secukinumab 150mg

Placebo

n

Change from baseline

n

Change from baseline

Treatment effect (SEC response
minus PBO response)

Biologic
naive

132

-2.67

122

-0.87

-1.80

Biologic
experienced

56

-1.67

50

-0.62

-1.04

Sub-group

Relative reduction in BASDAI
change from baseline
(-1.80 – (-1.04)/-1.80 = 41.9%
i.e. response rates in the
experienced group are (1-0.42) =
0.58 x those of the naïve group

Table 41: BASFI change from baseline relative reduction between biologic naïve and biologic experienced populations – pooled MEASURE
1 and MEASURE 2 data
Secukinumab 150mg

Placebo

n

Change from
baseline

n

Change from
baseline

Treatment effect (SEC
response minus PBO
response)

Biologic
naive

xxx

xxxxx

xxx

xxxxx

xxxxx

Biologic
experienced

xx

xxxxx

xx

xxxxx

xxxxx

Sub-group

Relative reduction in BASFI
change from baseline
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
i.e. response rates in the
experienced group are (1-0.50) =
0.50 x those of the naïve group
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Another assumption underlying the modelling of second line biologics is that decline in efficacy
with TNFα inhibitors when used in an experienced population is the same as that observed in
MEASURE 1 and MEASURE 2. There is no randomised controlled data available on efficacy of
the TNFα inhibitors when used in biologic experienced patients. Since secukinumab has a
different mechanism of action to TNFα inhibitors it seems plausible to assume that the reduction
in efficacy observed between naïve and experienced patients treated with secukinumab, all of
whom are receiving their first IL-17A inhibitor, will be at least as large as the reduction in
efficacy observed between naïve and experienced patients treated with TNFα inhibitors, some of
whom will then be taking their second treatment from the same drug class. If the efficacy
reduction between naïve and experienced patients is larger for the TNFα inhibitors than for
secukinumab, our assumption of an equivalent reduction would disfavour secukinumab in the
cost-effectiveness analyses.

B4. On pages 185-186, the company submission highlights a “lack of robust clinical data to
support use of the TNF-alpha inhibitors in this setting” as a reason for not comparing
secukinumab to TNF-alpha inhibitors in the biologic experienced population. Please explain
why non-randomised data was not used to compare secukinumab with TNF-alpha inhibitors
in the biologic experienced population in an exploratory analysis.
The NICE Guide to the Methods of Technology Appraisal 2013 states that data from nonrandomised studies may be required to supplement RCT data.24 Due to the considerable body of
randomised data that was available for secukinumab and the comparator therapies, it was not
felt necessary to supplement the RCT data with non-randomised studies and non-randomised
data was not included in the search strategy for the clinical systematic literature review.
Furthermore, the inclusion of randomised data sources only in the systematic literature review is
consistent with the approach taken by the Assessment Group in the recent MTA of biologic
therapies in AS.25
Although non-randomised data can be used in the absence of randomised data, and we
acknowledge a lack of randomised data in biologic experienced populations, non-randomised
data is associated with a number of well-established limitations. The NICE Guide to the Methods
of Technology Appraisal 2013 notes a number of issues more frequently associated with nonrandomised data, including confounding, lack of blinding and incomplete follow-up.24 These
limitations, amongst others, can result in biased estimates of treatment effect. Taking into
account the uncertainty surrounding estimates from non-randomised data, and the
methodological difficulties in incorporating this type of data into a NMA, it was considered
appropriate to base the main cost-effectiveness analysis of secukinumab in the biologic
experienced population on the MEASURE 1 and MEASURE 2 RCTs, and to compare versus
conventional care only, based on the placebo arm of these trials.

B5. The model includes an infliximab biosimilar as a comparator, but not the recently
approved
etanercept
biosimilar
(http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion__Initial_authorisation/human/004007/WC500196736.pdf). Please rerun the analyses
including the etanercept biosimilar.
At the time of submission, the UK list price for biosimilar etanercept was not available. This has
subsequently become available and comparison versus biosimilar etanercept is included in the
revised results (see Section E:). Secukinumab dominates biosimilar etanercept in the base case
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and all scenarios except one; in which biosimilar etanercept falls in the south-west quadrant, with
only a £1,701 saving per QALY lost.
We also omitted to include the certolizumab patient access scheme in our original analyses. The
revised analyses incorporate the free loading doses of certolizumab available to the NHS through
UCB’s patient access scheme. These changes do not impact the overall conclusions of the costeffectiveness analysis, as secukinumab continues to dominate certolizumab pegol,

Treatment effect in cost effectiveness model
B6. Priority request: Different values for the change from baseline in BASDAI scores for
biologic naïve patients are reported in table 73 and the Excel model (worksheet “Clinical
inputs”, Cells “F49:L50”).


Please explain which values are the correct ones and why there is a discrepancy.

The discrepancy between the model and Table 73 in the submission was a mis-labelling issue in
an early version of the NMA report. This mis-labelling issue was identified and the correction
applied in the model, however, updates to Table 73 were overlooked. Therefore the values in the
model were considered correct at the time of submission. Please note they have now been
updated to reflect an error identified as a result of clarification question B15.
Revised versions of Table 73 and Table 74 from the submission, reflecting the corrections
identified in response to clarification question B15, are presented below. We recognise that the
BASDAI change from baseline with infliximab is now greater than the baseline value. This is due
to the limitations of assuming a fixed ratio for responder to non-responder changes from baseline
(see Estimation of conditional change from baseline in BASDAI and BASFI
), in the absence of conditional data for infliximab. BASDAI values less than zero will be treated
as zero within the model.
Table 42. Change from baseline in BASDAI at 3 months
SEC

CZP

ETN

ADA

INF

GOL

CC

BASDAI 50 responders

-4.65

-5.63

-4.49

-4.61

-8.09

-5.35

-

BASDAI 50 non-responders

-1.09

-1.29

-1.03

-0.81

-1.85

-1.38

-

Biologic naive population

Biologic experienced population
BASDAI 50 responders

-4.98

-

-

-

-

-

-3.81

BASDAI 50 non-responders

-0.94

-

-

-

-

-

-0.36

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC,
conventional care; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; SEC,
secukinumab.
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Table 43. Change from baseline in BASFI at 3 months
SEC

CZP

ETN

ADA

INF

GOL

CC

BASDAI 50 responders

-3.59

-3.96

-3.53

-3.22

-5.16

-4.18

-

BASDAI 50 non-responders

-1.12

-0.98

-0.87

-0.79

-1.27

-0.73

-

Biologic naive population

Biologic experienced population
BASDAI 50 responders

-3.79

-

-

-

-

-

-2.73

BASDAI 50 non-responders

-0.73

-

-

-

-

-

0.06

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF,
infliximab; SEC, secukinumab.



Please explain in detail the calculations in the “Subgroup data” sheet, formulae in
columns “M:CU”. How were the BASDAI 50 response, BASDAI change from baseline
and BASFI change from baseline calculate? Which regression coefficients were used?

Main analysis of biologic experienced population
Rows 11, 17, 51, 57, 91, 97, 131, 137, 171 and 177 relate to the biologic experienced population
and utilise data from the pre-specified TNF-IR sub-groups of the MEASURE 1 and MEASURE 2
studies.
Rows 11 & 17 relate to the BASDAI 50 response:
o

o

o

Column O is the BASDAI 50 response rate at 16 weeks pooled from MEASURE 1 and
MEASURE 2 (see Tables 45 & 47 of the submission):


Secukinumab 150mg = (5+7)/(28+33) = 12/61 = 19.7%



Placebo = (1+1)/(29+33) = 2/62 = 3.2%

Column P is the Log Odds ratio of BASDAI 50 treatment effect calculated as:


Secukinumab 150mg = (LN(19.7%/(1-19.7%))-(LN(3.2%/(1-3.2%))



Placebo = LN(3.2%/(1-3.2%)

Column Q is the standard error of the Log Odds of BASDAI 50 response calculated as:


Secukinumab 150mg = 1/SQRT((61*19.7%*(1-19.7%)))



Placebo = 1/SQRT((62*3.2%*(1-3.2%)))

Rows 51, 57, 91 & 97 relate to the BASDAI changes from baseline; rows 51 & 57 amongst
BASDAI 50 responders, and rows 91 & 97 amongst BASDAI 50 non-responders.
o

o

Column O are weighted averages of change from baseline amongst patients identified as
BASDAI 50 responders to secukinumab 150mg and placebo at week 12 in MEASURE 1
and MEASURE 2 (see conditional BASDAI change from baseline data in Table 44 below)
Column P are the treatment effect coefficients calculated as the differences in change
from baseline versus placebo
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o

Column Q is the standard error of the pooled, weighted changes from baseline for both
secukinumab 150mg and placebo. Please note there was an error in the placebo
calculations (SE values from MEASURE 2 used as SDs) which has resulted in corrections
to the placebo SE values in the model (cells Q57, Q97, Q137, Q177 and equivalent cells
in columns AB, AM and AX).

Table 44: Conditional BASDAI Change from baseline from MEASURE 1 and MEASURE 2
BASDAI Change from Baseline

Secukinumab 150mg

Placebo

n

Mean CFB

SD

n

Mean CFB

SD

MEASURE 1

7

-4.48

1.265

3

-3.90

1.782

MEASURE 2

7

-5.48

2.459

2

-3.69

1.068

BASDAI 50 responders at 12 weeks

BASDAI 50 non-responders at 12 weeks
MEASURE 1

25

-1.04

1.487

24

-0.29

2.143

MEASURE 2

19

-0.81

1.531

24

-0.43

1.499

Rows 131, 137, 171 & 177 relate to the BASFI changes from baseline; rows 131 & 137 amongst
BASDAI 50 responders, and rows 171 & 177 amongst BASDAI 50 non-responders
o

Explanation for Columns O – P is as above for BASDAI changes from baseline.
Conditional BASFI change from baseline data is presented in Table 45.

Table 45: Conditional BASFI Change from baseline from MEASURE 1 and MEASURE 2
BASFI Change from Baseline

Secukinumab 150mg

Placebo

n

Mean CFB

SD

n

Mean CFB

SD

MEASURE 1

7

-3.15

2.411

3

-2.83

2.547

MEASURE 2

7

-4.43

3.243

2

-2.57

0.453

BASDAI 50 responders at 12 weeks

BASDAI 50 non-responders at 12 weeks
MEASURE 1

25

-0.79

1.531

24

0.10

1.685

MEASURE 2

19

-0.64

1.534

24

0.02

1.597

Biologic naive population
Rows 22-28, 62-68, 102-108, 142-148, 182-188 relate to the biologic naïve population and use
data from the naïve network meta-analyses.
Rows 22-28 relate to the BASDAI 50 response:
o

Column O is the predicted absolute response rate calculated as:


o

EXP(Sum of Log Odds for active treatment + placebo)/((1+EXP(Sum of Log
Odds for active treatment + placebo)))

Column P is the Logs odds of BASDAI 50 response from the network meta-analyses
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o

Column Q is the standard error of the Logs odds of BASDAI 50 response from the
network meta-analyses

Rows 62-68 and 102-108 relate to the BASDAI changes from baseline; rows 62-68 amongst
BASDAI 50 responders, and rows 102-108 amongst BASDAI 50 non-responders.
o
o

Column P is the co-efficient of BASDAI change from baseline treatment effect from the
network meta-analyses
Column Q is the standard error of the BASDAI change from baseline from the network
meta-analyses

Estimation of conditional change from baseline in BASDAI and BASFI
o

Calculations in row 45 are utilised in Column O, which represent the ratios of BASDAI
change from baseline amongst responders versus non-responders.

o

Conditional changes from baseline are only available for adalimumab and golimumab
(from ATLAS and GO-RAISE respectively, in Table 78 of the assessment report for
TA383), as well as for secukinumab (from both MEASURE 1 and MEASURE 2).

o

For secukinumab a straight average of the MEASURE 1 and MEASURE 2 ratios was
used.

o

For comparators with no available conditional change from baseline data, the ratio of
change from baseline amongst responders versus non-responders has been assumed to
be a straight average of the four trials with available conditional data.

o

The available conditional BASDAI change from baseline data, as well as the average
ratios, are summarised in Table 46 below.

Table 46: Available ratios of conditional BASDAI changes from baseline
BASDAI Change
from baseline

MEASURE
1

MEASURE
2

ATLAS

GORAISE

Responders

-4.77

-4.51

-4.64

-4.74

Non-responders

-1.42

-0.99

-0.82

-1.22

Ratio of responders
to non-responders

3.96

4.57

5.66

3.89

Overall
average

MEASURE
1&2
average

4.37

4.27

Rows 62-68:
o

Column O is the predicted change from baseline amongst responders with a calculation
based on the premise that:


o

Overall Δ = (Responder Δ x % responders) + (Non-responder Δ x % nonresponders)

Therefore; Responder Δ = Overall Δ x ((Ratio / (% responders x ratio) + (1 - %
responders))

Rows 102-108:
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o

Column O is the predicted change from baseline amongst non-responders and utilises
ratios in row 85 (which are a repeat of those in row 45):


Non-responder Δ = Overall Δ x (1 / (% responders x ratio) + (1 - % responders)))

Rows 142-148 and 182-188 relate to the BASFI changes from baseline; rows 142-148 amongst
BASDAI 50 responders, and rows 182-188 amongst BASDAI 50 non-responders.
o

Columns O, P & Q are as above for BASDAI changes from baseline

o

Ratios of BASFI change from baseline amongst responders versus non-responders are at
rows 125 and 165.

o

The available conditional BASFI change from baseline data, as well as the average
ratios, are summarised in Table 47 below.

Table 47: Available ratios of conditional BASFI changes from baseline
BASFI Change
from baseline

MEASURE
1

MEASURE
2

ATLAS

GORAISE

Responders

-3.76

-4.28

-2.92

-3.03

Non-responders

-1.15

-1.34

-0.72

-0.53

Ratio of responders
to non-responders

3.23

3.19

4.06

5.72

Overall
average

MEASURE
1&2
average

4.06

3.21

Exploratory analysis of biologic experienced population
Rows 33-39, 73-79, 113-119, 153-159, 193-199 relate to the biologic experience population and
are based on the naïve population network meta-analyses. The data in the Subgroup data sheet
are identical to the blocks of cells directly above, relating to the biologic naïve population. When
“Model sequential treatment” and “Model decline in efficacy” are set to “Yes” on the Settings
sheet, efficacy reductions (as explained in response to B3), are applied with the Markov engines
for second line treatments. The efficacy reductions are consistent across all comparators and are
based on MEASURE 1 and MEASURE 2 data for biologic naïve vs. biologic experienced patients
(see response to B3).
Other columns in the Subgroup data sheet
o

Columns M:V relate to the base case NMA scenario which uses data from both
MEASURE 1 and MEASURE 2, with data for each trial taken from the primary endpoint
where this fell within the 12-16 week window (with the exception of the ASSERT study on
infliximab where the primary endpoint was 24 weeks and 12 week data was used as it
was the only available data within the 12-16 week window) i.e. 16 week secukinumab
data, 14 week golimumab data and 12 week data for etanercept, certolizumab,
adalimumab and infliximab.

o

Columns X:AG relate to the NMA scenario which uses data from both MEASURE 1 and
MEASURE 2, with data for each trial taken at 12 weeks. This is presented as scenario 6b
in the submission.
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o

Columns AI:AR relate to the NMA scenario which uses only data from MEASURE 2, with
data for each trial taken from the primary endpoint where this fell within the 12-16 week
window (with the exception of the ASSERT study on infliximab where the primary
endpoint was 24 weeks and 12 week data was used as it was the only available data
within the 12-16 week window) i.e. 16 week secukinumab data, 14 week golimumab data
and 12 week data for etanercept, certolizumab, adalimumab and infliximab. This is
presented as scenario 6a in the submission.

o

Columns AT:BC relate to the NMA scenario which uses only data from MEASURE 2, with
data for each trial taken at 12 weeks. This is presented as scenario 6c in the submission.

o

Columns BE:CU were placeholders for random effects network meta-analyses. Prior to
the inclusion of ATLAS and Huang (see response to A16), it was not possible to solve for
random-effects models in the biologic naïve networks since none of the comparisons
were informed by more than a single trial, so in the original model the random effects
columns were not utilised. With the inclusion of ATLAS and Huang in the biologic naïve
networks, random effects models are possible, and base case random effects network
meta-analysis results are included in columns BE:BN.

o

In the latest version of the model, columns BP:CU include the analyses requested at B8;


Columns BP:BY reflect the assumption of identical effects across TNFα inhibitors
and a fixed effects network meta-analysis (York Assessment Group approach A3)



Columns CA:CJ reflect the assumption of identical effects across TNFα inhibitors
and a random effects network meta-analysis (York Assessment Group approach
A4)



Columns CL:CU reflect the assumption of exchangeable effects across TNFα
inhibitors (York Assessment Group approach A5)

In the above analyses, trial-specific ratios of responder change from baseline to non-responder
change from baseline (at rows 45, 85, 125 and 165) are no longer used. Instead, the average
ratio is used for all comparators, to reflect the assumed lack of differentiation between the TNFα
inhibitors.

B7. Priority request: Baseline BASDAI, BASDAI 50 and absolute BASDAI change from
baseline are correlated parameters. BASDAI 50 and absolute BASDAI change from baseline
were modelled separately; the dependence of these 2 parameters was not reflected in the
probabilistic sensitivity analysis. By contrast, the assessment group for TA383 (herein
referred to as York) used joint modelling approaches for BASDAI and BASFI-related
treatment outcomes (approaches B and C, see sections 6.1.4 and 6.1.5 as well as
appendix 9 of the assessment report for TA383).
Please rerun the economic model using input data based on the results of the network metaanalysis models (including secukinumab), which incorporate dependencies between
BASDAI, BASDAI 50 and BASFI. Please follow the approaches B1, B2, C1 and C2
(independent treatment effects) in the York assessment report for TA383.26
We have made best efforts at implementing this request. We identified some errors with the
winBUGS code provided in Appendix 9 of the York Assessment Group report suggesting the
included code may not have been the final version; further detail is provided in Appendix B: .
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Although there are some similarities and trends in results excluding the secukinumab data, we
were unable to replicate the York results exactly. The reasons for this could be:


Number of chains, iterations, burn-in etc. MCMC conditions in winBUGS, which are not
specified



Initial values for the prior distribution, which are not specified.

Nonetheless we implemented both Models B and C using random effects and the following
MCMC specifications; number of chains=1, Inits generated by winbugs, burn-in=10000, Total
iterations =50000.
Please note that these analyses do not use conditional changes from baseline, as our approach
to modelling conditional changes differs from the York evidence synthesis model (see Estimation
of conditional change from baseline in BASDAI and BASFI
). The outputs from this model are provided in Table 48 to Table 51 below.
Table 48: Modelling approach B: results

Estimated
difference in
change score
from baseline

Assumed *
probability of
having a
BASDAI50
response,
placebo

Predicted
probability of
having a
BASDAI50
response, antiTNF

OR for
BASDAI50
response,
anti-TNF vs
Placebo

Anti-TNFs

-1.867 (0.8684)

0.1412

0.4389 (0.1448)

6.057 (9.377)

D

-1.868 (0.3147)

γ

0.7586 (0.2835)

𝜌𝑝𝑙𝑎𝑐𝑒𝑏𝑜

0.6075 (0.2088)

𝜌anti-tnf

0.738 (0.2156)

DIC

99.470

Based on a BASDAI baseline score of 6.38 (sd=1.52) and a placebo change score of -0.97 (sd=1.94), which
represent the average across trials (weighted by number of patients)

Table 49: Shrunken estimates of treatment effect from model B

Change in BASDAI
ADA 40 mg

-1.663 (0.1288)

GOL 100 mg

-1.94 (0.2349)

GOL 50 mg

-2.009 (0.2363)

SEC 150 mg

-1.629 (0.1711)

CZP 200 mg

-1.683 (0.239)

CZP 400 mg

-1.61 (0.2283)

ETN 50 QW

-1.237 (0.3104)

INF 5 mg

-3.186 (0.441)
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Table 50: Modelling approach C: results

Assumed *
probability of
having a
BASDAI50
response,
placebo

Estimated
difference in
change score
from baseline
Effect of anti-TNFs
on BASDAI

-1.704 (0.419)

Effect of anti-TNFs
on BASFI

-1.333 (0.3676)

D(BASDAI)

-1.703 (0.2724)

D(BASFI)

-1.332 (0.1952)

Predicted
probability of
having a
BASDAI50
response, antiTNF

0.1415

0.406 (0.07447)

OR for
BASDAI50
response, antiTNF vs Placebo

4.377 (1.745)

𝛾𝐵𝐴𝑆𝐷𝐴𝐼

0.4162 (0.1923)
𝛾𝐵𝐴𝑆F𝐼

0.2145 (0.1298)
𝜌𝑝𝑙𝑎𝑐𝑒𝑏𝑜
𝜌anti-tnf
𝜌m

0.6107 (0.2067)
0.7281 (0.2146)
0.7049 (0.2624)

𝜎𝑟𝑒

0.255 (0.1857)

DIC

141.757

Based on a BASDAI baseline score of 6.38 (sd=1.52) and a placebo change score of -0.97 (sd=1.94), which represent the
average across trials (weighted by number of patients)

Table 51: Shrunken estimates of treatment effect from model C

Change in BASDAI

Change in BASFI

ADA 40 mg

-1.682 (0.2684)

-1.271 (0.1853)

GOL 100 mg

-1.723 (0.3293)

-1.389 (0.2601)

GOL 50 mg

-1.744 (0.3338)

-1.409 (0.261)

SEC 150 mg

-1.638 (0.2885)

-1.387 (0.2111)

CZP 200 mg

-1.701 (0.3171)

-1.23 (0.2458)

CZP 400 mg

-1.672 (0.3174)

-1.266 (0.2502)

ETN 50 QW

-1.443 (0.3761)

-1.194 (0.2711)

INF 5 mg

-2.018 (0.5259)

-1.511 (0.3649)

Base case cost-effectiveness results using the above models are provided in Table 52 and Table
53.
Table 52: Based on Model B approach in York report: BASDAI 50 and BASDAI change
from baseline correlations
Treatment

Total
costs (£)

Total
QALY
s

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER
versus
baseline

Fully
increment
al ICER
(£/QALY)
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Secukinumab

£112,596

9.159

Etanercept
biosimilar

£116,068

8.647

£3,472

-0.512

Dominate
d

Dominated

£117,306

8.647

£4,710

-0.512

Dominate
d

Dominated

£123,470

8.996

£10,874

-0.163

Dominate
d

Dominated

£127,205

9.012

£14,609

-0.147

Dominate
d

Dominated

Golimumab

£129,438

9.260

£16,842

0.101

£167,423

£167,423

Infliximab
biosimilar

£137,615

9.205

£25,019

0.045

£551,654

Dominated

Infliximab

£141,328

9.205

£28,732

0.045

£633,529

Dominated

Etanercept
Certolizumab
pegol – with PAS
Adalimumab

Table 53: Based on Model C approach in York report: BASDAI and BASFI change from
baseline correlations
Incremental
costs (£)
versus
baseline

Increment
al QALYs
versus
baseline

ICER
versus
baseline

Fully
increment
al ICER
(£/QALY)

8.561

£547

-0.307

Dominated

Dominated

£118,152

8.561

£1,719

-0.307

Dominated

Dominated

Certolizumab
pegol – with PAS

£125,761

8.755

£9,328

-0.113

Dominated

Dominated

Adalimumab

£129,254

8.786

£12,821

-0.082

Dominated

Dominated

Golimumab

£132,705

8.877

£16,272

0.009

£1,739,468

£1,739,468

Infliximab
biosimilar

£139,509

8.782

£23,076

-0.086

Dominated

Dominated

Infliximab

£143,019

8.782

£26,586

-0.086

Dominated

Dominated

Treatment

Total
costs (£)

Total
QALY
s

Secukinumab

£116,433

8.868

Etanercept
biosimilar

£116,981

Etanercept

B8. In TA383, the appraisal committee concluded that TNF-alpha inhibitors were clinically
effective compared with placebo and that they should be considered as a class with broadly
similar, even if not completely identical, effects.23 In the company submission for
secukinumab there were no statistically significant differences between secukinumab and
TNF-alpha inhibitors (except infliximab) for all trial outcomes in the network meta-analyses.
Please rerun the economic model using input data based on the results of the network metaanalysis models, which assume that all TNF-alpha inhibitors have the same treatment effect.
Please follow the approaches A3, A4 and A5 in section 6.1.3 and appendix 9 of the York
assessment report for TA383.26
The JAGS code for the exchangeable effects model is provided in Appendix C:
Cost-effectiveness results for the biologic naïve population based on the York assumptions are
provided in Table 54 to Table 56 below. Please note that in these three scenarios a consistent
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biologic withdrawal rate has been applied to all comparators; 11% per annum aligned to the York
Assessment Group assumption. In both the scenarios in which TNFα inhibitors are assumed to
have identical effects, secukinumab dominates the TNFα inhibitors as a class.
Table 54: Based on A3 approach in York report: Identical effects for TNFα inhibitors (fixed
effects model)
Treatment

Total
costs
(£)

Total
QALYs

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER
versus
baseline

Fully
incremental
ICER
(£/QALY)

Secukinumab

xxxxxxxx

9.383

Etanercept
biosimilar

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Etanercept

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Certolizumab
pegol – with
PAS

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Adalimumab

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Golimumab

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Infliximab
biosimilar

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated

Infliximab

xxxxxxxx

9.219

xxxxxxxx

0.164

Dominated

Dominated
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Table 55: Based on A4 approach in York report: Identical effects for TNFα inhibitors (random effects model)
Treatment

Total costs
(£)

Total QALYs

Incremental costs
(£) versus baseline

Incremental QALYs
versus baseline

ICER versus
baseline

Fully incremental
ICER (£/QALY)

Secukinumab

xxxxxxxx

9.501

Etanercept biosimilar

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Etanercept

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Certolizumab pegol – with
PAS

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Adalimumab

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Golimumab

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Infliximab biosimilar

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Infliximab

xxxxxxxx

9.360

xxxxxxxx

0.141

Dominated

Dominated

Table 56: Based on A5 approach in York report: Exchangeable effects for TNFα inhibitors (fixed effects model)
Treatment

Total costs
(£)

Total QALYs

Incremental costs
(£) versus baseline

Incremental QALYs
versus baseline

ICER versus
baseline

Fully incremental
ICER (£/QALY)

Secukinumab

£112,151

9.516

Etanercept biosimilar

£123,503

9.204

-£11,352

0.312

Dominated

Dominated

Etanercept

£123,791

9.457

-£11,640

0.059

Dominated

Dominated

Certolizumab pegol – with
PAS

£125,290

9.511

-£13,139

0.005

Dominated

Dominated

Adalimumab

£125,737

9.204

-£13,586

0.312

Dominated

Dominated

Golimumab

£126,511

9.382

-£14,360

0.134

Dominated

Dominated

Infliximab biosimilar

£139,226

9.653

-£27,074

-0.137

£197,687

£197,687

Infliximab

£143,140

9.653

-£30,989

-0.137

£226,269

Dominated

66

B9. Please provide all relevant input data for the model so that the other approaches
described in the York assessment report for TA383 (A1-5, B3-5, C3-5) can be conducted.
The requested data and treatment / study codes are provided in Table 57 to Table 60 .
Table 57: Data table for Model B
s[]
1
1
2
2
2
3
3
4
4
5
5
6
6
6
7
7
8
8
9
9

t[]
2
1
3
4
1
2
1
1
5
1
5
6
7
1
8
1
8
9
2
1

n[]
208
107
140
138
78
229
115
122
125
74
72
65
56
57
39
43
25
25
26
20

r[]
94
17
56
61
12
114
19
10
47
8
22
27
23
6
18
10
NA
NA
NA
NA

b[]
6.3
6.3
6.9
6.5
6.6
6
6.2
6.5
6.4
6.8
6.6
6.5
6.2
6.4
6.4
5.8
6.6
6.5
5.9
6.2

prec[]
1.7
1.7
1.5
1.6
1.5
1.4
1.4
1.5
1.6
1.3
1.5
1.7
1.3
1.9
1.2
1.5
1.1
1.2
1.4
1.1

y[]
-2.6
-0.8
-2.69
-2.83
-0.69
-2.8
-1.4
-0.59
-2.32
-0.85
-2.19
-2.6
-2.5
-1.1
-2.6
-1.4
-1.16
-3.39
-3.6
-2

y.prec[]
0.207
0.206
0.216
0.216
0.216
0.127
0.179
0.18
0.172
0.252
0.248
0.224
0.212
0.174
0.324
0.32
0.216
0.216
0.216
0.216

prec[]
1.7
1.7
1.5
1.6
1.5
1.4
1.4
1.5
1.6
1.3
1.5
1.7
1.3
1.9
1.2
1.5
1.1
1.2
1.4
1.1

y[]
-2.6
-0.8
-2.69
-2.83
-0.69
-2.8
-1.4
-0.59
-2.32
-0.85
-2.19
-2.6
-2.5
-1.1
-2.6
-1.4
-1.16
-3.39
-3.6
-2

y.prec[]y.f[]
0.207 -1.86
0.206 -0.45
0.216 -1.55
0.216 -1.63
0.216 0.06
0.127 -1.75
0.179 -0.47
0.18
-0.37
0.172 -1.84
0.252 -0.68
0.248 -2.15
0.224 -1.8
0.212 -1.9
0.174 -0.8
0.324 -2.2
0.32
-1
0.216 -1.49
0.216 -2.6
0.216 -1.9
0.216 -1

Table 58: Data table for Model C
s[]
1
1
2
2
2
3
3
4
4
5
5
6
6
6
7
7
8
8
9
9

t[]
2
1
3
4
1
2
1
1
5
1
5
6
7
1
8
1
8
9
2
1

n[]
208
107
140
138
78
229
115
122
125
74
72
65
56
57
39
43
25
25
26
20

r[]
94
17
56
61
12
114
19
10
47
8
22
27
23
6
18
10
NA
NA
NA
NA

b[]
6.3
6.3
6.9
6.5
6.6
6
6.2
6.5
6.4
6.8
6.6
6.5
6.2
6.4
6.4
5.8
6.6
6.5
5.9
6.2

y.prec.f[]
0.156
0.225
0.208
0.208
0.208
0.135
0.154
0.171
0.165
0.235
0.231
0.224
0.232
0.164
0.292
0.288
0.208
0.208
0.208
0.208
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Table 59: Treatment codes
PBO

1

ADA 40 mg

2

GOL 100 mg

3

GOL 50 mg

4

SEC 150 mg

5

CZP 200 mg

6

CZP 400 mg

7

ETN 50 QW

8

INF 5 mg

9

Table 60: Study codes
ATLAS

1

GO-RAISE

2

Huang (2014)

3

MEASURE-1

4

MEASURE-2

5

RAPID-axSpA

6

SPINE

7

Giardina (2010)

8

Hu (2012)

9

B10. According to table 70, BASDAI 50 responses for biologic naïve patients are obtained
from the network meta-analysis results (figure 26). However, results reported in table 70
differ from the results in figure 26. Please explain these differences and clarify how average
values were calculated when corresponding outcomes for a comparator were lacking in the
network meta-analysis.
An update to Table 70 was overlooked following identification of the mis-labelling issue
mentioned at B6. The values in the original model (Clinical inputs sheet, cells F22:L22) were
within 0.1% of the values in Figure 26. An updated version of Table 70, reflecting the updates to
the NMA described at A16, is provided below in Table 61. For the included comparators, these
figures align with the values in Figure 10 of this response to within 0.1%. The value for
adalimumab differs very slightly due to rounding within the calculations.
Table 61. BASDAI 50 response applied in the model base case
BASDAI 50 response for the
modelled biologic naïve
population

BASDAI 50 response for the
modelled biologic
experienced population

Secukinumab 150 mg

xxxxx

xxxxx

Adalimumab

xxxxx

Etanercept

xxxxx

Golimumab

xxxxx

Infliximab

xxxxx

Therapy
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Certolizumab pegol

xxxxx

CC

xxxxx

xxxx

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care.

For comparators missing from the network meta-analysis, the log odds of BASADI 50 response
was assumed to be a straight average of log odds of BASADI 50 response for available TNFα
inhibitors was assumed.

B11. The BASDAI 50 responses for TNF-alpha inhibitors (Table 70) appear to be
inconsistent with the results in the York assessment report for TA383 (Table 7).26 Please
explain why they are different.
There are several potential sources of differences between the results using our model versus
those generated by the York assessment group report:
o

The NMA informing our cost-effectiveness model is based exclusively on studies
reporting efficacy of biologic treatments amongst biologic naïve populations. The York
assessment group did not differentiate between evidence for biologic naïve versus mixed
populations (no evidence amongst biologic experienced populations was available to
them since there is no published data on TNFα inhibitors in biologic experienced subgroups).

o

There are some differences in the studies which were included in the NMA, the results of
which inform the model parameters (please see Table 48 of the submission and Table 2
of the York assessment report).25 In the recent MTA in AS, 20 trials were eligible for
inclusion in the NMA, 19 of which recruited an AS patient population, and one trial that
recruited an AS and non-radiographic axial spondyloarthritis (nr-axSpA) population.25 By
comparison, the NMA presented in this submission included only 10 trials; studies such
as Barkham et al. 2010; Calin et al. 2004 and Davis et al. 2003 were included in the MTA
NMA but not included in the NMA presented in this submission. The reason for exclusion
of these studies from our NMA is that it was unclear whether the populations included
were intolerant or had inadequate response to conventional treatments. These
differences are likely to be responsible for any differences seen in the NMA results.

o

The York Assessment Group had access to additional conditional response data for
etanercept and certolizumab, which was redacted in the report (Table 78) and addendum
(Appendix page 10).25, 27

o

Conditional baseline and changes from baseline in BASDAI and BASFI within the York
model base case are derived from their synthesis model. Comparison of Tables 77 and
78 in the York Assessment Group report suggest that this model provides poor
predictions for conditional baseline BASDAI scores.25 In contrast conditional baseline
scores within the submitted model are based on patient-level analyses of the
secukinumab trial data.
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B12. In TA383, recommendations were based on severe active ankylosing spondylitis.
However, the inclusion criteria for MEASURE 1 and MEASURE 2 were not limited only to
“severe” active ankylosing spondylitis. The scope for secukinumab is for adults with active
ankylosing spondylitis.
Were any of the values used in the company model, which came from TA38323 or the York
assessment report26 adjusted for the severity of the ankylosing spondylitis?
As discussed in response to Question A1, there is no agreed consensus on the terms used to
classify the severity of AS. The scope, the licensed indication for secukinumab and clinical
guidelines all refer to adults with active ankylosing spondylitis and as a result data were not
adjusted according to severity.

B13. The text above table 71 suggests that the difference in baseline BASDAI and BASFI
scores between responders and non-responders was based on response at week 12.
However, the text following table 72 suggest that response was derived from pooled data
from the MEASURE 1 and MEASURE 2 trials, which suggests that response at week 16 was
used.


Please specify the definition, including time point, of response used to differentiate
between responders and non-responders when estimating baseline BASDAI and BASFI
scores in table 72.

Within the model, response, defined as at least a 50% improvement (decrease) in total BASDAI
score, as compared to the baseline total BASDAI score, is always assessed at week 12, based
on NICE guidance and BSR guidelines.5, 28 Different network meta-analyses inform the
probability of patients on each treatment meeting this response criterion;
o

Network meta-analyses used for the base case and scenario 6a employ data for each
trial taken at the primary endpoint where this fell within the 12-16 week window (the only
exception being the infliximab ASSERT study where the primary endpoint was 24 weeks
and 12 week data was used as it was the only available data within the 12-16 week
window) i.e. 16 week secukinumab data, 14 week golimumab data and 12 week data for
etanercept, certolizumab, adalimumab and infliximab.

o

Network meta-analyses used for scenarios 6b and 6c, employed 12 week data for all
comparators. Post hoc analyses of MEASURE 1 and MEASURE 2 informed these
network meta-analyses.

However, regardless of the NMA data selected to model response probabilities, the model
applies response assessment at 12 weeks.



Please provide the number of patients (n) for each result in table 72.



Please provide response-based BASDAI and BASFI figures not differentiated by
treatment.

A revised version of Table 72 is provided below, including n numbers and conditional baseline
BASDAI and BASFI scores for all responders and non-responders, regardless of treatment arm.
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Table 62. Treatment-specific baseline BASDAI and BASFI conditional on BASDAI 50
response
Biologic naïve
Input

Biologics
n

CC

Biologic experienced
Pooled

Biologics

CC

Pooled

Score

n

Score

n

Score

n

Score

n

Score

n

Score

Baseline BASDAI
Responders

51

6.42

22

6.12

73

6.33

14

6.59

5

6.24

19

6.50

Nonresponders

85

6.39

112

6.73

197

6.58

47

6.48

57

6.61

104

6.55

Baseline BASFI
Responders

51

5.44

22

4.75

73

5.23

14

5.39

5

5.49

19

5.42

Nonresponders

85

6.07

112

6.22

197

6.15

47

6.04

57

5.85

104

5.93

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; CC, conventional care.

In the Excel model, the same baseline BASDAI and BASFI scores (given in table 72) are
used even though different secukinumab trial data (week 12 and week 12-16) were chosen
(sheet “Settings”, range “E60:F60”).


Please provide BASDAI 50 response specific baseline BASDAI and BASFI scores based
on different (week 12 or week 12-16) time point responses.

As discussed above, response was always defined at week 12 within the model. All conditional
response analyses have defined responders at 12 weeks, not 16 weeks. There is no difference in
baseline scores depending on choice of network meta-analysis scenario.

B14. Section 5.3.3.1 is difficult to follow. Please provide a step by step explanation showing
all formulae used to calculate mean change in BASDAI and BASFI from the various sources
(MEASURE 1 & 2 trials, network meta-analyses, York assessment report26, TA38323 and any
other sources).
Please see explanation at B6 regarding the Subgroup data sheet, specifically the “Estimation of
conditional change from baseline in BASDAI and BASFI
” onwards.

B15. By definition, the absolute BASDAI change from baseline at 3 months for the BASDAI
50 responders should be at least 50% of their baseline BASDAI. However, this does not
appear to be the case for some of the model inputs (e.g. etanercept, adalimumab and
conventional care; (tables 72 and 73).
Please explain this discrepancy for BASDAI 50 responders.
This question has led to the identification of an error in the way that NMA outputs were applied
within the Subgroup Data sheet of the model. An original set of NMA results required placebo
responses to be deducted from each comparator before entering the data into the model. In
subsequent NMA results, this calculation had already been applied. However, a
miscommunication resulted in placebo responses being once more deducted during data entry to
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the model. Hence, placebo responses were effectively being deducted twice from comparator
changes from baseline in the original version of the model. See response to B6 for updated
versions of Tables 72 & 73. Updated results, which are now further in favour of secukinumab,
are provided in Section E:.

B16. In the Excel model, differing baseline BASDAI and BASFI scores are used in subgroup
(biologic experienced and biologic naïve) and scenario (only MEASURE 2 trial data as a
data source for secukinumab) analyses.
Please justify why other baseline characteristics (age, weight and percentage males) are not
varied in these subgroup/scenario analyses.
Amending patient baseline characteristics based on choice of NMA scenario was not prioritised
as we did not anticipate these differences would have a material impact on results. A comparison
of baseline characteristics pooled across MEASURE 1 and MEASURE 2 versus from MEASURE
2 alone is provided in Table 63 below.
Table 63: Baseline patient characteristics, pooled data vs MEASURE 2 only
MEASURE 1 & 2 pooled (used in
base case and Scenario 6b)

MEASURE 2 only (used in
scenarios 6a and 6c)

% male

69.5%

69.9%

Mean age (years)

42.37

43.31

Mean weight (kg)

78.20

81.34

Weight SD (kg)

16.882

16.887
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Comparison of results the MEASURE 2 scenario analyses (6a and 6c), utilising the MEASURE 2 specific baseline characteristics vs pooled baseline
characteristics are provided in Table 64 and Table 65 below.
Table 64: Incremental costs, incremental QALYs and ICERs for Scenario 6a, with pooled baseline characteristics vs. MEASURE 2 baseline
characteristics
Pooled baseline characteristics
Incr. Costs

Incr. QALYs

ICER

MEASURE 2 baseline characteristics
Incr. Costs

Incr. QALYs

ICER

Adalimumab

-£17,762

0.095

SEC dominates

-£17,704

0.092

SEC dominates

Certolizumab pegol – with PAS

-£11,829

0.133

SEC dominates

-£11,779

0.129

SEC dominates

Etanercept

-£4,029

0.877

SEC dominates

-£3,978

0.870

SEC dominates

Etanercept biosimilar

-£2,948

0.877

SEC dominates

-£2,897

0.870

SEC dominates

Golimumab

-£19,009

-0.318

£59,771

-£18,925

-0.317

£59,737

Infliximab

-£30,252

0.072

SEC dominates

-£31,537

0.066

SEC dominates

Infliximab biosimilar

-£26,472

0.072

SEC dominates

-£27,628

0.066

SEC dominates

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.

Table 65: Incremental costs, incremental QALYs and ICERs for Scenario 6c, with pooled baseline characteristics vs. MEASURE 2 baseline
characteristics
Pooled baseline characteristics
Incr. Costs

Incr. QALYs

ICER

MEASURE 2 baseline characteristics
Incr. Costs

Incr. QALYs

ICER

Adalimumab

-£11,280

0.312

SEC dominates

-£11,207

0.307

SEC dominates

Certolizumab pegol – with PAS

-£4,768

0.367

SEC dominates

-£4,702

0.361

SEC dominates

Etanercept

£834

1.056

£790*

£903

1.046

£863*

Etanercept biosimilar

£1,796

1.056

£1,701*

£1,863

1.046

£1,781*

Golimumab

-£9,880

0.065

SEC dominates

-£9,788

0.063

SEC dominates

Infliximab

-£20,730

0.293

SEC dominates

-£21,823

0.286

SEC dominates

Infliximab biosimilar

-£17,450

0.293

SEC dominates

-£18,431

0.286

SEC dominates
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Pooled baseline characteristics
Incr. Costs

Incr. QALYs

ICER

MEASURE 2 baseline characteristics
Incr. Costs

Incr. QALYs

ICER

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab. Abbreviations: ICER, incremental cost-effectiveness ratio; QALY;
quality-adjusted life years.

74

B17. BASDAI and BASFI change from baseline of TNF-alpha inhibitors in tables 73 and 74
appear to be inconsistent with the results reported in the York assessment report for TA383
(for example table 69 on page 167 of the York report).26 Please explain these differences.
As discussed in response to Question B11, results would be expected to differ from those in the
York assessment report due to the fact that different studies were included in the respective
NMAs.

B18. Please provide details of the methods used to derive the values in table 73 of the
company submission (especially for etanercept, certolizumab pegol and infliximab).
Please see explanation at B6 regarding application the Subgroup data sheet, specifically the
“Estimation of conditional change from baseline in BASDAI and BASFI
” onwards.

B19. Please explain how the value of 0.15 for the annual BASFI progression rate for
secukinumab (section 5.3.3.2, second paragraph on page 193) was derived from Ramiro et
al. and MEASURE 1 week 104 rates.29
Haroon et al. report that the relative rate of mSASSS change with TNFα inhibitors is 0.42 i.e. the
ratio of mSASSS change with TNFα inhibitors to mSASSS change with conventional care is
0.42.30
Over two years of treatment with secukinumab, mean mSASSS change of 0.3 units was
observed (see Section 4.7.2.4 of submission). Assuming linear progression, which is supported
by Ramiro et al., who found that “At the group level, a linear time course model fitted the data
best”, the estimated annual rate of mSASSS change with secukinumab is 0.3 / 2 = 0.15 units.31
Ramiro et al. provide an estimate for the background annual rate of mSASSS change, across the
total cohort studied, of 0.98 mSASSS units.31
The relative rate of mSASSS change with secukinumab was therefore calculated as 0.15 / 0.98 =
0.15.
It should be noted that the York Assessment Group selected a higher background mSASSS
progression rate, from a sub-group of patients within the Ramiro et al. study;31 those with a
baseline mSASSS≥10, who had an annual rate of mSASSS change of 1.44 units. Had this higher
background rate been assumed, the relative rate of mSASSS change with secukinumab would
have been even lower (0.15 / 1.44 = 0.10), and cost-effectiveness results more strongly in favour
of secukinumab.

Adverse events
B20. Please justify why switching to a second TNF-alpha inhibitor was not allowed following
an adverse event.
Within the model exploratory analysis in which biologic sequencing was incorporated, patients
experiencing a serious adverse event on their first biologic were modelled to discontinue this
biologic in line with BSR guidelines that biologic therapy should be withdrawn upon evidence of
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severe adverse events or evidence of inefficacy.5 However, patients experiencing an adverse
event were permitted to switch to a second biologic therapy. Page 181 explains that second line
TNFα inhibitors were only included in the exploratory sequencing analyses; “In the base case
analysis of the biologic naïve population, transition to conventional care occurred on biologic
discontinuation as it was assumed that patients could not receive a second-line biologic therapy”.
In the exploratory sequencing analyses all discontinuations switched to the “basket” therapy.
Page 188 mentions that the included discontinuations could be for any reason: “Within the
model, this [withdrawal of TNFα inhibitors upon development of severe adverse events or
evidence of inefficacy] is captured by discontinuation of biologic therapy, which could be for any
reason including adverse events or loss of efficacy”. We acknowledge that this was not may not
have been made sufficiently explicit in the write-up of the economic model, but clarify here that
patient movement to a second-line biologic was permitted following discontinuation of a first
biologic due to an adverse event.

Utilities
B21. Priority request: Please provide the details of the methods used to generate the utility
regression equation (section 5.4.5.4, page 198) used for mapping to EQ-5D.


Please provide details of the regression models considered, the explanatory variables
assessed, and the variable selection method used to obtain the final model.

A linear mixed model was used to fit EQ-5D utility score as a response variable with BASDAI,
BASFI, age and sex as predictors. The choice of predictive variables was aligned to the
MacLeod 2007 and Wailoo 2015 utility analyses in ankylosing spondylitis.32, 33 The effect of
correlation within the data was explored using subject as a random effect to account for the
within-subject correlation between assessments.



Please provide all related regression outputs, e.g. coefficients, test scores and goodness
of fit.

The requested data is provided in Table 66 and
Table 67 below.
Table 66: EQ-5D Utility Model Outputs: MEASURE 1 & MEASURE 2, Full Analysis Set
Estimate (SE)

95% CI

p value

Intercept

0.9610 (0.02503)

0.9118, 1.0101

<.0001

BASDAI score

-0.0442 (0.00312)

-0.0503, -0.0380

<.0001

BASFI score

-0.0330 (0.00316)

-0.0391, -0.0268

<.0001

-0.0111 (0.01335)

-0.0374, 0.0151

0.4049

-0.0015, 0.0005

0.2939

Sex

Male
Female

Age (years)

reference
-0.0005 (0.00049)

Table 67: EQ-5D Utility Model Fit Statistics: MEASURE 1 & MEASURE 2, Full Analysis Set
Objective / Log likelihood

-2098.6

AIC

-2094.6
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Please provide a Q-Q plot for all 3 utility regression methods (MEASURE 1-2 model,
Wailoo et al. 2015 method and McLeod et al. 2007 method) to compare the 3 utility
mapping models.34, 35

The Q-Q plot for the utility model generated from the MEASURE 1 and MEASURE 2 trial data is
provided in Figure 2.
Figure 2: Q-Q plot for the utility model generated from MEASURE 1 and MEASURE 2 trial
data

Wailoo et al. 2015 and McLeod et al. 2007 are published algorithms.32, 33 Since the patient level
data from which these algorithms were generated is not available, it is not possible to provide QQ plots for them. However, the Wailoo et al. paper include some similar information regarding
observed versus predicted EQ-5D utility scores, which is provide in Table 68 below.33
Table 68: Observed versus predicted EQ-5D utility scores for the Wailoo et al. linear
algorithm.
Percentiles

Observed

Linear Model

1%

-0.184

-0.160

5%

-0.016

0.054

10%

-0.003

0.170

25%

0.516

0.363

50%

0.689

0.570

75%

0.796

0.765

90%

0.883

0.935

95%

1.000

1.033

99%

1.000

1.213
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Costs
B22. Please update the cost regression (section 5.5.5, page 157) used for active disease
health state according to 2016 NHS prices.
Please check the study on which this regression method is based and whether the
assumptions of the regression model are still relevant for the UK clinical setting.36
The value of £1,284.19 applied in the cost regression was taken directly from the York
assessment report, for consistency with TA383. The cost year for this value is not determinable
from the assessment report, with this value being referenced to the Abbvie submission.
We would highlight that the results of the deterministic sensitivity analysis (Figure 43 in our
original submission), in which the intercept value of the cost regression equation (£1,284.19) was
varied, did not find this model parameter to be a key cost driver. Further detail on the results of
one-way sensitivity analyses of both the regression intercept and BASFI co-efficient are provided
in Table 69 below. In these analyses the cost equation intercept was varied between a lower
bound of £929.35 and an upper bound of £1774.50, whilst the BASFI co-efficient was varied
between a lower bound of 0.139 and an upper bound of 0.287. Therefore, a small update to this
figure based on inflation would not be anticipated to influence the overall conclusions of the costeffectiveness analyses.
Table 69: OWSA of both cost regression parameters
Total cost with
upper bound

Total cost with
upper bound

Total QALYs

ICER vs
baseline with
upper bound

ICER vs
baseline with
lower bound

SEC
dominates

SEC
dominates

SEC
dominates

SEC
dominates

Cost equation intercept
Secukinumab
Adalimumab
Certolizumab
pegol – with
PAS

£148,501

£87,680

9.805

£165,141

£102,011

9.446

£159,371

£95,675

9.447

£154,287

£86,997

8.759

SEC
dominates

£653*

Etanercept
biosimilar

£153,272

£85,982

8.759

SEC
dominates

£1,623*

Golimumab

£165,437

£104,215

9.830

£684,332

£668,098

£176,149

£112,873

9.590

SEC
dominates

SEC
dominates

£172,574

£109,299

9.590

SEC
dominates

SEC
dominates

Etanercept

Infliximab
Infliximab
biosimilar

BASFI co-efficient
Secukinumab
Adalimumab
Certolizumab
pegol – with

£170,627

£78,601

9.805

£189,179

£92,017

9.446

SEC
dominates

SEC
dominates

£184,278

£85,352

9.447

SEC
dominates

SEC
dominates

78

PAS
£182,268

£75,232

8.759

SEC
dominates

£3,220*

Etanercept
biosimilar

£181,253

£74,217

8.759

SEC
dominates

£4,190*

Golimumab

£188,289

£94,870

9.830

£713,655

£657,355

£201,222

£102,566

9.590

SEC
dominates

SEC
dominates

£197,648

£98,991

9.590

SEC
dominates

SEC
dominates

Etanercept

Infliximab
Infliximab
biosimilar

*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab.

B23. The drug acquisition costs are the same as those in the York assessment report for
TA383, from 2014.26 Please verify that these drug prices have not changed since 2014.
All drug acquisition costs have been verified against the BNF 2016 [online] and no changes to
the drug prices for certolizumab pegol, etanercept, adalimumab, infliximab or golimumab have
been made since 2014.37 Since our submission was sent to NICE on February 5th 2016, a list
price for biosimilar etanercept has become available – Benepali is priced at 1 x 1 ml = £164.00; 4
x 1ml = £656.00. Therefore we have now updated the acquisition costs to include this information
(Table 70). As mentioned at B5, cost-effectiveness analyses are now provided versus biosimilar
etanercept (see Section E:). Secukinumab dominates biosimilar etanercept in the base case and
all scenarios except one; in which biosimilar etanercept falls in the south-west quadrant, with only
a £1,701 saving per QALY lost.
Table 70: Unit costs associated with drug acquisition – etanercept biosimilar added
Secukinumab
150 mg

Certolizum
ab pegol
200 mg

Etanerce
pt
50 mg
QW

Adalimuma
b
40 mg

Inflixima
b
40 mg

Golimum
ab
50 mg

Referenc
e

£357.50 per
200 mg prefilled syringe

Originator
Etanercep
t:

£352.14 per
40 mg prefilled syringe

£762.97
per prefilled
syringe

BNF 2016
and MIMS

The NICE
MTA in AS
also
indicates
that there is
an agreed
PAS with the
department
of health for
certolizumab
pegol, such
that the first
12 weeks of
treatment
are provided
free. This
PAS is taken

£178.75
per 50 mg
pre-filled
syringe

Originat
or
inflixima
b:
Remicad
®
e :
£419.62
per 100
mg vial

Acquisition costs
List price:
£1,218.78 per
pack of two
150 mg prefilled syringes/
®
SensoReady
pens
PAS price:
xxxxxxx per
pack of two
150 mg prefilled syringes/
®
SensoReady
pens

Biosimilar
Etanercep
t:
Benepali:
£164.00
per
50mg/ml
solution for
injection
in pre-filled
syringe or

Average
cost per
dose
calculate
d as
£1,850.5
9 – see
“Inflixima
b cost
calculatio
ns”

Although
the 100 mg
pre-filled
syringe of
golimumab
has a
higher list
price than
that of
golimumab
50 mg, a
PAS has
been
agreed
with the
department
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into account
in the costeffectivenes
s analysis.

pre-filled
pen, 1 x
1ml=£164.
00

Biosimil
ar
inflixima
b:
Remsima
: £377.66
per 100
mg vial
Inflectra:
£377.66
per 100
mg vial

of health
that
provides
the 100 mg
dose of
golimumab
at the
same price
as the 50
mg dose.

Average
cost per
dose
calculate
d as
£1,665.5
4 – see
“Inflixima
b cost
calculatio
ns”
Abbreviations: AS, ankylosing spondylitis; BNF, British National Formulary; PAS, patient access scheme;
MIMS, Monthly Index of Medical Specialties; MTA, multiple technology appraisal; NICE, National Institute for
Health and Care Excellence; QW, once a week.

B24. Please explain the calculation methods for the number of doses for all interventions
(especially for certolizumab pegol) (Excel Model Sheet ”Resource Use Inputs”, Range
G15:I20).
See Table 68 of the submission for details of the posology secukinumab and biologic
comparators.
Secukinumab and golimumab are dosed monthly so the number of doses reflects the number of
months per 3 month period (with an increased number of secukinumab doses in the first 3
months reflecting the loading doses).
For certolizumab pegol and adalimumab adjustments were applied to account for fortnightly
dosing, given that model cycles reflect periods of 3 calendar months.
The calculation of the number of fortnights per 3 month model cycle is:
o
o
o

Number of weeks per year = 365.25 / 7 = 52.18
Number of fortnights per year = 52.18 / 2 = 26.09
Number of fortnights per 3 month model cycle = 26.09 / 4 = 6.52

For certolizumab pegol, the double doses required at loading were accounted for by multiplying
the number of fortnights in the first 3 months by 150%. This does over-estimate the certolizumab
doses during the first 3 months since loading is only required for the first 3 doses. However,
these dose assumptions do not account for the patient access scheme in place for certolizumab
pegol. In the revised analyses (see Section E:) the number of doses for certolizumab pegol in the
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first 3 months has been reduced to zero, to reflect that the NHS does not incur drug acquisition
costs for these doses. Simultaneously, the oversight of not applying the adjustment to the
subsequent 3 month periods for certolizumab pegol has been corrected. These changes do not
impact the overall conclusions of the cost-effectiveness analysis, as secukinumab continues to
dominate certolizumab pegol,
The same adjustment was applied for etanercept and infliximab in subsequent 3 month periods,
based on 4-weekly dosing and 8-weekly dosing, respectively. Whilst the adjustment could also
be applied to the first 6 month periods for etanercept and infliximab (and would favour
secukinumab), the impact on results will be negligible since these small adjustments only relate
to a small proportion of the total model time horizon.

B25. According to the NHS choices website, surgery is part of the treatment pathway. The
model does not include costs related to surgeries. Please justify the assumption of excluding
surgery costs.
Surgery costs were not explicitly included in the model based on the fact that the York
assessment report for TA383 did not include the cost of surgery.25 In addition, the diseaserelated costs derived from the Boonen et al. study reflect hospital admissions and therefore
include surgery costs.38

Validation
B26. Please provide a table similar to table 110 for the comparison of total QALYs in the
company model for secukinumab and the York model for TA383. Please provide a
comparison for disaggregated costs in table 110.
A comparison with QALYs reported for TA383 is provided in Table 71.
Table 71: Comparison of total QALYs by intervention in submission model and York
model in AS
Total QALYs – model
presented in this submission

Total QALYs – York model in AS
(base case)

Conventional care

8.537

7.245

Etanercept

8.759

8.163

Certolizumab pegol –
with PAS

9.447

8.163

Adalimumab

9.446

8.163

Golimumab

9.830

8.163

Infliximab

9.590

8.163

No comparison with disaggregated costs is possible, since these are not reported in the
assessment report for TA383.
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B27. Please provide a figure that compares the average BASDAI and BASFI scores at
different time points from the model with average BASDAI and BASFI scores at different
time points from relevant clinical trials.
Please find below figures comparing the average BASDAI and BASFI scores over time from
relevant clinical trials versus the cost-effectiveness model. The general trend is that the model is
predicting lower BASDAI and BASFI scores than have been observed in clinical trials, due to the
model assumption that non-responders discontinue biologic treatment, whilst within clinical trials
both responders and non-responders continue treatment.
ATLAS

References: van der Heijde 2006,7 van der Heijde 2009,39 van der Heijde 201540
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HU

Reference: Hu 201241
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HUANG

Reference: Huang 201442
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Rapid—ax-SpA

References: Landewe 2013,43 Landewe 2013 Supplementary information,44 Sieper 201545
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GIARDINA

Reference: Giardina et al 201046
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SPINE

References: Dougados 201147, Dougados 201248
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ASSERT

References: van der Heijde 2005,49 Braun 200850

88

GO-RAISE

Reference: Inman 200813

MEASURE1 and MEASURE 2
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B28. In the excel model, it seems that the model estimates are not the same for total QALYs
and LYs, even though a utility of 1 is used for each alive state (and no disutilities for adverse
events were considered). Please confirm if this is a programming error. If this is the case,
please provide a corrected version.
Due to the application of half-cycle correction, some patients are counted in the initial treatment
health state in the second cycle of the model. This was not taken into account in the calculation
of QALYs but has now been corrected.

B29. In the excel model it appears that the discount rate for costs was used when
discounting both costs and health outcomes. Please confirm if this is a programming error
and if so, provide a corrected version.
This has been corrected in the revised version of the model.
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B30. In the excel model it seems that variations in non-responder BASFI baseline value, and
in non-responder change in BASDAI and BASFI, have no effect at all on costs and QALYs.
Please confirm if this is meant to be the case and provide an explanation.
Baseline BASDAI for non-responders does have a slight impact on QALYs. This is because
patients who discontinue biologic therapy are assumed to immediately revert to baseline
BASDAI, in line with the York Assessment Group assumptions.
Baseline BASFI for non-responders has a small impact on QALYs when the BASFI rebound
assumption is Natural History, but not with the base case setting of rebound to Initial Gain i.e.
baseline.
With base case settings the model does not include non-responder baseline BASFI or change in
BASDAI / BASFI for non-responders within the calculations. This is a minor limitation of the latest
model version. However, since these parameters would only affect the first cycle for nonresponders, the impact on QALYs of implementing a correction would be extremely small.

B31. In the excel model, there is a big difference between the averages from probabilistic
sensitivity analyses (PSA) and base case deterministic results, especially in QALYs. Please
explain the underlying reasons for this.
BASDAI and BASFI changes from baseline are calculated based on the coefficient of the
respective treatment added to the coefficient for conventional care. This is done on the Subgroup
data sheet and then feeds into the SA inputs sheet. The probabilistic changes from baseline in
BASDAI and BASFI were calculated on the SA inputs sheet using treatment specific changes
from baseline, and then adding conventional care changes from baseline. This resulted in
BASDAI and BASFI changes from baseline for conventional care being double counted in the
probabilistic values, and hence sampled values that were on average much higher than the
mean change for the respective treatment.
To prevent this from happening, the probabilistic values are now calculated on the subgroup data
sheet. They use coefficients and SEs only, and not calculated change values. Probabilistic
values are now calculated using the same method as is used for calculating the lower and upper
bounds.

B32. In the excel model, some of the model input parameters were not included in the PSA
(e.g. relative risk of BASDAI 50 response for biologic experienced patients). Please justify
the inclusion criteria that were applied to the input parameters for PSA.
Three parameters relating to analysis of secukinumab versus conventional care in the biologic
experienced population, based on the results of the MEASURE 1 and MEASURE 2 studies, were
omitted from the PSA in error; relative risk of BASDAI 50 response, relative risk of BASDAI
change from baseline and relative risk of BASFI change from baseline. This has been corrected
in the revised version of the model. See Section E: for updated PSA results.

B33. Please provide the BASDAI and BASFI changes from baseline used in Scenario 3
described in section 5.8.3 (page 232).
Scenario 3 was executed in a simplistic manner, by setting the ratio data in rows 45 and 85 of the
Subgroup data sheet to 1. As previously run, the scenario did not consider the implication of
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assuming no difference between change scores for responders and non-responders, on baseline
scores. The scenario has now been re-run, using overall pooled baseline scores (in F40:F45 of
the Clinical Inputs sheet) calculated as weighted averages of MEASURE 1 and MEASURE 2
baseline scores, which can be found in Table 15 of the submission , with pooled data provided in
Table 72. A comparison of revised results with and without this adjustment to baseline scores is
provided in Table 73.
Table 72: Baseline BASDAI and BASFI scores pooled across MEASURE 1 & MEASURE 2
Secukinumab
150mg

Placebo

BASDAI

5.85

5.92

BASFI

6.47

6.61

Table 73: Incremental costs, incremental QALYs and ICERs for each comparator versus
secukinumab in the biologic naïve population – Scenario 3 with and without nonconditional baseline BASDAI and BASFI scores
Scenario 3 – with conditional
baseline scores
Inc. costs
Adalimumab
Certolizumab
pegol – with
PAS
Etanercept
Etanercept
biosimilar
Golimumab
Infliximab
Infliximab
biosimilar

Inc.
QALYs

ICER

Scenario 3 – without conditional
baseline scores
Inc. costs

Inc.
QALYs

ICER

£14,979

-0.290

SEC
dominates

£15,273

-0.291

SEC
dominates

£8,847

-0.311

SEC
dominates

£9,216

-0.313

SEC
dominates

£467

-0.726

SEC
dominates

£1,227

-0.730

SEC
dominates

-£547

-0.726

£754

£212

-0.730

SEC
dominates

£17,426

-0.063

SEC
dominates

£17,549

-0.063

SEC
dominates

£25,904

-0.132

SEC
dominates

£26,218

-0.134

SEC
dominates

£22,330

-0.132

SEC
dominates

£22,643

-0.134

SEC
dominates
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Section C: Textual clarifications and additional points
C1. Table 6: The inclusion criteria list patients with intolerance or inadequate response.
However, the exclusion criteria list “treatment-naïve patients”. Please explain this
discrepancy.
We do not consider there to be a discrepancy here. To clarify, studies that considered patients
who had received conventional treatments, regardless of response (i.e. including those who were
intolerant or had inadequate response to those prior conventional treatments) were included. In
contrast, studies of patients who were treatment-naïve (ie. had not received any prior therapy)
were excluded. No distinction between intolerance and inadequate response as the reason for
failure of prior therapy was made in applying the eligibility criteria.

C2. Details of how many patients remain in MEASURE 2 at different time points were
provided. However, outcomes reported in tables and appendices do not always reflect these
numbers. For example, table 139 reports on 68 patients at 16 weeks in the secukinumab
arm yet there were only 66 patients in study at this point. Please add reasons for any
differences in the patient numbers to each table.
At the end of week 16 there were 66 patients who remained in the study on the secukinumab 150
mg arm of MEASURE 2, these patients were assessed for all of the study endpoints. In addition
to these 66 patients there were 5 patients who withdrew from the study due to adverse events, of
these 5 patients data were available for 2 of these patients for some of the secondary and
exploratory endpoints. As the data were available for some of the endpoints it was included for
completeness.
To confirm the actual patient numbers at week 16 for secukinumab 150 mg for these endpoints:


hsCRP change from baseline - Full analysis set: 68 patients



Patient's global assessment of disease activity (VAS) change from baseline - Full
analysis set: 67 patients



ASDAS-CRP change from - Full analysis set: 67 patients

C3. Cross-references are missing on page 58 and 213 (the text says “please see section 0”).
Please confirm the correct section numbers that should be referenced here.
The cross-references on page 58 and page 213 should read Section 4.7.1 and Section 5.3.7,
respectively.
Additional textual clarifications
On page 193 there is a statement “However, this may be a conservative assumption as
secukinumab has demonstrated efficacy upon radiographic outcomes (Section 4.8.3) that may
be better than that of TNFα inhibitors”. The cross-reference here is incorrect – it should refer to
Section 4.7.2.4.
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Table 190 (Appendix J): The title is misleading as it indicates that response is relative to placebo,
however this is not the case for the week 24 and week 52 results since no placebo data at these
time points is available. The week 12 and week 16 results are the risk differences relative to
placebo. The week 24 and week 52 results are absolute probabilities of response.
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Section D: Revised NMA Results
Since our original submission was made, Novartis has identified two genuine errors in the
analyses run as part of the NMA:
o
o

The ATLAS study should have been included in the networks relating to the BASFI
outcome but was omitted in error from the analyses performed.
The Huang et al. study should have been included in all networks for the biologic naïve
population but was omitted in error from the analyses performed.

Therefore, Novartis has revised the analyses to correct for these errors. The updated network
diagrams and results of the base case and sensitivity analysis NMAs are provided below.

Revised network diagrams
Figure 3: Network Diagram of Evidence for BASFI Change from Baseline – whole
population [correction of Figure 59 in submission appendices]
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Figure 4: Network Diagram of Evidence for ASAS20 Response – biologic
naïve population [correction of Figure 52 in submission appendices]

Figure 5: Network Diagram of Evidence for ASAS40 – biologic naïve population
[correction of Figure 54 in submission appendices]
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Figure 6: Network Diagram of Evidence for BASDAI 50 – biologic naïve population
[correction of Figure 56 in submission appendices]

Figure 7: Network Diagram of Evidence for BASDAI Change from Baseline – biologic naïve
population [correction of Figure 58 in submission appendices]
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Figure 8: Network Diagram of Evidence for BASFI Change from Baseline – biologic naïve
population [correction of Figure 60 in submission appendices]
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Revised results – base case analysis
Results tables and figures for the base case analysis from the original submission are replicated below, with results updated taking into account the
corrections required to the NMA. Where results have not changed, this is indicated in the following tables.
Revised summary of statistical significance of relative treatment comparisons
Table 74: Overall summary of significance or non-significance of relative comparisons of secukinumab 150 mg versus comparators – whole
population [correction of Table 51 in submission main body]
Outcome

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL50

GOL100

INF5

ASAS20

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

ASAS40

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI 50

SEC SEC 150 mg
significantly
150 superior

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI
SEC SEC 150 mg
significantly
change from
150 superior
baseline

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

INF5
significantly
superior

BASFI
SEC SEC 150 mg
significantly
change from
150 superior
baseline

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

No significant
difference

-

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; SEC150,
secukinumab 150 mg.
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Table 75: Overall summary of significance or non-significance of relative comparisons of secukinumab 150 mg versus comparators –
biologic naive population [correction of Table 52 in submission main body]
Outcome

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL50

GOL100

INF5

ASAS20

SEC SEC 150 mg
significantly
150 superior

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

ASAS40

SEC SEC 150 mg
significantly
150 superior

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASDAI 50

SEC SEC 150 mg
significantly
150 superior

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

BASDAI
SEC SEC 150 mg
change from
significantly
150
superior
baseline

No significant
difference

-

-

No significant
difference

No significant
difference

No significant
difference

INF5
significantly
superior

-

-

No significant
difference

No significant
difference

No significant
difference

No significant
difference

BASFI
SEC SEC 150 mg
significantly
change from
150 superior
baseline

-

-

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; SEC150,
secukinumab 150 mg.
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Revised results of comparisons of relative treatment effects
Table 76: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints [correction of Table 52 in submission main
body]
Population

Binomial
endpoint

ASAS20
Whole
ASAS40
population
BASDAI 50
ASAS20

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL 50

INF5

No changes to any of these results versus the original submission Table 52
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

Biologic
xxxx
xxxx
ASAS40
naïve
xxxxxxxxxxxxx xxxxxxxxxxxxx
population
xxxx
xxxx
BASDAI 50
xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

x

xxxx
xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxx

x

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA 40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BN,
biological naïve; CZP 200, certolizumab pegol 200 mg; CZP 400, certolizumab pegol 400 mg; ETN 50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo;
QW, once weekly; Q2W, once every 2 weeks; Q4W, once every 4 weeks; SEC 150, secukinumab 150 mg.
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Table 77: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints [correction of Table 54
in submission main body]
Population

Whole
population

Biologic
naïve
population

Continuous
endpoint

PBO

BASDAI
change from
baseline

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

No changes to any of these results versus the original submission Table 54

BASFI
change from
baseline

xxxxx
xxxxxxxxxxx
xxxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

BASDAI
change from
baseline

xxxxx
xxxxxxxxxxx
xxxx

xxxxx
xxxxxxxxxxx
xxx

x

x

xxxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xx

BASFI
change from
baseline

xxxxx
xxxxxxxxxxx
xxxx

xxxxx
xxxxxxxxxxx
xxx

x

x

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxx
xxx

Green cells represent statistically meaningful result; - =not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BN, biological
naïve; CZP200, certolizumab pegol 200 mg; CZP400, certolizumab pegol 400 mg; ETN50, etanercept 50 mg; GOL, golimumab; INF, infliximab; PBO, placebo; QW, once
weekly; Q2W, once every 2 weeks; Q4W, once every 4 weeks; SEC 150, secukinumab 150 mg.
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Revised predicted absolute responses for each treatment
Whole population:
o
o

ASAS20, ASAS40, BASDAI 50 and BASDAI change from baseline – no change versus
figures 21, 23, 25 and 27, respectively, in the original submission
BASFI change from baseline – see Figure 9 for corrected results

Figure 9: Modelled mean change from baseline BASFI response according to the fixedeffects NMA at 12 to 16 weeks in the mixed population with MEASURE-1 included
[correction of Figure 29 in submission main body]

Biologic naïve population:
o

All absolute results in the biologic naïve population have altered. Corrected versions of
figures 22, 24, 26, 28 and 30 from the original submission are provided below.
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Figure 10: Absolute ASAS20 response – biologic naïve population [correction of Figure 22
in submission main body]

Figure 11: Absolute ASAS40 response – biologic naïve population [correction of Figure 24
in submission main body]
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Figure 12: Absolute BASDAI 50 response – biologic naïve population [correction of Figure
26 in submission main body]

Figure 13: Absolute BASDAI change from baseline – biologic naïve population [correction
of Figure 28 in submission main body]
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Figure 14: Absolute BASFI change from baseline – biologic naïve population [correction
of Figure 30 in submission main body]

Revised results – sensitivity analysis
Results tables for the sensitivity analyses from the original submission are replicated below, with
results updated taking into account the corrections required to the NMA. Where results have not
changed, this is indicated in the following tables.
Revised results of comparisons of relative treatment effects
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Table 78: Relative risks for secukinumab 150 mg versus comparators on binomial endpoints – sensitivity analyses [correction of Table 55
in submission main body]
Population

Binomial
endpoint
ASAS20

Whole
ASAS40
population

BASDAI 50

ASAS20

Biologic
naïve
ASAS40
population

BASDAI 50

Sensitivity
analysis

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

1

No changes to any of these results versus the original submission Table 55

2

No changes to any of these results versus the original submission Table 55

3

No changes to any of these results versus the original submission Table 55

1

No changes to any of these results versus the original submission Table 55

2

No changes to any of these results versus the original submission Table 55

3

No changes to any of these results versus the original submission Table 55

1

No changes to any of these results versus the original submission Table 55

2

No changes to any of these results versus the original submission Table 55

3

No changes to any of these results versus the original submission Table 55

GOL50

INF5

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

2

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

3

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxx
xxxxxxxxxxxxx xxxxxxxxxxxxx

2

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

3

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

1

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

2

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

3

xxxx
xxxxxxxxxxxxx

xxxx
xxxxxxxxxxxxx

x

x

xxxx
xxxxxxxxxxxxx

x

x

x

xxxx
xxxxxxxxxxxxx

Green cells represent a statistically significantly meaningful result. -=not analysed (i.e. could not be included in network)
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Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.

Table 79: Change from baseline differences for secukinumab 150 mg versus comparators on continuous endpoints – sensitivity analyses
[correction of Table 56 in submission main body]
Population

Continuous
endpoint
BASDAI
change from
baseline

Whole
population

BASFI
change from
baseline

BASDAI
change from
baseline
Biologic
naïve
population
BASFI
change from
baseline

Sensitivity
analysis

PBO

ADA40

CZP200

CZP400

ETN50QW

GOL100

GOL50

1

No changes to any of these results versus the original submission Table 56

2

No changes to any of these results versus the original submission Table 56

INF5

No changes to any of these results versus the original submission Table 56

3
1

xxxxx
xxxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

2

xxxxx
xxxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

3

xxxxx
xxxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

1

xxxxx
xxxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
x

2

xxxxx
xxxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxxx
xx

x

x

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
x

3

xxxxx
xxxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
x

1

xxxxx
xxxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

2

xxxxx
xxxxxxxxxxxx
xxx

xxxx
xxxxxxxxxxxx
xx

x

x

xxxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx
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3

xxxxx
xxxxxxxxxxxx
xxx

xxxxx
xxxxxxxxxxxx
xx

x

xxxxx
xxxxxxxxxxxx
xx

x

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

xxxx
xxxxxxxxxxxx
xx

Green cells represent a statistically significantly meaningful result; -=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.

Revised predicted absolute responses for each treatment
Table 80: Absolute results for binomial endpoints – sensitivity analyses [correction of Table 57 in submission main body]
Population

Binomial
endpoint

Sensitivity
analysis

Whole
population

ASAS20

1

No changes to any of these results versus the original submission Table 57

2

No changes to any of these results versus the original submission Table 57

3

No changes to any of these results versus the original submission Table 57

1

No changes to any of these results versus the original submission Table 57

2

No changes to any of these results versus the original submission Table 57

3

No changes to any of these results versus the original submission Table 57

1

No changes to any of these results versus the original submission Table 57

2

No changes to any of these results versus the original submission Table 57

3

No changes to any of these results versus the original submission Table 57

ASAS40

BASDAI
50

Biologic
naïve
population

ASAS20

ASAS40

SEC150

ADA40

CZP200

CZP400

ETN50
QW

GOL50

GOL100

INF5

PBO

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

x

x

xxxxx

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

x

x

xxxxx

xxxxx
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BASDAI
50

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

x

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

x

x

x

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

x

x

x

xxxxx

-=not analysed (i.e. could not be included in network)
Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.

Table 81: Absolute results for continuous outcomes – sensitivity analyses [correction of Table 58 in submission main body]
Population

Binomial
endpoint

Sensitivity
analysis

Whole
population

BASDAI
change
from
baseline

1

No changes to any of these results versus the original submission Table 58

2

No changes to any of these results versus the original submission Table 58

3

No changes to any of these results versus the original submission Table 58

BASFI
change
from
baseline

1

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

BASDAI
change
from
baseline

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

BASFI
change
from
baseline

1

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

2

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

3

xxxxx

xxxxx

x

x

xxxxx

xxxxx

xxxxx

xxxxx

xxxxx

Biologic
naïve
population

SEC150

ADA40

CZP200

CZP400

ETN50
QW

GOL50

GOL100

INF5

PBO

-=not analysed (i.e. could not be included in network)
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Abbreviations: ADA40, adalimumab 40 mg; ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; CZP200, certolizumab pegol 200 mg Weeks 0, 2 and 4 then every 2 weeks; CZP400, certolizumab pegol 400 mg Weeks
0, 2 and 4 then every 4 weeks; ETN50QW, etanercept 50 mg once weekly; GOL50, golimumab 50 mg; GOL100, golimumab 100 mg; INF5, infliximab 5 mg/kg; PBO, placebo;
SD, standard deviation; SEC150, secukinumab 150 mg.
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Section E: Revised Cost-effectiveness Results
Base-case incremental cost effectiveness analysis results
The summary results of the base case analysis are presented in Table 82 for the biologic naïve population and Table 83 for the biologic experienced
population.
Table 82. Revised Summary base case results – biologic naïve population
Incremental costs
(£) versus baseline

Incremental
QALYs versus
baseline

ICER versus
baseline

Fully incremental
ICER (£/QALY)

Treatment

Total costs (£)

Total QALYs

Secukinumab

£113,216

9.805

Etanercept

£114,234

8.759

£1,018

-1.046

Dominated

Dominated

Etanercept biosimilar

£115,249

8.759

£2,033

-1.046

Dominated

Dominated

Certolizumab pegol – with
PAS

£122,418

9.447

£9,202

-0.359

Dominated

Dominated

Adalimumab

£128,516

9.446

£15,300

-0.359

Dominated

Dominated

Golimumab

£129,919

9.830

£16,703

0.025

£674,914

£674,914

Infliximab biosimilar

£135,865

9.590

£22,649

-0.216

Dominated

Dominated

Infliximab

£139,439

9.590

£26,223

-0.216

Dominated

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.

Table 83. Revised Summary base case results – biologic experienced population population
Treatment

Total costs (£)

Total QALYs

Conventional care

£107,417

8.161

Secukinumab

£109,164

8.939

Incremental costs (£)

Incremental QALYs

ICER (£/QALY)

£1,747

0.778

£2,245

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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Exploratory cost-effectiveness analyses in biologic naïve and biologic experienced populations
The summary results for the exploratory analysis of the biologic naïve population, including sequencing, are provided in Table 84 below.
Table 84. Summary results – exploratory sequencing analyses on biologic naïve population
Total QALYs

Incremental costs (£)
versus baseline

Incremental QALYs
versus baseline

Fully incremental
ICER (£/QALY)

Treatment pathway

Total costs (£)

Secukinumab -> Mixed Tx

£121,209

9.987

Etanercept -> Mixed Tx

£124,499

9.047

-£3,684

0.940

Dominated

Etanercept biosimilar-> Mixed Tx

£125,886

9.047

-£4,677

0.940

Dominated

Certolizumab pegol -> Mixed Tx

£131,066

9.655

-£9,857

0.332

Dominated

Adalimumab -> Mixed Tx

£136,401

9.648

-£15,192

0.339

Dominated

Golimumab -> Mixed Tx

£137,515

10.017

-£16,305

-0.030

£545,767*

Infliximab biosimilar -> Mixed Tx

£142,884

9.791

-£22,069

0.196

Dominated

Infliximab -> Mixed Tx

£146,628

9.791

-£25,419

0.196

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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The summary results for the exploratory analysis of the biologic experienced population, comparing secukinumab to the other biologic therapies, are
provided in Table 85.
Table 85. Summary results – exploratory comparison with TNFα inhibitors in biologic experienced population
Treatment

Total costs (£)

Total
QALYs

Incremental costs
(£) versus baseline

Incremental QALYs
versus baseline

Fully incremental ICER
(£/QALY)

Conventional care

£107,379

8.166

Etanercept

£110,928

8.463

£3,549

0.297

Extendedly Dominated

Etanercept biosimilar

£111,571

8.463

£4,192

0.297

Extendedly Dominated

Secukinumab

£112,125

8.791

£4,746

0.625

£7,597

Certolizumab pegol – with PAS

£115,344

8.678

£7,965

0.512

Dominated

Adalimumab

£119,876

8.680

£12,497

0.514

Dominated

Golimumab

£121,114

8.796

£13,736

0.630

£1,614,375

Infliximab biosimilar

£125,438

8.778

£18,059

0.612

Dominated

Infliximab

£127,650

8.778

£20,271

0.612

Dominated

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.
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Probabilistic sensitivity analysis
Probabilistic mean costs, QALYs and resultant ICERs for the analysis of the biologic naïve population are presented in Table 86, followed by the
scatterplots for the comparison of secukinumab to each comparator (Figure 15 to Figure 20) and the CEAC (Figure 22) in this population. The ICERs
for the probabilistic analysis in the biologic experienced population are presented in Table 87, followed by the scatterplot (Figure 23) and CEAC
(Figure 24).
Table 86. Summary probabilistic base case results – biologic naïve population
Treatment

Total mean
costs (£)

Mean costs
SD (£)

Total mean
QALYs

Mean QALYs
SD

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

Secukinumab

£116,011

£29,355

10.494

0.959

Etanercept

£120,471

£35,462

9.500

0.959

£4,459

-0.994

Dominated

Etanercept
biosimilar

£120,614

£34,936

9.456

0.953

£4,602

-1.038

Dominated

Certolizumab
pegol – with PAS

£127,032

£32,659

10.124

0.989

£11,020

-0.370

Dominated

Adalimumab

£131,609

£31,241

10.152

0.952

£15,598

-0.342

Dominated

Golimumab

£134,921

£31,933

10.465

1.008

£18,910

-0.029

Dominated

Infliximab
biosimilar*

£156,555

£42,181

9.945

1.052

£40,544

-0.549

Dominated

Infliximab

£160,533

£47,027

9.865

1.070

£44,522

-0.629

Dominated

Abbreviations: SD, standard deviation; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; SEC, secukinumab.
*Please note results for infliximab and etanercept biosimilars require separate PSA runs in the model but are nonetheless presented here alongside the original PSA run for
simplification
purposes.
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Figure 15. Scatterplot for secukinumab vs etanercept – biologic naïve population

Figure 16. Scatterplot for secukinumab vs etanercept biosimilar – biologic naïve population

116

Figure 17. Scatterplot for secukinumab vs certolizumab pegol – biologic naïve population

Figure 18. Scatterplot for secukinumab vs adalimumab – biologic naïve population
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Figure 19. Scatterplot for secukinumab vs golimumab – biologic naïve population
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Figure 20. Scatterplot for secukinumab vs infliximab – biologic naïve population

Figure 21. Scatterplot for secukinumab vs infliximab biosimilar – biologic naïve population*

119

*Please note results for infliximab biosimilar require a separate PSA run in the model but are nonetheless presented here alongside the original PSA run for
simplification purposes.

Figure 22. CEAC for secukinumab versus comparators in the biologic naïve population*

*The above chart combines results of two comparator CEAC results for secukinumab versus each comparator.

Table 87. Summary probabilistic base case results – biologic experienced population
Treatment
Conventional
care

Total mean
costs (£)

Mean costs SD
(£)

Total mean
QALYs

Mean QALYs
SD

£111,974

£36,811

8.858

0.972

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

120

Secukinumab

£113,433

£32,639

9.662

1.016

£1,458

£1

£1,815

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALY, quality-adjusted life year; SEC, secukinumab.

Figure 23. Scatterplot for secukinumab vs conventional care – biologic experienced population
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Figure 24. CEAC for secukinumab vs. conventional care – biologic experienced population
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Deterministic sensitivity analysis
The tornado diagrams below present the variation in base case model results from OWSA in terms of net monetary benefits (valuing one QALY at
£20,000). Net monentary benefits are presented instead of ICERs due to incremental costs of secukinumab being negative versus all comparators i.e.
in the southern quadrants of the cost-effectiveness plane, where ICERs are not informative. Tornado diagrams for the biologic naïve population are
provided in Figure 25 to Figure 31. The tornado diagram for the analysis in the biologic experienced population is provided in Figure 32.
Figure 25. OWSA results for secukinumab vs etanercept – biologic naïve population
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Figure 26: OWSA results for secukinumab vs biosimilar etanercept – biologic naïve population
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Figure 27. OWSA results for secukinumab vs certolizumab – biologic naïve population
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Figure 28. OWSA results for secukinumab vs adalimumab – biologic naïve population
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Figure 29. OWSA results for secukinumab vs golimumab – biologic naïve population
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Figure 30. OWSA results for secukinumab vs infliximab – biologic naïve population

Figure 31. OWSA results for secukinumab vs infliximab biosimilar – biologic naïve population
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Figure 32. OWSA results for secukinumab vs conventional care – biologic experienced population

Scenario analysis
Table 88 and Table 89 below shows the results of the scenario analyses for each biologic comparator versus secukinumab in the biologic naïve
population. Results are presented in this way since secukinumab is the lowest cost option in all but two scenarios (scenarios 3 and 6c, where
etanercept is in the least expensive option). Table 90 presents the results of the scenario analyses in the biologic experienced population. In this case,
results are expressed as ICERs for secukinumab versus conventional care.
Table 88: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part
a]
Adalimumab
Incr. Costs
Base case

£15,300

Incr.
QALYs
-0.359

Certolizomab Pegol
ICER
SEC
dominates

Incr. Costs
£9,202

Incr.
QALYs
-0.359

Golimumab
ICER

SEC
dominates

Incr. Costs
£16,703

Incr.
QALYs
0.025

ICER
£674,914
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Adalimumab
Incr. Costs
Scenario 1a
Scenario 1b
Scenario 2
Scenario 3≠
Scenario 4
Scenario 5
Scenario 6a
Scenario 6b
Scenario 6c
Scenario 7a
Scenario 7b
Scenario 8
Scenario 9
Scenario 10

Incr.
QALYs

Certolizomab Pegol
ICER

Incr. Costs

Incr.
QALYs

Golimumab
ICER

Incr. Costs

Incr.
QALYs

ICER

£15,217

-0.354

SEC
dominates

£9,092

-0.352

SEC
dominates

£16,623

0.026

£632,894

£14,296

-0.260

SEC
dominates

£8,441

-0.238

SEC
dominates

£14,949

0.041

£361,558

£16,025

-0.380

SEC
dominates

£10,113

-0.386

SEC
dominates

£16,923

0.018

£941,421

£15,273

-0.291

£9,216

-0.313

£17,549

-0.063

SEC
dominates

£15,203

-0.120

SEC
dominates

£10,671

-0.033

SEC
dominates

£13,402

0.036

£374,910

£23,265

-0.471

SEC
dominates

£14,903

-0.474

SEC
dominates

£25,783

0.029

£874,073

£17,762

-0.095

SEC
dominates

£11,829

-0.133

SEC
dominates

£19,009

0.318

£59,771

£17,318

0.086

£200,791

£10,361

0.062

£166,570

£16,205

0.358

£45,225

£11,280

-0.312

SEC
dominates

£4,768

-0.367

SEC
dominates

£9,880

-0.065

SEC
dominates

£15,300

-0.369

SEC
dominates

£9,202

-0.465

SEC
dominates

£16,703

-0.065

SEC
dominates

£15,300

-0.330

SEC
dominates

£9,202

-0.331

SEC
dominates

£16,703

0.022

£755,800

£15,300

-0.359

SEC
dominates

£9,202

-0.359

SEC
dominates

£16,703

0.025

£674,914

£16,581

-0.410

SEC
dominates

£10,482

-0.409

SEC
dominates

£17,984

-0.025

SEC
dominates

£15,344

-0.357

SEC
dominates

£9,137

-0.353

SEC
dominates

£16,606

0.028

£591,477

SEC
dominates

SEC
dominates
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*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab
Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.
≠Analysis has changed versus original approach – see response to B33

Table 89: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part
b]
Etanercept
Incr.
Costs

Incr.
QALYs

Base case
£2,033

-1.046

£1,828

-1.037

£1,171

-0.867

£3,185
£1,227

-1.086
-0.730

£10,228

-0.367

£1,792

-1.378

£4,029

-0.877

£3,265

-0.618

Scenario 1a
Scenario 1b
Scenario 2

Scenario 3≠

Scenario 4
Scenario 5
Scenario 6a
Scenario 6b

Etanercept biosimilar
ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

Incr.
Costs

Incr.
QALYs

£1,018

-1.046

£813

-1.037

£157

-0.867

£2,171
£212

-1.086
-0.730

£8,344

-0.367

£325

-1.378

£2,948

-0.877

£2,186

-0.618

ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

Infliximab
Incr.
Costs

Incr.
QALYs

Infliximab biosimilar
ICER
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es

£26,223

-0.216

£26,104

-0.208

£25,658

-0.069

£27,402
£22,643

-0.250
-0.134

£29,192

0.167

£37,686

-0.122

£30,252

-0.072

£174,45
6
SEC
dominat
es
SEC
dominat
es

£27,711

0.231

£119,70
3

Incr.
Costs

Incr.
QALYs

ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

£22,649

-0.216

£22,529

-0.208

£22,129

-0.069

£23,827
£26,218

-0.250
-0.134

£25,394

0.167

£32,454

-0.122

£26,472

-0.072

£151,75
9
SEC
dominate
s
SEC
dominate
s

£24,046

0.231

£103,87
2
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Etanercept
Incr.
Costs

Incr.
QALYs

Etanercept biosimilar
ICER

Incr.
Costs

Incr.
QALYs

ICER

Infliximab
Incr.
Costs

Incr.
QALYs

Scenario 6c
-£834

-1.056

£2,033

-1.084

£2,033

-0.956

£2,033

-1.046

£3,313

-1.097

Scenario 7a
Scenario 7b
Scenario 8
Scenario 9
Scenario 10

£790*
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

-£1,796

-1.056

£1,018

-1.084

£1,018

-0.956

£1,018

-1.046

£2,299

-1.097

£1,701*
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

£1,701
-1.028
£686
-1.028
*Indicates an ICER in the south-west quadrant i.e. less costly and less effective vs secukinumab

£20,730

-0.293

£26,223

-0.421

£22,649

-0.197

£47,993

-0.216

£27,504

-0.266

£26,303

-0.214

Infliximab biosimilar
ICER
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es
SEC
dominat
es

Incr.
Costs

Incr.
QALYs

£17,450

-0.293

£22,649

-0.421

£26,223

-0.197

£44,419

-0.216

£23,930

-0.266

£22,729

-0.214

ICER
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s
SEC
dominate
s

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY; quality-adjusted life years.
≠Analysis has changed versus original approach – see response to B33
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Table 90. Incremental costs, incremental QALYs and ICERs for secukinumab versus
conventional care in the biologic experienced population
Conventional care
Incr. Costs

Incr. QALYs

ICER

Base case

£1,747

0.778

£2,245

Scenario 1a

£3,358

0.643

£5,223

Scenario 1b

£1,979

0.769

£2,574

Scenario 2

£8,556

0.601

£14,248

Scenario 3*

N/A

N/A

N/A

Scenario 4

£1,363

0.654

£2,083

Scenario 5

£3,704

1.036

£3,574

Scenario 6a

N/A

N/A

N/A

Scenario 6b

N/A

N/A

N/A

Scenario 6c

N/A

N/A

N/A

Scenario 7a

£1,747

0.882

£1,979

Scenario 7b

£1,747

0.711

£2,455

Scenario 8

N/A

N/A

N/A

Scenario 9

£1,238

0.798

£1,551

Scenario 10

£2,173

0.762

£2,853

Note: Scenarios 3, 6a, 6b & 6c are not relevant to comparison versus conventional care since the ratio of
BASDAI / BASFI change from baseline amongst responders versus non-responders and the network metaanalysis results only affect comparisons versus the TNFα inhibitors. Scenario 8 is not relevant to comparison
versus conventional care since it only affects comparison with infliximab and infliximab biosimilar.
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Appendices
Appendix A: A21 diagrams
Figure 33: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 and 2 (Base case)

Figure 34: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 and 2 (Base case)
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Figure 35: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 excluded (Sensitivity analysis 1)

Figure 36: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 excluded (Sensitivity analysis 1)
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Figure 37: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2)

Figure 38: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2)
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Figure 39: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3)

Figure 40: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3)
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Figure 41: Comparison of estimated relative risk in ASAS20 response from fixed- NMA at
12 to 16 weeks with Measure 1 and 2 (Base case) among biologics-naïve

Figure 42: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 and 2 (Base case) among biologics-naïve
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Figure 43: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 removed (Sensitivity analysis 1) among biologicsnaïve

Figure 44: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 to 16 weeks with Measure 1 removed (Sensitivity analysis 1) among biologicsnaïve
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Figure 45: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2) among biologics-naïve

Figure 46: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 and 2 (Sensitivity analysis 2) among biologics-naïve
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Figure 47: Comparison of estimated relative risk in ASAS20 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3) among biologics-naïve

Figure 48: Comparison of estimated relative risk in ASAS40 response from fixed-effects
NMA at 12 weeks with Measure 1 excluded (Sensitivity analysis 3) among biologics-naïve
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Appendix B: B7 WinBugs code
Model B: Code from Assessment Group Report Appendix 9 which did not run

Model B: Modified code used to generate results:
model{
for (i in 1:10) {
y[i] ~ dnorm(theta[i], y.prec.n[i])
y.prec.n[i]<-1/pow(y.prec[i],2)#change in score
theta[i] <- mu[s[i]] + d[t[i]]
}
for (i in 11:18) {
r[i] ~ dbin(p[i], n[i])
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
theta[i] <- mu[s[i]] + d[t[i]]
}
for (i in 19:28) {
r[i] ~ dbin(p[i], n[i])
y[i] ~ dnorm(theta[i], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
theta[i] <- mu[s[i]] + d[t[i]]
}
for (j in 1:14) {
mu[j] ~ dnorm(0,0.001)
}
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d[1] <- 0
for (k in 2:6) {
d[k] ~ dnorm(re,intau)
}
re ~ dnorm(0, 0.01)
intau <- 1/tau
tau <- pow(sd,2)
sd ~ dunif(0,2)
re.pred ~ dnorm(re,intau)
rho[1] ~ dunif(-1,1)
rho[2] ~ dunif(-1,1)
}
Model C: Code from Assessment Group Report Appendix 9 which did not run:

Model C: Modified code used to generate results:
model{
for (i in 1:10) {
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y[i] ~ dnorm(theta[i,1], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 11:14) {
r[i] ~ dbin(p[i], n[i])
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 15:16) {
r[i] ~ dbin(p[i], n[i])
aux[i] <- equals(t[i],1)+1
probit(p[i]) <- -(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5))
}
for (i in 17:26) {
r[i] ~ dbin(p[i], n[i])
y[i] ~ dnorm(theta[i,1], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 27:28) {
y.f[i] ~ dnorm(theta[i,2], y.prec.f.n[i]) #change in score BASFI
y.prec.f.n[i]<-1/pow(y.prec.f[i],2)
}
for (i in 29:30) {
r[i] ~ dbin(p[i], n[i])
y[i] ~ dnorm(theta[i,1], y.prec.n[i]) #change in score
y.prec.n[i]<-1/pow(y.prec[i],2)
aux[i] <- equals(t[i],1)+1
p[i] <- phi(-(b[i]*0.5 + theta[i,1])/(prec[i]*pow(5/4+rho[aux[i]],0.5)))
}
for (i in 1:30) {
theta[i,1:2] ~ dmnorm(delta[i,1:2],B[1:2,1:2])
delta[i,1] <- mu1[s[i]] + d1[t[i]]
delta[i,2] <- mu2[s[i]] + d2[t[i]]
}
d1[1] <- 0
d2[1] <- 0
for (k in 2:6) {
d1[k] ~ dnorm(re1,intau)
d2[k] ~ dnorm(re2,intau)
}
B[1 ,1]<- 1/(pow(sd[1],2)*(1-pow(cor,2)))
B[2,2]<- 1/(pow(sd[2],2)*(1-pow(cor,2)))
B[1,2]<- -cor/(sd[1]*sd[2]*(1-pow(cor,2)))
B[2,1]<- B[1,2]
sd[1] ~ dunif(0,5)
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sd[2] ~ dunif(0,5)
cor~dunif(0,1)
for (j in 1:15) {
mu1[j] ~ dnorm(0,0.01)I(-5,5)
mu2[j] ~ dnorm(0,0.01)I(-5,5)
}
re1 ~ dnorm(0, 0.01)I(-10,10)
re.pred1 ~ dnorm(re1,intau)
re2 ~ dnorm(0, 0.01)I(-10,10)
re.pred2 ~ dnorm(re2,intau)
intau <- 1/tau
tau <- pow(sd.re,2)
sd.re ~ dunif(0,2)
rho[1] ~ dunif(0,1)
rho[2] ~ dunif(0,1)
for (k in 2:6) {
d1.pred[k] ~ dnorm(re1,intau)
}
}

Appendix C: B8 JAGS Code
# Binomial likelihood, logit link
model{

# *** PROGRAM STARTS

for(i in 1:ns){
mu[i] ~ dnorm(0,.0001)
for (k in 1:na[i]) {
r[i,k] ~ dbin(p[i,k],n[i,k])
logit(p[i,k]) <- mu[i] + d[t[i,k]] - d[t[i,1]]
rhat[i,k] <- p[i,k] * n[i,k]
dev[i,k] <- 2 * (r[i,k] * (log(r[i,k])-log(rhat[i,k]))
+ (n[i,k]-r[i,k]) * (log(n[i,k]-r[i,k]) - log(n[i,k]-rhat[i,k])))
}
resdev[i] <- sum(dev[i,1:na[i]])
}
totresdev <- sum(resdev[])
d[1]<-0
d[2] ~ dnorm(0,.0001)
for (k in 3:nt){ d[k] ~ dnorm(classmu,.0001) }
classmu ~ dnorm(0,.0001) }
for (c in 1:(nt-1)) {
for (k in (c+1):nt) {
OR[c,k] <- exp(d[k] - d[c])
lor[c,k] <- (d[k]-d[c])
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RR[c,k] <-T[k]/T[c]
RD[c,k] <-T[k]-T[c]
}
}
for (c in 1:(nt)) {
for (k in 1:(c)) {
OR[c,k] <- 0
lor[c,k] <- 0
RR[c,k] <-0
RD[c,k] <-0
}
}
for (i in 1: ns){
mu1[i] <- mu[i]*equals(t[i,1],1)}
A<- sum(mu1[])/nt1
for (k in 1:nt) { logit(T[k]) <- A + d[k] }
}

# *** PROGRAM ENDS

# Continuous outcomes, identity link
model{
for(i in 1:ns){
mu[i] ~ dnorm(0,.0001)

# *** PROGRAM STARTS

for (k in 1:na[i]) {
vr[i,k] <- pow(se[i,k],2)
prec[i,k] <- 1/vr[i,k]
y[i,k] ~ dnorm(theta[i,k],prec[i,k])
theta[i,k] <- mu[i] + d[t[i,k]] - d[t[i,1]]
dev[i,k] <- (y[i,k]-theta[i,k])*(y[i,k]-theta[i,k])*prec[i,k
}
resdev[i] <- sum(dev[i,1:na[i]])
}
totresdev <- sum(resdev[])
for(i in 1:ns){
for (k in (na[i]):(maxn + 1)){
dev[i,k+1] <- 0
theta[i,k+1] <- 0
}
}
d[1]<-0
d[2] ~ dnorm(0,.0001)
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for (k in 3:nt){ d[k] ~ dnorm(classmu, classtau) } # class specific priors for antiTNF treatment
effects
classmu ~ dnorm(0,0.001)
# hyperprior for antiTNF class mean
classtau <- 1/(clsd*clsd)
clsd~dunif(0,5)
# hyperprior for antiTNF class sd
for (c in 1:(nt-1)) {
for (k in (c+1):nt) {
D[c,k] <- (d[k]-d[c])
}
}
for (c in 1:(nt)) {
for (k in 1:(c)) {
D[c,k] <- 0
}
}
for (i in 1: ns){
mu1[i] <- mu[i]*equals(t[i,1],1)}
A<- sum(mu1[])/nt1
for (k in 1:nt) { T[k] <- A + d[k] }
}

# *** PROGRAM ENDS

Appendix D: Update to Appendix J in the original submission
(matching-adjusted indirect comparison of secukinumab and
adalimumab)

With MEASURE 2
A matching-adjusted indirect comparison (MAIC) was conducted between secukinumab and
adalimumab by matching the pooled secukinumab dose arms in MEASURE 2 to the adalimumab
arm in the ATLAS trial, and the placebo arm from MEASURE 2 to the placebo arm in the ATLAS
trial.
The base case scenario matched patients from both trials according to age, gender, CRP, prior
TNFα inhibitor treatment and baseline BASFI score (see Table 93) Two further scenarios were
performed, which matched patients according to the same characteristics, with the exception that
in the second scenario baseline BASDAI score was matched instead of baseline BASFI score,
and in the third scenario, both BASDAI and BASFI baseline scores were matched (see Table 96
and Table 99).

152

Results for ASAS20 and ASAS40 for secukinumab 150 mg and adalimumab in the base case
scenario at Week 12, Week 16, Week 24 and Week 52 are shown in Table 91 and Table 92,
respectively. At Week 24, the MAIC demonstrated that secukinumab 150 mg was associated
with statistically significantly better results than adalimumab 40 mg with regards to ASAS20 and
ASAS40 response relative to placebo. This was also the case at Week 52 for the ASAS20
response, demonstrating the significant sustained effects of secukinumab 150 mg in comparison
to an active biologic comparator (adalimumab).
Statistically significantly better results for secukinumab 150 mg compared to adalimumab at
Week 24 for both ASAS20 and ASAS40 relative to placebo were seen consistently across both
alternative scenarios. At Week 52, ASAS20 and ASAS40 results for secukinumab 150 mg were
numerically higher than adalimumab relative to placebo across all both alternative scenarios,
though the results were not statistically significant. However this lack of statistical significance
should be interpreted taking into account the fact that the adalimumab data at Week 52 used
LOCF analysis and did include placebo switchers, thus not following the intention-to-treat
principle. Results for secukinumab 150 mg were based on the more conservative non-responder
imputation and also followed the intention-to-treat principle.

MEASURE 2 Base Case (Scenario 1):
Table 91: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxx

xxxxxx
xx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 92. ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 93: Baseline characteristics for ATLAS and MEASURE 2 before and after matching
in the base case scenario
ATLAS
MEASURE 2
MEASURE 2
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=72)
(ESS=34)
Demographics
Age (years), mean (SD)

41.7 (11.7)

42.0 (12.48)
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42.4 (9.1)

Female, n (%)

51 (24.5%)

26 (36.1%)

28.8%

BASFI, mean (SD)

5.2 (2.2)

6.2 (2.1)

5.5 (1.7)

CRP (mg/dL), mean (SD)

1.8 (2.2)

2.6 (5.0)

2.3 (2.9)

TNF-naïve, n (%)

100%

44 (61.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size

MEASURE 2 Scenario 2:
Table 94. ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxx

xxxxxx
x

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 95: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 96: Baseline characteristics for ATLAS and MEASURE 2 before and after matching
in scenario 2
ATLAS
MEASURE 2
MEASURE 2
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=72)
(ESS=39)
Demographics
Age (years), mean (SD)

41.7 (11.7)

41.9 (12.5)

41.7 (9.5)

Female, n (%)

51 (24.5%)

26 (36.1%)

29.5%

BASDAI, mean (SD)

6.3 (1.7)

6.6 (1.5)

6.4 (1.0)

CRP (mg/dL), mean (SD)

1.8 (2.2)

2.6 (5.0)

2.2 (3.1)

TNF-naïve, n (%)

100%

43 (60.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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MEASURE 2 Scenario 3:
Table 97: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxx

xxxxxx
x

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 98: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 99: Baseline characteristics for ATLAS and MEASURE 2 before and after matching
in scenario 3
ATLAS
MEASURE 2
MEASURE 2
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=72)
(ESS=34)
Demographics
Age (years), mean (SD)

41.7 (11.7)

41.9 (12.5)

42.7 (8.9)

Female, n (%)

51 (24.5%)

26 (36.1%)

28.5%

BASDAI, mean (SD)

6.3 (1.7)

6.6 (1.5)

6.3 (1.0)

BASFI, mean (SD)

5.2 (2.2)

6.2 (2.1)

5.6 (1.6)

CRP (mg/dL), mean (SD)

1.8 (2.2)

2.6 (5.0)

2.4 (2.9)

TNF-naïve, n (%)

100%

43 (61.1%)

100.0%

Disease characteristics

ESS: Effective Sample Size

155

With MEASURE 1
In addition to the matching-adjusted indirect comparison (MAIC) using MEASURE 2, another
MAIC was conducted between secukinumab and adalimumab by matching secukinumab arms of
MEASURE 2 to the adalimumab arm in the ATLAS trial.
The base case scenario matched patients from both trials according to age, gender, CRP, prior
TNFα inhibitor treatment and baseline BASFI score (see Table 102) Two further scenarios were
performed, which matched patients according to the same covariates, with the exception that in
the second scenario baseline BASDAI score was matched instead of baseline BASFI score, and
in the third scenario, both BASDAI and BASFI baseline scores were matched (see Table 105 and
Table 108).
Results for ASAS20 and ASAS40 response relative to placebo for secukinumab 150 mg and
adalimumab in the base case scenario at Week 12, Week 16, Week 24 and Week 52 are shown
in Table 10 and Table 11, respectively. At Week 16 the MACI demonstrated that secukinumab
150mg was associated with statistically significantly better results than adalimumab with regards
to ASAS20. ASAS40 was not reported for adalimumab at week 16. At week 24, secukinumab
150 mg was associated with statistically significantly better results than adalimumab 40 mg with
regards to ASAS20 and ASAS40 responses.
Statistically significantly better results for secukinumab 150 mg compared to adalimumab at
Week 24 for both ASAS20 and ASAS40 were seen consistently across both alternative
scenarios. In some of the comparisons, statistically significant results were also observed at
week 16 and week 52.
At Week 52, ASAS20 and ASAS40 results for secukinumab 150 mg were numerically higher
than adalimumab across all scenarios, though the results were not statistically significant.
However this lack of statistical significance should be interpreted taking into account the fact that
the adalimumab data at Week 52 used LOCF analysis and did include placebo switchers, thus
not following the intention-to-treat principle. Results for secukinumab 150 mg were based on the
more conservative non-responder imputation and also followed the intention-to-treat principle.

MEASURE 1 Base Case (scenario 1):
Table 100: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (base case scenario)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

xxxxxx

Week 24
xxxxx

xxxxxxx
xxxxx

Week 52**
xxxxx

xxxxxxx
xxxxx

xxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.
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Table 101: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (base case scenario)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

xxxxxxxx

Week 24
xxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 102: Baseline characteristics for ATLAS and MEASURE 1 before and after matching
in the base case scenario
ATLAS
MEASURE 1
MEASURE 1
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=125)
(ESS=88)
Demographics
Age (years), mean (SD)

41.7 (11.7)

40.1 (11.6)

40.1 (10.0)

Female, n (%)

51 (24.5%)

41 (32.8%)

25.4%

BASFI, mean (SD)

5.2 (2.2)

5.6 (2.2)

5.3 (1.8)

CRP (mg/dL), mean (SD)

1.8 (2.2)

1.7 (2.2)

1.8 (2.1)

TNF-naïve, n (%)

100%

92 (73.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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MEASURE 1 Scenario 2:
Table 103: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx

xxxxx
xxxxxxx
x

xxxxxxx
xxxxx

Week 52**
xxxxx

xxxxxxx
x
xxxxx

xxxxxx
x

xxxxx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 104: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 2)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 105: Baseline characteristics for ATLAS and MEASURE 1 before and after matching
in Scenario 2
ATLAS
MEASURE 1
MEASURE 1
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=125)
(ESS=88)
Demographics
Age (years), mean (SD)

41.7 (11.7)

40.1 (11.6)

40.8 (9.9)

Female, n (%)

51 (24.5%)

41 (32.8%)

27.1%

BASDAI, mean (SD)

6.3 (1.7)

6.3 (1.6)

6.4 (1.3)

CRP (mg/dL), mean (SD)

1.8 (2.2)

1.7 (2.2)

1.8 (2.1)

TNF-naïve, n (%)

100%

92 (73.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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MEASURE 1 Scenario 3:
Table 106: ASAS20 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16

Week 24

xxxxx
xxxxxxx

xxxxx
xxxxxxxx

xxxxx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported.
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 107: ASAS40 response for secukinumab vs. adalimumab in the matching-adjusted
indirect comparison (Scenario 3)
Treatment

Week 12

Secukinumab
150 mg

xxxxx

Adalimumab
40 mg

xxxxx

Week 16
xxxxx

Week 24
xxxxx

xxxxxxx

xx
xx

Week 52**
xxxxx

xxxxxxxx
xxxxx

xxxxxxx
xxxxx

*p<0.05; Abbreviations: NR, not reported
** Week 52 data for ADA is LOCF and contains placebo switchers as other data were not available.

Table 108: Baseline characteristics for ATLAS and MEASURE 1 before and after matching
in Scenario 3
ATLAS
MEASURE 1
MEASURE 1
Baseline characteristics
(before matching)
(after matching)
ADA 40mg
SEC 150mg
SEC 150mg
(N=208)
(N=125)
(ESS=83)
Demographics
Age (years), mean (SD)

41.7 (11.7)

40.1 (11.6)

40.8 (9.8)

Female, n (%)

51 (24.5%)

41 (32.8%)

26.4%

BASDAI, mean (SD)

6.3 (1.7)

6.3 (1.6)

6.4 (1.2)

BASFI, mean (SD)

5.2 (2.2)

5.6 (2.2)

5.3 (1.8)

CRP (mg/dL), mean (SD)

1.8 (2.2)

1.7 (2.2)

1.8 (1.9)

TNF-naïve, n (%)

100%

92 (73.6%)

100.0%

Disease characteristics

ESS: Effective Sample Size
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Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response
to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors
Thank you for agreeing to make a submission on your organisation’s view of the
technology and the way it should be used in the NHS.
Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.
To help you in making your submission, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.
Please do not exceed the 8-page limit.

Your name:

XXXXXXXXXXXXX

Name of your organisation:
1. British Society for Rheumatology (BSR)
a. BSR’s Nominee
b. Consultant Rheumatologist, Clinical Director & Research Lead,
XXXXXXXXXXXXXXXXXXXXXXXXX
c. Chair, BRS Guidelines Group for biologics in the treatment of
axial spondyloarthritis
d. Medical Advisor & Trustee, National Ankylosing Spondylitis
Society
e. Treasurer & Trustee, British Society for Spondyloarthritis
Are you (tick all that apply):
-

a specialist in the treatment of people with the condition for which NICE is
considering this technology? √

-

a specialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)? √

-

an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc)? √

-

other? (please specify)

Links with, or funding from the tobacco industry - please declare any direct or
indirect links to, and receipt of funding from the tobacco industry:
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Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response
to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors

What is the expected place of the technology in current practice?

Initial treatment for Axial Spondyloarthritis (axSpA; including Ankylosing Spondylitis
[AS]) comprises anti-inflammatory drugs and physiotherapy. Approximately 40%
patients will need escalation of treatment to biological therapies. TNF–inhibitors are
the only biological therapies currently available to treat severe AS and nonradiographic axial spondyloarthritis (NICE technology appraisal guidance [TA383]
Published date: February 2016) Despite this, approximately 20-30% of AS patients
do not respond to their first TNF inhibitor and only 50% respond if switched to a
second. In addition, data from registries show that between 25% and 30% of patients
with active SpA lose their response to anti-TNF treatment over the first year, while up
to 40% don’t respond in the first 2 years of treatment (Glintborg et al. 2013) This
means that between 10 and 20% of biologics eligible AS patients have no other
effective treatment option.
Secukinumab is a recombinant high-affinity fully human monoclonal anti-human
Interleukin-17A antibody of the IgG1/κ-class which represents a novel approach to
targeting the chronic inflammatory process by selectively targeting the predominant
cytokine of the unique subset of helper Th17 cells, as well as other cells that play a
role in SpA. An extensive Phase 2/3 program demonstrated that secukinumab is
effective in managing signs and symptoms of AS in TNF inadequate responders and
is well tolerated (Baeten et al 2015). IL-17 inhibition therefore represents a unique
and effective approach for managing AS patients who have not responded to TNF
inhibitors.
References
1.Glintborg B et al. Clinical response, drug survival, and predictors thereof among
548 patients with psoriatic arthritis who switched tumor necrosis factor α inhibitor
therapy: results from the Danish Nationwide DANBIO Registry. Arthritis Rheum. 2013
May;65(5)
2. Baeten D et al. Secukinumab, an interleukin-17A inhibitor, in ankylosing
spondylitis. NEJM 2015; 373: 2534-48.
The technology is for use in a secondary care setting. The treatment is a selfadministered sub-cutaneous monthly injection. The technology is already used in the
NHS by Dermatologists for patients with severe psoriasis.
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Appendix G - professional organisation submission template
NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response
to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors

The advantages and disadvantages of the technology

UK healthcare for the provision of biological treatments is appropriately established
for the treatment of axSpA. This technology will add to the treatment options for
patients through the current treatment pathway. We see no additional practical
requirements being necessary in order to make this technology available.
AxSpA patients are required to have appropriate baseline screening prior to
commencing biologic therapies. This screening will be similar for patients
commencing this new technology.
The phase 3 trials of this technology accurately reflect UK practise. The treatment
was given to patients who have evidence of high disease activity (BASDAI and back
pain score>4) and are refractory to NSAID therapy.
The side-effect profile in randomised controlled trials is favourable.
Any additional sources of evidence

Not applicable.

Implementation issues
No additional NHS resources/departmental infrastructure would be necessary in
order to implement this technology. We envisage that clinician training and patient
education materials will be made available by the pharmaceutical company prior to
launch.
As previously mentioned, the technology is already in use in the NHS by
dermatologists for the treatment of severe psoriasis.

Equality

Existing guidelines for the use of biologics in AxSpA address patients with disabilities
and these will be applicable to any new technologies.
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response
to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors
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Appendix G – patient/carer organisation submission template

NATIONAL INSTITUTE FOR HEALTH AND CARE
EXCELLENCE
Patient/carer organisation submission (STA)
Secukinumab for treating ankylosing spondylitis after inadequate
response to non-steroidal anti-inflammatory drugs or TNF-alpha
inhibitors
Thank you for agreeing to give us your views on this treatment that is being
appraised by NICE and how it could be used in the NHS. Patients, carers and
patient organisations can provide a unique perspective on conditions and their
treatment that is not typically available from other sources. We are interested
in hearing about:


the experience of having the condition or caring for someone with the
condition



the experience of receiving NHS care for the condition



the experience of having specific treatments for the condition



the outcomes of treatment that are important to patients or carers (which
might differ from those measured in clinical studies, and including healthrelated quality of life)



the acceptability of different treatments and how they are given



expectations about the risks and benefits of the treatment.

To help you give your views, we have provided a questionnaire. You do not
have to answer every question — the questions are there as prompts to guide
you. The length of your response should not normally exceed 10 pages.

National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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1.

About you and your organisation

Your name: XXXXXXXXXX
Name of your organisation: National Ankylosing Spondylitis Society (NASS)
Your position in the organisation: Information and Communications Manager
Brief description of the organisation:
The National Ankylosing Spondylitis Society (NASS) was founded in 1976 by a group
of patients, doctors and physiotherapists at the Royal National Hospital for
Rheumatic Diseases in Bath.
The 3 main aims of NASS are:




To seek a cure for ankylosing spondylitis (AS) and related conditions, and
improve their treatment in the UK;
To promote awareness of these conditions in the UK; and
To provide guidance, advice and information for people affected by these
conditions including their families, their carers and their employers.

NASS is the only registered charity in the UK dedicated to the needs of people with
ankylosing spondylitis (including axial spondyloarthritis) in the UK.
NASS is a membership organisation, with around 5,000 members and receive no
government or statutory funding. We are funded by membership subscriptions,
donations and grants.
The NASS head office is based in West London where we currently have 6 full time
members of staff. However we have a network of 91 local branches spread
throughout the UK, of which 77 are based in England.
The branches provide regular physiotherapy, hydrotherapy and gym sessions that
are supervised by physiotherapists with an interest in AS. Most branches meet
weekly on weekday evenings. Although the main aim of meeting is for exercise, most
branches also have an educational and social aspect.
NASS wanted to represent the views of people living with ankylosing spondylitis in
our submission. We emailed a link to a survey on the issues to all members and
supporters in England for whom we have an email address (4,136). We additionally
posted a link to the survey on the NASS website, advertised the survey in our
monthly E-Newsletter and asked all our branch contacts to ensure branch members
were aware of the research.
The survey was set up to allow only one entry per IP address. The survey was only
for people with a diagnosis of ankylosing spondylitis who were living in England. The
survey opened on Thursday 7 January 2016 and was closed at 09:00 on Tuesday 19
January 2016.

National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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The introduction to the survey explained that NICE was reviewing secukinumab and
had asked NASS to get involved as a patient organisation. It explained NASS would
use the views given in the survey to write our submission. We additionally explained
there was a page of information on secukinumab within the survey. Respondents
were assured all their replies would be completely anonymous.
642 completed the survey. We screened out people who did not have AS and who
did not live in England. This left 520 respondents living in England with a diagnosis of
AS who were included in our analysis.

Links with, or funding from the tobacco industry - please declare any
direct or indirect links to, and receipt of funding from the tobacco
industry:
None

National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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2.

Living with the condition

What is it like to live with the condition or what do carers experience
when caring for someone with the condition?
Ankylosing spondylitis (AS) is an inflammatory condition of the spine which often
produces pain, stiffness, deformity and disability throughout adult life. It is a chronic
progressive disease. It is characterised by periods of fluctuating intensity, leading to
slowly increasing spinal and peripheral joint damage.
The key symptom in early disease is inflammatory back pain (IBP). The onset of back
pain and stiffness is usually gradual, being especially severe at night and following
immobility. For many people sleep is disturbed, often causing them to get out of bed
in the night to move around so as to improve their back pain and stiffness. Pain and
stiffness in AS are commonly at their worst first thing in the morning and may
improve with stretching and light exercise.
Persistence of the disease leads to progressive spinal stiffness which may be
accompanied by deformity. Up to 25% of people with AS eventually develop
complete fusion of the spine which leads to substantial disability and restriction.
50% of people with AS also suffer from associated disorders at sites distant from the
spine. In particular, 40% experience episodic eye inflammation (iritis), 16% develop
psoriasis and 10% inflammatory bowel disease.
Symptoms of AS usually begin in adolescence or early adulthood, a critical period in
terms of education, work and establishment of social frameworks and relationships.
Symptoms are often present for a long time (7-10 years) before the diagnosis is
made. The evidence suggests the delay to diagnosis is currently 8.5 years.
Although most people with AS live a normal lifespan, there is an increased risk of
premature death from cardiovascular disease in particular.
Since many people with AS are neither deformed nor have peripheral joint
abnormalities, much of the burden of living with AS is invisible. The spectrum of
severity means that although many people with AS live active and rewarding lives,
others experience progressive spinal pain, immobility and functional impairment.
Work disability is a major problem with more than 50% of people who are affected
suffering work instability. The average age of diagnosis is 24, a prime time for
establishing a career. In addition, one-third of people with AS give up work before
normal retirement age and another 15% reduce or change their work because of
axial SpA. The work capacity of people with AS in the middle decades of life is similar
to that of people with rheumatoid arthritis.
Being unable to work has important consequences for the individual and his/her
family through both loss of earnings and the loss of self-esteem that a career and
income provide.
People with AS are more likely to be divorced or never to have married and women
with AS are less likely to have children. Many people with AS suffer with issues
including depression, fatigue and poor sleep during their lives. All of these problems
exert a profound influence on their quality of life.
National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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3.

Current practice in treating the condition

Which treatment outcomes are important to patients or carers? (That is,
what would patients or carers like treatment to achieve?) Which of these
are most important? If possible, please explain why.
When speaking to people with AS, they are clear that they want their symptoms to be
improved by treatment. In particular they hope to have significantly less pain and
stiffness. This would mean that they could enjoy a better quality of life including an
improved family life, social life and an increased ability to be economically active.
People with AS often suffer a great deal with fatigue and they often hope that their
fatigue will be reduced through treatment. Where fatigue is exacerbated by disturbed
sleep due to pain and stiffness, the improvement in fatigue is often a secondary
affect.
In summer 2012 we conducted a quick poll via the NASS website. We asked:
‘If there was a new treatment for your AS what single thing would you most like it to
do for you?’
A total of 277 people took part and the responses were as follows:
Prevent further damage to your spine and joints

44%

Relieve your pain

27%

Reduce fatigue

19%

Give you a sense of being well

6%

Improve your social life and give you the ability to
interact normally with your family and friends

4%

This indicates that, once people’s symptoms are controlled, they hope to avoid
further progression of disease.

National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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What is your organisation’s experience of currently available NHS care
and of specific treatments for the condition? How acceptable are these
treatments and which are preferred and why?
Many people with mild to moderate AS can often be managed effectively with a
combination of anti inflammatory medications and physiotherapy. However, people
with more severe AS may well find these medications ineffective at controlling
symptoms or may have side effects which means they can no longer tolerate anti
inflammatory medication.
The main option for people with severe AS who have failed on anti inflammatory
medication is anti TNF therapy. In our survey we asked about use of anti TNF
therapy. As the chart below shows, 45% of the sample were currently taking anti TNF
therapy, 9% had taken it in the past but it was no longer being prescribed and 46%
had never taken anti TNF therapy.

From the research we conducted for the NICE multiple technology appraisal of TNFalpha inhibitors for ankylosing spondylitis and axial spondyloarthritis without
radiographic evidence of ankylosing spondylitis (including a review of technology
appraisal 143 and technology appraisal 233), we know that people on anti TNF
therapy reported that it had made a big difference to their life. They noted it had
significantly reduced symptoms of pain and stiffness and had led to improvements in
mobility. It had also reduced extra-articular symptoms such as uveitis. The result of
these improved symptoms was a significantly improved quality of life.
National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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The benefits of anti TNF therapy were seen as being reduced pain and stiffness,
improved mobility, reduction in attacks of uveitis and reduced levels of fatigue. Again,
these improvements in symptoms lead directly to an improved quality of life. People
reported that they were able to independently manage activities of daily living that
were previously problematic and be economically active. They were also better able
to carry out the exercises that are vital for optimising outcome in AS. A number noted
they had been able to significantly cut down on their use of other painkilling
medications.
The perceived downsides of anti TNF therapy centred around the fact that it is an
injection rather than an oral medication, the impact of the medication on the immune
system and concerns over the potential long term side effects and risks.
In this current survey we asked those currently taking anti TNF therapy (235), to
indicate, using a 1 to 5 scale where 5 is very effective and 1 is not very effective at
all, how effective their anti TNF therapy had been overall in improving their AS
symptoms. On average people scored their anti TNF 4.16 out of a possible 5, with
44% scoring 5 and 34% scoring 4. Just 3% scored their anti TNF a 1 or 2, indicating
it was not very or not at all effective.
NASS is aware that data shows anti TNF therapy is efficacious in around 80% of AS
patients. This leaves 20% in whom anti TNF therapy is ineffective and who are left
struggling with severe symptoms. We asked the 9% of people in our survey who had
taken anti TNF in the past but were no longer taking it, why they had stopped.
Around half had stopped due to either initial lack of efficacy or a reduction in efficacy
over time, while another half had stopped due to side effects. Smaller numbers had
stopped due to events including pregnancy, surgery and development of conditions
which would contraindicate the use of anti TNF therapy, such as cancer.
There are currently no alternative treatments for AS and thus it is likely that this
group of patients will have had to go back to anti inflammatory medication and / or
codeine based medications. This emphasises the need for an alternative therapy to
be made available.

National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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4.

What do patients or carers consider to be the

advantages of the treatment being appraised?
The 520 people in England with AS taking part in the survey were shown a short
page of information about secukinumab, covering the mode of action, how it has
been tested, efficacy, side effects and risks, mode of administration and indication.
Based on this information, respondents were asked, how important, if at all, it would
be for rheumatologists to be able to prescribe secukinumab to suitable AS patients.
Respondents were asked to use a 1 to 5 scale where 1 meant not at all important
and 5 meant very important.
The average score was 4.59 out of a possible 5. Just over seven in ten (72%),
scored 5, indicating it would be very important to make secukinumab available, while
another 16% scored 4.
The main reason for believing it would be important to make secukinumab available
was to widen the options and choices for rheumatologists and AS patients. AS
patients felt it was important to have another option which could be chosen either
after anti inflammatory failure or anti TNF therapy failure. Those on anti TNF therapy
and doing well still often worry about the future and have concerns about what would
happen if efficacy started to decline or they developed side effects. These patients
want the reassurance that another class of drugs is available if needed. Having an
alternative class of drugs in the armamentarium could ultimately help AS patients
stay economically active and live independent lives.
AS can be a debilitating disease and drugs like secukinumab being available mean
that patients have more options open to them that potentially allow them to lead a
near normal life. Not all drugs suit everyone, so choices are very important.
My understanding of anti TNF is that it is unlikely to be effective for the rest of my
working life for me, which means that in 10 years I may be unable to work and have
little to no quality of life........ Another option would extend my working life and
quality of life - good for me, good for society.
Every treatment I've had thus far has either been totally or largely ineffective, or given
me severe side effects. Any new treatment, and in particular a treatment such as this
which targets a completely different immunological pathway offers tremendous hope
for those of us who have either had limited success with existing treatments or been
forced to abandon treatments due to severe side effects.
I have benefitted immeasurably myself from Humira but I am aware that not all drugs
are suitable for all patients. It is therefore vital that a range of treatments are
available to offer hope to those suffering AS symptoms.
At the moment it feels like if anti TNF does not work for you there are no further
options. This would give an additional option and further hope to patients.
Another drug in the arsenal. As it has a different mechanism of action this may prove
to be a better choice than an anti TNF. I'm taking etanercept and over time I feel that
the effect is not as great than when I first started using.
National Institute for Health and Care Excellence
Patient/carer organisation submission template (STA)
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Just 2% scored a 1 or a 2 out of 5, believing it was not very or not at all important for
secukinumab to be made available. The reasons behind the low scores were
concerns over the likely levels of efficacy, side effects and long term risks. Some of
the people who had suffered severe side effects on anti TNF therapy were
understandably reticent about trying another new therapy.
I am somewhat cautious about a new drug. I was informed Humira would be like a
'magic bullet' by the doctor. It might as well have been a real bullet. Taking this drug
proved catastrophic.
The key benefit of secukinumab was perceived as being its novel mode of action. In
AS treatment options are currently limited and people with AS want to see another
option made available. This would offer real hope for those in whom anti TNF therapy
has failed and for those who fear anti TNF failure in the future.
The main benefit is that it is another option in the fight against this condition. It also
gives another avenue for relief and keeps the hope alive.
I know that traditional medication does not work for my aggressive AS. Anti TNF has
been an absolute life changer. Should my current anti TNF fail, this gives me the
hope to have an effective alternative which can ensure that I have a life without
constant pain and all the other devastating symptoms associated with AS.
For people who anti TNF hasn't worked, or no longer works, this is another possible
option. There are few things worse than having a treatment no longer work and being
told there is nothing else. The more treatment options available, the more people will
benefit from more normal lives without the continual daily struggle.
When you're in that dark place it's good to know there's new drugs available.
Secukinumab was perceived to offer the benefits of reducing the pain of AS and
improving movement and mobility. Thus it would improve quality of life. The hope of
AS patients was that secukinumab could keep them independent and economically
active.
Primarily for me it's quality of life, I am a father to a 10 month old and my biggest fear
is not being able to play with her. I struggle to lift her some days already.
Overall improvement in quality of life and to enable people to be able to live a normal
life style and not be all fused up like myself after 40+ years of AS.
If I had a 20% improvement in my own symptoms I’d be fitter, stronger, be able to
work harder, earn more money and overall be happier.
The efficacy has been shown to be good and most importantly, seems to provide
sustained relief of symptoms.
This looks like a very effective treatment. Also after the initial injections, it only needs
to be repeated at monthly intervals, so less invasive and more user friendly than
current weekly/fortnightly treatments.
Anything that can help alleviate some, if not all, of the constant, constant pain and
assist in winning back even a little of the joint movement lost, can't be a bad thing.

National Institute for Health and Care Excellence
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Please explain any advantages that patients or carers think this
treatment has over other NHS treatments in England.
As outlined above, secukinumab, is a novel treatment for AS which would offer an
alternative to the current, limited options.

If you know of any differences in opinion between patients or carers
about the benefits of the treatment being appraised, please tell us about
them.
Not aware.
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5.

What do patients and/or carers consider to be the

disadvantages of the treatment being appraised?
Please list any concerns patients or carers have about current NHS
treatments in England.
Please note we have covered this in section 3.

Please list any concerns patients or carers have about the treatment
being appraised.
Secukinumab is a novel treatment for AS and this means it is an unknown treatment
to AS patients. They would want to know more about the effectiveness and side
effects from a range of sources including their own rheumatology team.
In particular, people with AS express concerns about short and long term side effects
and risks. They were wary about immunosuppression leading to infections and about
the possibility of allergic reactions. The fact that secukinumab was a self injection, as
opposed to an oral formulation was perceived as a drawback. A number of people
were concerned about the possible cost of secukinumab to the NHS.
Any possible side effects that may occur in the future with prolonged use.
New drugs so the effects of long term treatment are not known.
Side effects. l am 84 years old and live on my own. I like to keep my independence
and do a lot of exercises every day. I would not like to develop any side effects.
Upper respiratory tract infections. I have asthma and frequent bronchitis and may be
even more susceptible than I am now.
Probably infections of the chest would be the biggest disadvantage. AS sufferers
already have a problem expanding their lungs.
Like any treatment there will be side effects. This can't be helped. I take Humira and
suffer the side effects because it does help. I just hope they can do something about
the lowering of the immune system. The cost will be a main disadvantage.
It's currently going to be expensive, being a new medication, and not as widely
trialled as existing medications.

If you know of any differences in opinion between patients or carers
about the disadvantages of the treatment being appraised, please tell us
about them.
Not aware

National Institute for Health and Care Excellence
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6.

Patient population

Are there any groups of patients who might benefit more from the
treatment than others? If so, please describe them and explain why.
Not aware

Are there any groups of patients who might benefit less from the
treatment than others? If so, please describe them and explain why.
Not aware

7.

Research evidence on patient or carer views of the

treatment
Is your organisation familiar with the published research literature for
the treatment?
☐

Yes

☐

No

If you answered ‘no’, please skip the rest of section 7 and move on to
section 8.

Please comment on whether patients’ experience of using the treatment
as part of their routine NHS care reflects the experiences of patients in
the clinical trials.

Do you think the clinical trials have captured outcomes that are
important to patients? Are you aware of any limitations in how the
treatment has been assessed in clinical trials?

If the treatment being appraised is already available in the NHS, are
there any side effects that were not apparent in the clinical trials but
have emerged during routine NHS care?

Are you aware of any relevant research on patient or carer views of the
condition or existing treatments (for example, qualitative studies,
surveys and polls)?
☐

Yes

☐

No

If yes, please provide references to the relevant studies.

National Institute for Health and Care Excellence
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8.

Equality

NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular
protected characteristics and others. Protected characteristics are: age; being
or becoming a transsexual person; being married or in a civil partnership;
being pregnant or having a child; disability; race including colour, nationality,
ethnic or national origin; religion, belief or lack of religion/belief; sex; sexual
orientation.
Please let us know if you think that recommendations from this appraisal
could have an adverse impact on any particular groups of people, such as:


excluding from full consideration any people protected by the equality
legislation who fall within the patient population for which the treatment
is/will be licensed;



having a different impact on people protected by the equality legislation
than on the wider population, e.g. by making it more difficult in practice
for a specific group to access the treatment;



any adverse impact on people with a particular disability or disabilities.

Please let us know if you think that there are any potential equality
issues that should be considered in this appraisal.
None

Are there groups of patients who would have difficulties using the
treatment or currently available treatments? Please tell us what evidence
you think would help the Committee to identify and consider such
impacts.
Not aware

National Institute for Health and Care Excellence
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9.

Other issues

Do you consider the treatment to be innovative?
☐

Yes

☐

No

If yes, please explain what makes it significantly different from other
treatments for the condition.
Secukinumab has a different mode of action to anti TNF therapy. It is a fully human
monoclonal antibody that works on a different part of the immunological pathway
targeting a cytokine called IL 17A. We are aware that research shows IL 17A plays
an important role in driving the body's immune response in psoriasis and the
spondyloarthritides, including psoriatic arthritis and AS.

Are there any other issues that you would like the Appraisal Committee
to consider?
No

10.

Key messages

In no more than 5 bullet points, please summarise the key messages of
your submission.
 Current treatment of AS is limited to anti inflammatory medications and anti TNF
therapy

 Research shows anti TNF therapy is effective for approximately 80% of people
with AS. This means 20% of people with severe AS which was not managed
effectively by anti inflammatories do not respond to anti TNF therapy. As there are
no alternative treatments, these patients currently have to go back to anti
inflammatories or codeine based medication.
 There is a real unmet need for a novel medication in AS. Secukinumab works on a
different part of the immunological pathway, thus offering an alternative to current
therapeutic options.
 Symptoms of AS usually begin in adolescence or early adulthood, a critical period
in terms of education, work and establishment of social frameworks and
relationships. It is vital for young patients to feel confident that there are a range of
treatments which their rheumatologist can access to help them live an active and
satisfying life.
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response
to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors
Thank you for agreeing to make a submission on your organisation’s view of the
technology and the way it should be used in the NHS.
Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.
To help you in making your submission, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.
Please do not exceed the 8-page limit.

About you
Your name: XXXXXXXXXXXXXXXX
Name of your organisation: Royal College of Nursing
Are you (tick all that apply):
a specialist in the treatment of people with the condition for which NICE is
considering this technology?
a specialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)?
an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc)?
 other? Member of the RCN and specialist nurse in biologics for patients
with ankylosing spondylitis
Links with, or funding from the tobacco industry - please declare any direct or
indirect links to, and receipt of funding from the tobacco industry:
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response
to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors

What is the expected place of the technology in current practice?
The condition is currently treated in the initial stages with non-steroidal antiinflammatory drugs (NSAIDs) and analgesics. Patients with more severe disease will
be considered for and treated with anti TNF biologic therapy if they meet the
criteria. There is still significant variability in the availability of anti TNF across the
country although this does seem less than previously. Most specialists in the
management of ankylosing spondylitis appear to agree that the use of anti TNF is an
appropriate option for the treatment of this patient group.
The disadvantage of current treatments is that not all patients are able to tolerate
NSAIDs or they are contraindicated. Although anti TNFis effective for the majority
of patients, there is a small group who does not respond adequately to the treatment
and it is thought that there may be another part of the immune system that is having
a significant impact on the disease progression.
Another group to be considered are those who have non-radiographic axial
spondyloarthropathy. They have the symptoms but no x-ray changes and their
disease can be just as debilitating.
The technology should be used in secondary care and managed within specialist
teams. This technology would be used in place of existing technologies in most
cases so there would not be any significant impact on the current services.
The technology is not licenced in the United Kingdom (UK) for use with ankylosing
spondylitis at present and is not in regular use.
NICE TA 143, TA 233 – Etanercept, Adalimumab, Infliximab, Golimumab
These guidelines have been used for a number of years and there appear to be
agreement that that the methodology used would be appropriate. Some of the
evidence in these guidelines has been superseded and is being addressed at
present in NICE Technology appraisal of Ankylosing spondylitis and axial
spondyloarthritis (non-radiographic) - adalimumab, etanercept infliximab and
golimumab (inc rev TA143 and TA233) ID694 which is due to be published in
February 2016. This will allow for further options for technologies already licensed
and also for treatment of individuals who have non-radiographic axial
spondyloarthropathy.

The advantages and disadvantages of the technology
At present if an individual fails an anti TNFuse of a second or third one is at the
discretion of the Clinical Commissioning Group (CCG), if allowed there is evidence
that there is loss of effect of 10% for each further attempt. It is important that there is
an alternative to anti TNF that can provide the same benefit.
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for treating ankylosing spondylitis after inadequate response
to non-steroidal anti-inflammatory drugs or TNF-alpha inhibitors
The technology is given by subcutaneous route and after the loading dose it is
delivered by a monthly injection which is more convenient for the majority of patients.
It seems to be available in both needle and syringe and pen versions which allow
patient choice as one device does not suit all patients.
It is assumed that the rules on the use of this technology would be the same as the
existing ones in TA143 and 233 which have been demonstrated to be effective.
Papers published seem to be using standard research protocols that appear to be
similar to those used for technologies currently in use. The tools and outcome
measures, such as the Bath Indices follow current UK and international practice.
They appear to show the technology achieves the current improvement levels
expected of anti TNF technologies currently in use.
Reported side effects appear similar to currently used technologies.
Any additional sources of evidence
No comment
Implementation issues
The introduction of this technology should have a minimal impact on NHS staff as it
would be for individuals who are already under the care of the specialist and have
failed anti TNF treatment. Staff would require education about the technology and
its devices to enable them to provide appropriate education and monitoring to
individuals starting the treatment and know when it should be discontinued.
Equality
There are no comments to submit at this stage.
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
Secukinumab for the treatment of active ankylosing spondylitis in adults
who have responded inadequately to conventional therapy [ID719]
Thank you for agreeing to give us a statement on your view of the technology and the
way it should be used in the NHS.
Healthcare professionals can provide a unique perspective on the technology within
the context of current clinical practice which is not typically available from the
published literature.
To help you in making your statement, we have provided a template. The questions
are there as prompts to guide you. It is not essential that you answer all of them.
Please do not exceed the 8-page limit.

About you
Your name:
XXXXXXXXXXXX
Name of your organisation
Leeds Teaching Hospitals Trust and University of Leeds

Are you (tick all that apply):
-

a specialist in the treatment of people with the condition for which NICE is
considering this technology? X Clinical Lead for the Leeds SpA service,
currently overseeing in excess of 1000 patients with SpA

-

a specialist in the clinical evidence base that is to support the technology (e.g.
involved in clinical trials for the technology)? X

-

an employee of a healthcare professional organisation that represents
clinicians treating the condition for which NICE is considering the technology?
If so, what is your position in the organisation where appropriate (e.g. policy
officer, trustee, member etc.)? XXXXXXXXXXX and trustee of the British
Society for SpA

-

other? (please specify) X XXXXXXXXXXXXXXX board to the National
Ankylosing Spondylitis Society (NASS)

Links with, or funding from the tobacco industry - please declare any direct or
indirect links to, and receipt of funding from the tobacco industry:
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

What is the expected place of the technology in current practice?
How is the condition currently treated in the NHS? Is there significant geographical
variation in current practice? Are there differences of opinion between professionals
as to what current practice should be? What are the current alternatives (if any) to
the technology, and what are their respective advantages and disadvantages?
Are there any subgroups of patients with the condition who have a different prognosis
from the typical patient? Are there differences in the capacity of different subgroups
to benefit from or to be put at risk by the technology?
In what setting should/could the technology be used – for example, primary or
secondary care, specialist clinics? Would there be any requirements for additional
professional input (for example, community care, specialist nursing, other healthcare
professionals)?
If the technology is already available, is there variation in how it is being used in the
NHS? Is it always used within its licensed indications? If not, under what
circumstances does this occur?
Please tell us about any relevant clinical guidelines and comment on the
appropriateness of the methodology used in developing the guideline and the specific
evidence that underpinned the various recommendations.

Management of people with axial SpA including ankylosing spondylitis in the UK is
underpinned by the recently published NICE TA383 (1 February 2016) which allows
for the use of TNF inhibitors (adalimumab (Humira), certolizumab pegol (Cimzia),
etanercept (Enbrel), golimumab (Simponi) and infliximab (Remicade, Remsima,
Inflectra) in cases of severe active ankylosing spondylitis or severe non-radiographic
axial spondyloarthritis who have previously been unsuccessfully exposed to
non-steroidal anti-inflammatory drugs (NSAIDs). Unfortunately, there are 30-40% of
people with AS who do not respond or have a partial response to TNFi, yet they still
suffer from active AS leading to pain, stiffness leading to significant impairment of
their quality of life. The new technology, Secukinumab offers an alternative with a
new mechanism of action (inhibition of IL17-A), a cytokine pathway known to be
particularly relevant in SpA. In addition, data from phase III clinical trials with
Secukinumab show supreme response from skin psoriasis, higher to that achieved by
TNFi. This would make Secukinumab a particularly attractive option in those cases of
AS with associated skin psoriasis.
It is expected that Secukinumab would be used alongside TNFi in general practice as
available data from the Measure 1 and 2 programmes suggests equal efficacy in
biologic naïve and previous TNFi exposed patients. In the absence of any clinical
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)
biomarkers of disease geno/phenotype both treatments strategies (TNFi and IL-17Ai)
should be equally available.
The advantages and disadvantages of the technology
NICE is particularly interested in your views on how the technology, when it becomes
available, will compare with current alternatives used in the UK. Will the technology
be easier or more difficult to use, and are there any practical implications (for
example, concomitant treatments, other additional clinical requirements, patient
acceptability/ease of use or the need for additional tests) surrounding its future use?
If appropriate, please give your view on the nature of any rules, informal or formal, for
starting and stopping the use of the technology; this might include any requirements
for additional testing to identify appropriate subgroups for treatment or to assess
response and the potential for discontinuation.
If you are familiar with the evidence base for the technology, please comment on
whether the use of the technology under clinical trial conditions reflects that observed
in clinical practice. Do the circumstances in which the trials were conducted reflect
current UK practice, and if not, how could the results be extrapolated to a UK setting?
What, in your view, are the most important outcomes, and were they measured in the
trials? If surrogate measures of outcome were used, do they adequately predict longterm outcomes?
What is the relative significance of any side effects or adverse reactions? In what
ways do these affect the management of the condition and the patient’s quality of
life? Are there any adverse effects that were not apparent in clinical trials but have
come to light subsequently during routine clinical practice?

Secukinumab efficacy data shows that it is in line with currently available TNF
inhibitors. The studies did include a significant proportion of TNFi exposed individuals
(nearly 40%) showing equal levels of activity. As such it represents a valuable
alternative both as first liner and in previous TNF exposed cases. Effect on skin
psoriasis would also be of benefit. An obvious advantage of the new technology
would be the monthly dose which tends to be favoured over twice monthly or weekly
injections.
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal (STA)

Equality and Diversity
NICE is committed to promoting equality of opportunity, eliminating unlawful
discrimination and fostering good relations between people with particular protected
characteristics and others. Please let us know if you think that this appraisal:
Could exclude from full consideration any people protected by the equality
legislation who fall within the patient population for which [the treatment(s)] is/are/will
be licensed;
Could lead to recommendations that have a different impact on people
protected by the equality legislation than on the wider population, e.g. by making it
more difficult in practice for a specific group to access the technology;
Could lead to recommendations that have any adverse impact on people with
a particular disability or disabilities
Please tell us what evidence should be obtained to enable the Committee to identify
and consider such impacts

Not applicable. There is no reason to believe that Secukinumab use would impact
equality and diversity.

Any additional sources of evidence
Can you provide information about any relevant evidence that might not be found by
a technology-focused systematic review of the available trial evidence? This could be
information on recent and informal unpublished evidence, or information from
registries and other nationally coordinated clinical audits. Any such information must
include sufficient detail to allow a judgement to be made as to the quality of the
evidence and to allow potential sources of bias to be determined.
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I am not aware of any additional evidence that may be submitted in support beyond
what has been published or may be available from ongoing clinical trials in axial
spondyloarthritis, psoriasis and/or psoriatic arthritis.

Implementation issues
The NHS is required by the Department of Health and the Welsh Assembly
Government to provide funding and resources for medicines and treatments that
have been recommended by NICE technology appraisal guidance. This provision has
to be made within 3 months from the date of publication of the guidance.
If the technology is unlikely to be available in sufficient quantity, or the staff and
facilities to fulfil the general nature of the guidance cannot be put in place within
3 months, NICE may advise the Department of Health and the Welsh Assembly
Government to vary this direction.
Please note that NICE cannot suggest such a variation on the basis of budgetary
constraints alone.
How would possible NICE guidance on this technology affect the delivery of care for
patients with this condition? Would NHS staff need extra education and training?
Would any additional resources be required (for example, facilities or equipment)?

I do not envisage any way by which NICE guidance on this technology may affect the
delivery of care. The administration route and clinical characteristics of the drug are
similar to other technologies and as such clinicians and patients are well familiar with
them.
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Single Technology Appraisal (STA)
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1.

SUMMARY

1.1
Critique of the decision problem in the company’s submission
The decision problem addressed in the company submission was the same as the final scope issued by
NICE. The company submission report presented data which were representative of the patient
population, intervention, comparators and outcomes as described in the decision problem.
The searches in the company submission (CS) were well documented and easily reproducible;
searches were carried out in line with the NICE guide to the methods of technology appraisal
Sections 5.2.2 and 5.2.4.
There is a degree of uncertainty regarding the prevalence of disease due to the considerable variation
in estimates (dependent on which evidence source is used). Whilst this will have no direct bearing on
clinical or cost effectiveness, the degree of uncertainty will be important for policy decisions
incorporating budget impact analysis.
1.2
Summary of clinical effectiveness evidence submitted by the company
The evidence base for the clinical efficacy of secukinumab 150 mg in the treatment of ankylosing
spondylitis (AS) in adults with an inadequate response to conventional care consists of three
randomised controlled trials, as identified by a systematic literature review: MEASURE 2,
MEASURE 1 and A2209. MEASURE 2 and MEASURE 1 are Phase III randomised controlled
trials (RCTs) and comprise the main evidence base for the clinical efficacy and safety of secukinumab
presented in this submission.
MEASURE 1 was a two year study with an initiation date of October 2011 which randomised
371 adult patients with moderate to severe disease from 64 centres. In MEASURE 1, treatment of
interest comprised secukinumab i.v. (10 mg/kg intravenous) at baseline, week 2 and week 4 then
secukinumab 150 mg s.c. starting at week 8 and injected subcutaneously every four weeks. At
16 weeks there were 247 patients with data for analysis (placebo plus intervention of interest).
MEASURE 2 was a five year trial with an initiation date of October 2012 which randomised
222 adult patients with moderate to severe disease from 52 centres. In MEASURE 2, treatment of
interest comprised secukinumab 150 mg s.c. plus placebo 75 mg once weekly at baseline, weeks 1, 2,
3 and 4, followed by dosing every four weeks starting at Week 4. At 16 weeks there were 146 patients
with data for analysis (placebo plus intervention of interest).
The A2209 study was considered to be an unreliable source of evidence on account of its small size,
short duration as well as inconsistencies in study time endpoints and an absence of licensed dose
being administered. Table I presents outcomes reported in MEASURE 1 and MEASURE 2 some of
which have comparable outcomes in trials included in the MTC.
Secukinumab showed benefit over placebo at both 12 and 16 weeks in MEASURE 2 and at 16 weeks
in MEASURE 1 for ASAS 20, ASAS 40, BASDAI 50 and BASDAI change from baseline. In all
instances the relative performance of secukinumab at 16 weeks is broadly similar to that achieved at
12 weeks (MEASURE 2). Data at 12 weeks were not reported for BASFI change from baseline,
ASAS 5/6 response or SF-36 PCS, but at 16 weeks, secukinumab also showed benefit over placebo in
both MEASURE 1 and MEASURE 2 for these outcomes. For most other outcomes (where no results
from mixed treatment comparison are available, i.e. comparisons with other trials were not made)
13
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secukinumab showed benefit over placebo at 16 weeks in both MEASURE 1 and MEASURE 2. One
exception was ASAS partial remission where there was no significant difference between
secukinumab and placebo in MEASURE 2, whereas there was in MEASURE 1.
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
***************************************************
Table I: Outcomes from MEASURE 1 and MEASURE 2 at 16 weeks
Outcome
s

MEASURE 1

MEASURE 2

Placebo (N=122)
Secukinumab
Secukinumab
150 mg i.v.
150 mg s.c. (N=72)
(N=125)
Analysed for MEASURE 1, MEASURE 2 and other trials in MTC
ASAS 20 60.8% (OR 3.89;
28.7%
61.1% (OR 4.38;
95% CI 2.28 to
95% CI 2.14 to 8.96)
6.65)
ASAS 40 41.6% (p<0.0001)
13.1%
36.1% (p<0.001)
BASDAI 37.6% (p<0.0001)
8.2%
30.6% (p<0.01)
50
BASDAI -2.32, SE 0.172
-0.59, SE 0.180
-2.19, SE 0.248
change
[n=121]
[n=108]
[n=67]
from
baseline
BASFI
-1.84, SE 0.17
-0.37, SE 0.17
-2.15, SE 0.23
change
[n=121]
[n=108]
[n=67]
from
baseline
ASAS
48.8% (p<0.01)
13.1%
43.1% (p<0.001)
5/6
response
SF-36
5.57, SE 0.59
0.96, SE 0.61
6.06, SE 0.78 [n=67]
PCS
[n=122]
[n=111]
Analysed for MEASURE 1 and MEASURE 2 only
ASAS
15.2% (p<0.01)
3.3%
13.9% (p=0.0941)
partial
remission
ASDAS- **************** ****
**************
CRP
[major
improve
ment]
Patient’s -27.98, SE 2.030
-6.64, SE 2.130
-27.69,
SE 2.83
global
[n=121]
[n=108]
[n=67]
assessme
nt of
disease
activity
BASMI
**************** **************** ****************

Placebo (N=74)

28.4%

10.8%
10.8%
-0.85, SE 0.252
[n=64]

-0.68, SE 0.24
[n=64]

8.1%

1.92, SE 0.79 [n=66]

4.1%

****

-12.87,
[n=64]

SE 2.89

****************
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Outcome
s

linear
change
from
baseline
Periphera
l
symptom
s
measured
via
MASES
score
change
Healthrelated
quality of
life
(ASQoL)
– using
MMRM
Healthrelated
quality of
life
(FACITFatigue)
Healthrelated
quality of
life
(MCS)
Hs-CRP
change
from
baseline
Percent
work
time
missed
due to
health
(WPAIGH)
Percent
impairme
nt while
working
due to

MEASURE 1

MEASURE 2

Secukinumab
150 mg i.v.
(N=125)
*******

Placebo (N=122)

Secukinumab
150 mg s.c. (N=72)

Placebo (N=74)

*******

******

******

****************
*******

****************
*******

****************
******

****************
******

-3.58, SE 0.424
[n=121]

-1.04, SE 0.437
[n=111]

-4.00, SE 0.528
[n=66]

-1.37, SE 0.53
[n=66]

****************
******

****************
******

****************
*****

****************
*****

****************
******

****************
******

****************
*****

****************
*****

0.40, SE 1.090
[n=121]

0.97, SE 1.095
[n=107]

0.55;
[n=68]

****************
******

****************
*****

****************
*******

****************
*******

****************
******

****************
*******

****************
********

****************
*******

SE 1.104 1.13,
[n=66]

SE 1.105
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Outcome
s

health
(WPAI
GH)
Percent
overall
work
impairme
nt due to
health
(WPAIGH)

MEASURE 1

MEASURE 2

Secukinumab
150 mg i.v.
(N=125)

Placebo (N=122)

Secukinumab
150 mg s.c. (N=72)

Placebo (N=74)

****************
*******

****************
*******

****************
********

****************
********

ASAS = Assessment of Spondyloarthritis; ASQoL = Ankylosing Spondylitis Quality of Life; BASDAI = Bath
Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index;
BASMI = Bath Ankylosing Spondylitis Metrology Index; CI = confidence interval; CRP = c-reactive protein;
FACIT = Functional Assessment of Chronic Illness Therapy; hs = high sensitivity; i.v. = intravenous; MASES =
Maastricht Ankylosing Spondylitis Enthesitis Score; MCS = mental component score; mg = milligram;
MMRM = Mixed-effect model repeated measures; MTC = Mixed treatment comparison; OR = Odds ratio;
PCS = Physical component score; s.c. = subcutaneous; SD = standard deviation; SE = standard error; SF-36 =
Short form 36; WPAI-GH = Work Productivity and Activity Impairment Questionnaire: General Health

Mixed treatment comparison was used to compare the effectiveness of secukinumab 150 mg s.c.
against other treatments for ankylosing spondylitis. The proportion of patients who achieved an
ASAS 20 response was modelled as a binomial endpoint based on a network including nine studies
comparing nine treatments pooling data reported at 12-16 weeks in the whole population.
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
*************
The proportion of patients who achieved an ASAS 40 response was modelled as a binomial endpoint
based on a network including nine studies comparing nine treatments pooling data reported at 1216 weeks
in
the
whole
population.
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
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**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
*****************************************
The proportion of patients who achieved a BASDAI 50 response was modelled as a binomial endpoint
based on a network including seven studies comparing eight treatments pooling data reported at 1216 weeks
in
the
whole
population*************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
*********************************************************************************
The change from baseline in the BASDAI score was modelled as a continuous endpoint based on a
network of nine studies comparing nine treatments pooling data reported at 12-16 weeks in the whole
population.
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
***************************
The change from baseline in the BASFI score was modelled as a continuous endpoint based on a
network of nine studies comparing nine treatments pooling data reported at 12-16 weeks in the whole
population.
**********************************************************************************
**********************************************************************************
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**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
************************
1.3
Summary of the ERG’s critique of clinical effectiveness evidence submitted
The evidence presented is relevant to the scope of the decision problem.
It is not clear how mild or early AS has been identified nor why mild or early AS has been excluded
from literature searches since “there is no agreed consensus on the terms used to classify the severity
of AS” according to the response to request for clarification. Therefore, the only legitimate severitybased exclusion should have been non-active AS.
The screening phases of study selection were compliant with recognised guidelines but data extraction
methods were not. The processes outlined in the CS fall short of this standard in two regards. Firstly
only one reviewer was used in the process and secondly abstracts or posters were only used when
these were the terminal source, which is not advised since they may still include relevant and unique
outcomes even when they are not the terminal source. Therefore, there is a chance that relevant data
might have been missed or extracted incorrectly.
There is no comment within the CS as to how quality assessment was undertaken. Best practice would
have been for more than one person extract data from every report to minimise errors and reduce
potential biases. However, the ERG has reviewed the quality assessment of MEASURE 1 and
MEASURE 2 and is in agreement with the company’s assessment.
The ERG notes that MEASURE 1 is based on intravenous administration of secukinumab, whereas
MEASURE 2 is based on subcutaneous administration. This is recognised by the company as being a
potential limitation of the evidence, with MEASURE 1 loading dosage not being reflective of the
subcutaneous loading schedule. The ERG agrees with the company, that, although not ideal, inclusion
of MEASURE 1 seems reasonable in the light of limited evidence for subcutaneous administration.
The company did not provide comparable 12 week effectiveness data for all outcomes specified in the
scope. This means that comparisons at 16 weeks for MEASURE 1 and MEASURE 2 with trials
reporting outcomes after 12 weeks should be viewed with a degree of scepticism. This being said, the
performance of secukinumab in relation to placebo seems relatively stable between 12 and 16 weeks
for the main outcomes the ERG has been able to assess from MEASURE 2.
The selection of studies for inclusion in the MTC appears to be appropriate and the application of the
MTC methodology seems to be correct. There are some potential limitations which may lead to bias
in the results. The quality assessment of the studies included in the MTC highlighted a potential
imbalance between treatment arms at study onset in three studies. In two of these three studies
patients in the placebo arm had less severe disease than those patients randomised to active treatment.
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The effect of this imbalance is difficult to predict. The base case MTC analysis pooled data from time
points between 12 and 16 weeks based on the primary endpoint of the individual studies. This creates
a potential bias in favour of those treatments in studies with longer endpoints. The sensitivity analysis
reported in the CS which limited analysis to only data reported at 12 weeks showed reduced
effectiveness for secukinumab for most outcomes.
The base case MTC analysis reported results from a fixed effect model based on the justification that
there was no difference in the DIC statistic between fixed or random effects models and that a random
effects model was not mathematically feasible in some cases. The difficulty in obtaining results from
random effects is likely to be a result of the small number of studies for each treatment comparison in
the evidence networks. This means that the variation between studies is estimated based on a small
number of data points. Although the estimation of the variability in the treatment effects is difficult
due to the lack of data it is unlikely that the variability is zero as defined in a fixed effect model. The
use of a fixed effect model is likely to underestimate the true variation in the treatment effects.
1.4
Summary of cost effectiveness evidence submitted by the company
The population of the cost effectiveness analysis was the adult population of patients with active AS,
for whom conventional therapy (i.e. non-steroidal anti-inflammatory drugs alongside physiotherapy),
or prior biologic therapy, has been inadequately effective or not tolerated.
For the biologic naïve population, all anti TNF-alphas were considered as secukinumab’s
comparators, including available biosimilars of infliximab and etanercept. For the biologic
experienced population, conventional care was the only comparator. A National Health
Service (NHS) and Personal and Social Services (PSS) perspective is adopted with a lifetime time
horizon. Discount rates used for costs and quality-adjusted life years (QALYs) were 3.5%
The cost effectiveness model was a decision tree representing the induction period embedded to a
Markov model representing the post induction period. If a patient responds to a treatment s/he enters
maintenance therapy, otherwise s/he receives conventional care. While the structure was similar for
the biologic naïve and experienced populations, the input parameters were different.
Treatment effectiveness was modelled via short/long term changes in BASDAI and BASFI scores and
treatment response at the end of the induction period. Response conditional BASDAI and BASFI
short term changes were applied on the response conditional baseline scores. It was assumed that after
initial improvement, the BASDAI score remains constant whereas the BASFI score increases slowly.
For patients on biologics, it is assumed that the annual rate of BASFI progression was smaller. After
biologic discontinuation, it is assumed that patients lost all the initial BASFI improvements. The
BASDAI and BASFI score per cycle are instrumental in calculating that cycle’s state costs and QALY
estimates.
Regression models (a utility mapping model derived from MEASURE 1 and MEASURE 2 as the base
case) and other published models in the literature were used to translate BASFI/ BASDAI to cost/
QALY estimates
Data from MEASURE 1 and 2 trials were used for secukinumab effectiveness. Comparative
effectiveness estimates of secukinumab with other biologics in terms of BASDAI 50 and
BASDAI/BASFI change from baseline were obtained via separate MTCs. In these MTCs, two
possible options were available for selecting response assessment time points (strictly week 12 or
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between weeks 12-16). In addition to these, some conversion factors were derived from MEASURE 1
and 2 trials to transform the response probability and the change from baseline estimates from one
response definition to another.
In the company base case, the response definition was chosen as “BASDAI 50”, the base case used
MTC inputs synthesised data from time points between weeks 12-16, and used secukinumab data
from both MEASURE 1 and MEASURE 2. The company base case used withdrawal rates that were
separately derived for each comparator.
In the company base case for the biologic naïve population, secukinumab dominated all anti Tumour
Necrosis Factor (TNF) alpha agents except for golimumab (which had an ICER of £674,914 per
QALY). For the biologic experienced population, the ICER estimate was around £2,200 per QALY
gained
Next to the base case scenarios, two exploratory analyses were conducted. The first one was to
estimate the impact of allowing for a second line biologic treatment for biologic naïve patients. The
second analysis focused on the comparison of secukinumab with other anti TNF-alpha agents for the
biologic experienced population. Both of the analyses resulted in similar ICERs as in the base case.
After exploratory analyses, probabilistic sensitivity and scenario analyses were conducted. In most of
the scenarios secukinumab was either dominant or demonstrated lower costs and lower QALYs
compared to other biologics, where the ICER for the other biologics would be higher than
£20,000/QALYs.
1.5
Summary of the ERG’s critique of cost effectiveness evidence submitted
The ERG deemed that the revised model (provided by the response to the clarification letter) was
generally well reported. The major errors identified by the ERG in the original CS model had already
been corrected in the revised model. However, the ERG still identified additional programming errors
in the revised model, which were minor and mostly concerned the outcomes of the
exploratory/scenario and probabilistic sensitivity analyses. These errors did not impact the estimates
of the deterministic ICERs for the base case scenarios.
The population of the cost effectiveness analysis seems to be broadly in line with the scope. Some of
the biologic comparators of secukinumab were licensed only for severely active AS, which may
potentially create a bias if their effectiveness is based on populations which include non severely
active AS patients.
For the treatment naïve population, all anti TNF-alphas were considered as secukinumab’s
comparators, including available biosimilars of infliximab and etanercept. For the biologic
experienced population, conventional care was the only comparator. The ERG considers that other
biologics should be also considered as comparators to secukinumab in the biologic experienced
population.
The model structure represents clinical practice for first line biologic treatment, but the model did not
allow for comparing biologic treatment sequences, which is a limitation considering the increasing
number of biologics available for this indication.
Regression models (utility mapping model derived from MEASURE 1 and MEASURE 2 trials as the
base case) were used to translate BASFI/ BASDAI to QALY estimates. Unfortunately, the details of
20

CONFIDENTIAL UNTIL PUBLISHED

the utility mapping model and the model selection procedure were not provided by the company
despite the request from the ERG.
Data from MEASURE 1 and 2 trials were used for secukinumab effectiveness. In MEASURE 1,
loading doses of secukinumab were administered intravenously whereas it was licensed to be
administered subcutaneously.
In the modelling of the BASFI and BASDAI progression, response conditional baseline scores were
used. In many of the baseline scores, it was observed that the responders had lower (better) baseline
scores than non-responders. This might imply that patients with a better condition (with lower
BASDAI/BASFI scores) would benefit more from the treatment than the patients at a worse condition
(with higher BASDAI/BASFI scores). This implication was criticised by the appraisal committee of
the National Institute for Health and Care Excellence (NICE) Technology Appraisal (TA) 383.
In addition, the response conditional baseline values and the conversion factors used in transforming
effectiveness parameters (e.g. in between different response definitions) were all calculated based on
MEASURE 1 and 2 trial data collected from a fixed time point (week 12 or week 16). Hence, these
values remain unchanged when MTC approaches with different time point assumptions were selected.
The ERG considers that the independent evidence synthesis approach for these dependent parameters
(BASDAI, BASFI baseline and change from baseline estimates and BASDAI 50) are not plausible.
These parameters are correlated and the independent synthesis approach followed by the company
overlooks the very high correlation between these parameters. Due to this independent approach, the
model generates sometimes unreasonable estimates (e.g. change from baseline estimates that are
sometimes higher than the baseline scores, response conditional BASDAI change from baseline is less
than 50% of the baseline BASDAI even though response was defined as “BASDAI 50” etc.).
To overcome this issue, the ERG requested results from the joint modelling approach based on the
York model. However, the results provided in the response to the clarification letter used data from a
mixed population (biologic naïve and experienced) and the time point(s) when the response was
measured were not reported. Therefore, the ERG could not base the ERG base case analysis on the
provided results from the joint evidence synthesis results. In spite of the limitations of the joint
evidence synthesis results, instead the ERG conducted a scenario analysis, in which the treatment
effectiveness of the biologics and secukinumab were based on these results.
In the company base case, the response definition was chosen as “BASDAI 50”, MTC inputs
synthesising data from time points between weeks 12-16 were selected and data from both
MEASURE 1 and MEASURE 2 were used for secukinumab effectiveness. The ERG thinks using
MTC inputs based on time points between week 12 and week 16 would be inconsistent with the
economic model, because the induction period was strictly 12 weeks. Furthermore, this would create a
bias against interventions which had effectiveness evidence coming only from week 12, as these
interventions would lack the additional effectiveness benefit that the other interventions have from the
extra weeks of treatment after week 12. Therefore the ERG opted for the inputs from MTCs that use
data coming from strictly week 12.
The other questionable input choice was how the withdrawal rates were selected in the original CS
base case. The ERG was in favour of using the same withdrawal rate derived in the York Multiple
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Technology Appraisal (MTA) report for all biologics instead of using separately derived withdrawal
rates for each intervention as in the CS.
A similar issue also arose for the adverse event rates, since the adverse event rates were derived
separately for each intervention. However, the ERG decided not to update the CS base case rates
considering the limited impact on incremental results.
Note that the MTCs do not produce results for all of the comparators in the biologic naïve population.
For example treatment effectiveness of certolizumab pegol was assumed to be the average of the other
anti TNF-alpha treatments, since there is no trial for certolizumab pegol that reports its effectiveness
in biologic naïve patient populations. Even though this approach was approved by the clinical experts
from the UK, it should be kept in mind while interpreting the cost effectiveness results.
Two exploratory analyses were conducted to estimate the impact of allowing for a second line
biologic treatment for biologic naïve patients, and the comparison of secukinumab with other anti
TNF-alpha agents for biologic experienced population. Both of the analyses resulted in similar ICERs
as the base case ICER for biologic naïve population, because in both of the exploratory analyses, the
treatment effectiveness data for the biologics used in the second line originated from the same MTC
results used in the base case for the biologic naïve population. The only difference is that the efficacy
reduction factors derived from the MEASURE 1 and 2 trials were applied. Therefore, these
exploratory analyses were not very informative.
Another ambiguity concerning the reduction factors from MEASURE 1 and 2 is as follows: these
factors may reflect the reduction in secukinumab effectiveness when secukinumab was applied after
an anti-TNF-alpha. However, it is questionable to assume that anti TNF-alpha effectiveness would
reduce with the same proportion after secukinumab or after another anti TNF-alpha, since these are
different drug classes.
After exploratory analyses, probabilistic sensitivity analyses were conducted. The ERG found some
errors in the probabilistic sensitivity analysis (PSA) code of the original model, which were causing
the average PSA results to differ from base case deterministic results substantially. The ERG
corrected these errors in the PSA code, which lead to more plausible average PSA results. Even
though average PSA results are comparable to the deterministic base case results after corrections
from the ERG, using PSA results may still be misleading, since the existing correlation in baseline
BASDAI/BASFI, BASDAI/BASFI change from baseline and BASDAI 50 inputs were not reflected
as they were sampled independently.
1.6

ERG commentary on the robustness of evidence submitted by the company

1.6.1 Strengths
Searches were carried out in line with the NICE guide to the methods of technology appraisal. The
company’s submission and response to clarification provided sufficient details for the ERG to
appraise the searches. Literature screening within the evidence review was also undertaken to
reasonable standards and the ERG agrees with the company’s assessment of quality for MEASURE 1
and MEASURE 2 trials. Supporting evidence used to assess quality is well documented and quality of
the trials themselves suggests a low risk of bias.
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Overall, the CS is well presented and in line with the final scope. The ERG consider it particularly
helpful to include infliximab as a legitimate comparator, even though until prior to February 2016 the
drug was not recommended for use in the population. Inclusion of this comparator is seen as
conservative to secukinumab.
The model structure was based on the York model, which was clinically validated and used in
previous NICE TA383. EQ-5D data were available from the clinical studies to inform the utilities
used in the model, thus providing good quality evidence for the cost effectiveness analysis. Extensive
sensitivity and scenario analyses were performed, showing the robustness of the results.
1.6.2 Weaknesses and areas of uncertainty
The searches employed in some of the Cochrane databases included unnecessary study design filters.
The processes used to determine study quality and to extract data did not adhere to recognised
international standards (Cochrane Handbook). Only one reviewer, rather than a minimum of two, was
used in data extraction and quality assessment processes. Additionally, abstracts or posters were only
used when no full text paper was available. Therefore, there is a chance that relevant data might have
been missed or extracted incorrectly.
The company did not provide 12 week data but the company had previously provided details after
12 weeks for ASAS 20, ASAS 40, BASDAI 50, and BASDAI change from baseline for MEASURE 2
only as appendices to the MEASURE 2 clinical study report. This means that comparisons with other
trials reporting outcomes after 12 weeks should be viewed with a degree of scepticism. This being
said, the performance of secukinumab in relation to placebo seems relatively stable between 12 and
16 weeks for the main outcomes the ERG has been able to assess from MEASURE 2. Lack of
evidence from MEASURE 1 at 12 weeks further weakens the evidence base.
The ERG feels there is considerable uncertainty surrounding prevalence estimates and that this is an
area for future research.
Uncertainty surrounds the severity of patients between trials and within trials, which brings into
question their comparability. The company suggested in its response to clarification that “there is
currently no consensus on the definitions of mild, moderate or severe ankylosing spondylitis (AS). The
classification of AS continues to be a topic of debate and the absence of agreed terminology means
that the relevance and importance of this classification is unclear”. Aside from issues surrounding
evidence comparability, the issue is problematic in two further regards. Firstly, screening of title and
abstracts was undertaken with instructions to exclude evidence relating to mild or early AS. If there is
inherent uncertainty over severity definitions then one cannot be certain that such exclusion is
appropriate. The ERG is sympathetic to the approach taken by the company but perhaps this
uncertainty should have been acknowledged. The ERG notes that the Equality Impact Assessment for
TA383 mentions, as part of the appraisal scoping process, that “people with severe disease are
currently not allowed to switch to second TNF-alpha inhibitor if their disease does not respond to
their first TNF-alpha inhibitor”. However, the ERG is not aware that this applies to patients with nonsevere forms of the condition.
The evidence synthesis approach that was followed in the CS synthesised BASDAI, BASFI and
BASDAI 50 separately. This approach may overlook the correlations between the treatment
effectiveness parameters and may contribute to implausible outcomes such as having a BASDAI
decline from the baseline higher than the baseline itself.
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1.7
Summary of exploratory and sensitivity analyses undertaken by the ERG
The ERG defined a new base case analysis. This new ERG base case included the following
adjustments:




Biologic naïve population:
o Errors confirmed and corrected by the company
o Programming/coding errors relating to the conversion factor estimates and other
errors (these do not have an impact on the base case cost effectiveness analyses)
o Using MTC#3 for BASDAI 50 response rate and change from baseline estimates
(MEASURE 1 and MEASURE 2, using week 12 data)
o Choice of MTC withdrawal rates from York model
Biologic experienced population:
o Errors confirmed and corrected by the company
o Programming/coding errors relating to the conversion factor estimates (do not have
an impact on the base case cost effectiveness analyses)
o Using week 12 response data instead of week 16 from MEASURE 1 and
MEASURE 2. (14/61 for secukinumab and 5/62 for conventional care)
o Choice of MTC withdrawal rates from York model

The ERG decided to keep the other assumptions of the base case analyses from the updated model
sent in the response to the clarification letter. Even though the ERG has reservations especially around
the assumptions concerning how the treatment effectiveness is modelled, it was considered best to
follow the base case and show the impact of the questionable assumptions in the scenario analyses.
We observe that the ERG base case leads to substantially different results than the company base case,
without materially changing the acceptability of secukinumab given the common threshold of £20,000
to £30,000 per QALY gained. Overall, secukinumab remains cost-saving, as was observed in the
company base case. However, for some of the comparators, secukinumab no longer yields higher
QALYs, meaning that a trade-off needs to be made between cost-saving and loss of QALYs.
Additional scenario analyses were conducted by the ERG to explore the structural uncertainties in the
assumptions taken in the base case.
The scenario analysis results show that etanercept (both original and biosimilar version) is associated
with lower QALYs and higher costs versus secukinumab in all scenarios.
Infliximab (both original and biosimilar version) is associated with higher QALYs and higher costs
versus secukinumab: in all such cases the ICER for infliximab versus secukinumab falls above the
conventional threshold of £20,000 - £30,000 per QALY gained.
Adalimumab, golimumab and certolizumab pegol are mostly associated with higher QALYs and
higher costs versus secukinumab: in all such cases the ICER for comparator versus secukinumab falls
above the conventional threshold of £20,000 - £30,000 per QALY gained. For the scenarios in which
different treatment effectiveness inputs were used (e.g. from different MTCs), secukinumab
dominates these treatments (i.e. secukinumab provides higher QALYs with lower costs). Results are
generally robust in terms of the value for money of secukinumab.

24

CONFIDENTIAL UNTIL PUBLISHED

2

BACKGROUND

2.1
Introduction
This Chapter presents an overview of ankylosing spondylitis (AS) and its management. The content is
based on information presented in Section 3 of the company submission (CS) “Health condition and
position of the technology in the treatment pathway”.1 Further information on prevalence, signs and
symptoms, disease burden, eligible population and life expectancy can be found on pages 35 to 38 of
the CS while additional information on treatment pathways and existing NICE guidance can be found
on pages 38 to 41.1
2.2
Critique of company’s description of underlying health problem
The CS describes AS as “...a progressive arthritic disease that afflicts patients of working age,
causing pain and severe physical impairments that negatively impact on quality of life and social
functioning”.
Clinical features associated with AS include inflammatory back pain, inflammation of spinal joints
(sacroiliitis and enthesitis), peripheral arthritis and restricted spinal flexibility as a result of joint
fusion (ankylosis). The large peripheral joints (hips, shoulders and knees) may also be involved, and
the eyes and cardiovascular system can also be affected. [CS reference 58-60] The disease is further
characterised by inflammation of the sacroiliac joint at the base of the spine (sacroiliitis). [CS
reference 54] Chronic inflammation along the spine leads to back pain and stiffness which places a
considerable burden on patients in terms of physical impairment, pain, quality of life and social
functioning. [CS reference 69]
Age of onset is typically between the ages of 17–35 years, with 90-95% of cases diagnosed before the
age of 45 years but symptoms often present years before a formal diagnosis - which requires
radiographic evidence of sacroiliitis. [CS reference 55-57] AS is three times more common in men
than in women, and men are also more likely to have more severe disease. [CS reference 76]
The CS suggests that the cause of AS remains unknown.2 A recent systematic review undertaken by
Maxwell et al. suggested that the aetiology of the disease has a strong association with the gene HLAB27 and that is about 2% in those of those positive for HLA-B27.3 No validated molecular biomarkers
have been identified as being associated with AS diagnosis or disease activity, but there is evidence to
suggest a key role for pro-inflammatory cytokines such as IL-17A in AS pathophysiology. [CS
reference 70-71]
The CS suggests that exact prevalence of AS in the UK is not known and estimates are found to vary
considerably. In Europe the prevalence is estimated to be 23.8 cases per 10,000 (18.6 per 10,000 when
weighted for study design). [CS reference 51] According to data from the Department of Health in
2006, the number of patients diagnosed with AS was 200,000. [CS reference 72] An alternative
estimate from the NICE Biologics Commissioning Guide (2012) estimates 70,000 cases of AS in
England, based on AS prevalence estimates provided by the British Society for Rheumatology (BSR)
guidelines in 2004 – from 500 to 1,000 cases in a community of 500,000 adults.4 The CS suggests that
figures are an underestimate of the real prevalence of AS, in part due to a mean diagnostic delay of
8.57 years [CS reference 73-74] and that approaches to earlier diagnosis offer the opportunity of
improving estimates.
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ERG comment: The definition of AS is consistent with that used in other NICE appraisals, i.e.
“Ankylosing spondylitis is a progressive and irreversible condition causing a great deal of pain and
discomfort and impacting on an individual’s ability to go about their daily life”.5
The ERG believes that the company’s description of the underlying health problem is appropriate and
relevant to the decision problem under consideration. Further thought could have been given to
defining what is meant by inadequate responses to conventional therapy (including a focus on
defining what is meant by “intolerant” and the proportion of patients who might be described as such).
The ERG feels that more detailed discussion of prevalence estimates would have been appropriate in
the background section, given the huge variation found in estimates and the potential budget impact of
such variation. On the one hand, based on figures quoted in the CS, the ERG (and the company)
estimates prevalence for the UK of 42.1 per 10,000 (200,000 cases and ONS population estimates of
47.5 million adults resident in the UK in 2006). On the other hand, the ERG also calculates a
prevalence estimate of 16.6 per 10,000 for England (based on ONS estimate of population for
England of 42.1 million in 2012 and 70,000 cases estimated in NICE Biologics Commissioning
Guide 2012). Additionally, in response to clarification questions, the company has suggested that an
estimate of 42,1 cases per 10,000 is a similar order of magnitude to alternative European prevalence
estimates of 23.8 cases per 10,000.6 Whilst the ERG agrees with the company that this is the case, it
should be noted that, on those prevalence estimates, the UK would have had 870,000 more cases than
might be expected at the European prevalence level (equivalent to 77% more than expected). The
estimate for England is also of a similar order of magnitude to the European estimate but, in this
instance, England would have had 302,000 less cases than might be expected at the European
prevalence level (equivalent to 30.1% less than expected).
The CS includes a statement “The Commissioning Guide estimates that there are approximately
20,000 patients with AS in England eligible for treatment with biologic treatment”. [CS reference 39]
However, on review, the ERG found that the cited reference was not the Commissioning Guide and
does not refer to 20,000 patients. The only reference to a Commissioning Guide was a high level link
with no reference to a figure of 20,000. [CS reference 84] In the absence of further information, the
ERG was unable to check these numbers.
2.3
Critique of company’s overview of current service provision
The CS states that conventional care in the UK for patients with AS is treatment with non-steroidal
anti-inflammatory drugs (NSAIDs) alongside non-pharmacological pain relieving interventions like
physiotherapy. The CS suggests clinical concerns about side effects associated with long term use of
NSAIDs, particularly with mean delays from onset of symptoms to diagnosis of 8.57 years during
which time patients may have been regularly using NSAIDs. In the case of adults whose disease has
responded inadequately to or who cannot tolerate NSAIDs, the CS reports on a recent Multiple
Technology Appraisal (MTA; TA 383), which recommends, in such circumstances, the use of TNFα
inhibitor biologic therapies (adalimumab, certolizumab pegol, etanercept, golimumab, infliximab),
within their marketing authorisations, for the treatment of severe active AS in adults. 7 This
recommendation can be viewed in the context of other treatment guidelines including those issued by
the BSR in 2005. [CS reference 39] These guidelines recommend the use of TNFα inhibitor therapy
when patients have failed conventional treatment (two or more NSAIDs each taken sequentially at
maximum tolerated/recommended dosage for four weeks) in patients who have a diagnosis of AS
according to the modified New York criteria, where AS is active (Bath Ankylosing Spondylitis
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Disease Activity Index (BASDAI) ≥4 cm and spinal pain visual analogue scale (VAS; last week)
≥4 cm noted on two occasions at least four weeks apart without any change of treatment) .
ERG comment: The ERG believes that the company’s overview of current service provision is
largely appropriate and relevant to the decision problem under consideration. A point regarding the
inclusion of infliximab is discussed below.
However, one concern is that switching between TNF inhibitors has not been considered as part of
current service provision. Emery et al. 2012 suggest “inadequate response to one TNF inhibitor does
not preclude response to another” and consequently that “...the prescribing physicians of a large
proportion of patients who achieve only a partial response are likely to try other therapeutic options,
such as switching to another TNF inhibitor or a new class of agent in an effort to help patients gain a
better response”.8
Although comments by Emery et al. refer to patients with rheumatoid arthritis, the company should
have discussed whether the same behaviour reflects current service provision for adults with active
ankylosing spondylitis for whom NSAIDs or TNFα inhibitors have been inadequately effective or not
tolerated. Interestingly, Section 5.2.2 of the CS suggests that, as part of the assessment of cost
effectiveness, expert clinical feedback was gathered during model development which suggested that
75% of patients might be expected to use an alternative biologic therapy after failure of a first.6
Perhaps this information should have been cross-referenced in the overview of clinical effectiveness.
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3

Critique of company’s definition of decision problem

Table 3.1: Summary of the decision problem
(Based on table 1 of the CS1)
Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final NICE
scope

Population

Adults with active ankylosing
spondylitis for whom nonsteroidal anti-inflammatory
drugs, or TNFα inhibitors
have been inadequately
effective or not tolerated.

This submission considers the population of adult
patients with active AS for whom conventional care has
not been effective (biologic naïve population) or for
whom conventional care and TNFα inhibitors have not
been effective (biologic inadequate responder [IR]
population)

NA

Intervention

Secukinumab

Secukinumab 150 mg

NA

Comparator(s)

TNFα inhibitors

Biologic naïve population: TNFα inhibitors

For people whose disease has
responded inadequately to, or
who are intolerant to TNFα
inhibitors:
 Established clinical
management without
secukinumab

Biologic experienced population:
 Conventional care (base case): i.e. having
discontinued their first biologic, patients move
to conventional care
 TNFα inhibitors and conventional care
(exploratory analysis): i.e. having discontinued
their first biologic, patients can move to either
conventional care or a TNFα inhibitor

There are no formal guidelines on sequencing
of biologics (i.e. administering a second
biologic following discontinuation of an initial
biologic therapy), and there is a lack of robust
clinical data to support use of the TNFα
inhibitors in the biologic experienced
population, as acknowledged by the
Assessment Group as part of the NICE MTA
in AS and supported by the systematic
literature review in Section Error! Reference
7, 9
ource not found. of the CS. Therefore, for
the biologic experienced population
conventional care is considered to represent
established clinical management. Comparison
to biologics in this population is included as an
exploratory analysis.

 Disease activity
 Functional capacity

 Disease activity (ASAS20; ASAS40; BASDAI 50;
BASDAI change from baseline; ASAS 5/6; ASAS
partial remission; ASDAS-CRP [major

Outcomes

NA

28

CONFIDENTIAL UNTIL PUBLISHED

Final scope issued by NICE
 Disease progression
 Pain
 Peripheral symptoms
(including enthesitis,
peripheral arthritis and
dactylitis)
 Symptoms of extraarticular manifestations
(including uveitis,
inflammatory bowel
disease and psoriasis)
 Adverse effects of
treatment
 Health-related quality of
life.
Economic
analysis

 Cost effectiveness of
treatments should be
expressed in terms of
incremental cost per
quality-adjusted life year
(QALY).
 The time horizon for
estimating clinical and cost
effectiveness should be
sufficiently long to reflect
any differences in costs or
outcomes between the
technologies being
compared.

Decision problem addressed in the company
submission
improvement]; hsCRP change from baseline;
patient’s global assessment of disease activity)
 Functional capacity (BASFI change from baseline;
BASMI linear change from baseline)
 Disease progression (mSASS; MRI outcomes)
 Pain (as captured by ASAS and BASDAI criteria)
 Peripheral symptoms (including enthesitis,
peripheral arthritis and dactylitis) (MASES)
 Symptoms of extra-articular manifestations
including uveitis, inflammatory bowel disease and
psoriasis (captured under safety reporting)
 Adverse effects of treatment
 Health-related quality of life (ASQoL, EQ-5D, SF36 PCS and MCS, FACIT-Fatigue)
 Impairment in work and activities (WPAI-GH)

Rationale if different from the final NICE
scope

 Cost effectiveness analysis results expressed as
incremental cost-effectiveness ratios (ICERs) in
terms of cost per QALY
 Lifetime time horizon: a lifetime time horizon is
consistent with previous models in AS, including the
recent MTA of biologic therapies.7 AS is a chronic,
progressive life-long condition for which there is no
cure. The mean age of patients entering the model is
42.37; a 58-year time horizon is therefore
appropriate to capture the lifetime of patients, as all
patients within the model are assumed to die by age
101. This assumption is consistent with the fact that
only 0.02% of the overall UK population survive to
reach centenarian status. [CS reference 21]

NA
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Final scope issued by NICE
 NHS and Personal Social
Services (PSS) perspective.
 The availability of any
patient access schemes for
the intervention or
comparator technologies
should be taken into
account.
Other
considerations

If evidence allows, the
appraisal should consider
people who have or have not
had TNFα inhibitors

Decision problem addressed in the company
submission
 The perspective of the NHS and PSS is used.
 Patient access schemes for secukinumab,
certolizumab pegol and golimumab 100 mg are
taken into account.

Rationale if different from the final NICE
scope

The decision problem addressed by the economic
analysis considers both the population of patients who
are biologic naïve and the population of patients who
are biologic experienced

NA

AS = Ankylosing spondylitis; ASAS = Assessment of Spondyloarthritis International Society; ASDAS = Ankylosing Spondylitis Disease Activity Score; ASQoL =
Ankylosing Spondylitis Quality of Life; BASDAI = Bath Ankylosing Spondylitis Disease Activity; BASFI = Bath Ankylosing Spondylitis Functional Index; BASMI = Bath
Ankylosing Spondylitis Metrology Index; EQ-5D = EuroQol 5D questionnaire; FACIT = Functional Assessment of Chronic Illness Therapy; (hs)CRP = (high sensitivity) Creactive protein; ICER = incremental cost-effectiveness ratio; IR = inadequate responder; SF-36 PCS = Short Form 36 Physical Component Summary; MCS = Mental
Component Summary; mg = Milligram; MRI = magnetic resonance imaging; mSASSS = Modified Stoke Ankylosing Spondylitis Spinal Score; MTA = Multiple Technology
Appraisal; NA = not applicable; NHS = National Health Service; PSS = Personal Social Services; QALY = quality-adjusted life year; TNFα = Tumour necrosis factor alpha;
WPAI-GH = Work Productivity and Activity Impairment Questionnaire – General Health
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3.1
Population
The company submission considers the population of adult patients with active AS for whom
conventional care has not been effective (biologic naïve population) or for whom conventional care
and TNFα inhibitors have not been effective (biologic inadequate responder [IR] population).
ERG comment: Whilst the ERG feels that the clinical evidence submitted by the company broadly
matches the final scope10, there are three concerns. One concern relates to the way severity is handled,
another to lack of distinction between non-response and intolerance, and the third to a possible
mismatch between the company’s summary of the decision problem (Table 1 of the CS) and the
eligibility criteria for title and abstract screening for generation of evidence (Table 6 of the CS).
There are references throughout the CS to mild (see Table 6 – lists of criteria for inclusion and
exclusion of studies), moderate and severe forms (see Table 8 – summary of literature references) of
AS but these terms are not clearly defined nor is current service provision considered in respect of
these different forms of AS. With regard to the “mild or early form of AS”, it is not clear why this
group is incompatible with “adults with active ankylosing spondylitis for whom NSAID or TNF-alpha
inhibitors have been inadequately effective or not tolerated”. It is not known whether papers were
excluded according to this criterion, but if this was the case then potentially important evidence might
have been missed.
In response to clarification, the company suggested that there is no agreed consensus on terminology
used to clarify the severity of AS.6 Lack of information on the severity of patients, using universally
recognised methods, means there must be a degree of uncertainty on the comparability of trials.
On page 23 of the CS, the populations in MEASURE 1 and MEASURE 2 are described: “Both trials
included pre-specified sub-groups; firstly, patients naïve to prior TNFα inhibitor treatment and
secondly patients who had either experienced an inadequate response to prior TNFα inhibitor
treatment or who had been intolerant to at least one administration of a TNFα inhibitor agent:
referred to hereafter as the TNFα inadequate responder (IR) population”.1 This suggests that the
TNFα IR population comprises two separate groups, namely “inadequate responders” and “those who
had been intolerant”. There is no consideration as to whether these two groups are clinically different
or whether they might respond differently. There is also no opportunity to explore whether the
proportions of those who are intolerant within trials reflects the characteristics of the patient
population in England and Wales eligible for treatment.
3.2
Intervention
The CS states that secukinumab is a first-in-class, recombinant, high-affinity, fully human monoclonal
anti-human antibody of the IgG1/kappa isotype. Secukinumab holds a marketing authorisation with
the European Medicines Agency (EMA) and is therefore licensed for marketing in the European
Union.
Table 2 of the CS states that marketing authorisation for secukinumab is for the treatment of active
ankylosing spondylitis in adults who have responded inadequately to conventional therapy.
ERG comment: The intervention described in the CS matches the intervention described in the final
scope. It should be noted that a fixed dose (secukinumab 150 mg) was defined in the summary of the
decision problem.
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3.3
Comparators
In regard of the biologic naïve population, the CS lists comparators as TNFα inhibitors, i.e.
adalimumab (Humira®), certolizumab pegol (Cimzia®), etanercept (Enbrel®), golimumab (Simponi®),
and infliximab (Remicade®) including any licensed biosimilar products.
In the biologic experienced population, the CS comparators as conventional care, i.e. NSAIDs and
physiotherapy. The CS further suggests a lack of data on currently licensed alternative biologics as the
reason for not including this as a comparator in this population.
ERG comment: The ERG believes that the company’s overview of comparators is appropriate and
relevant to the decision problem under consideration. However it notes that, in May 2008, NICE
issued guidance that “Infliximab is not recommended for people with AS”.5 However, in a report
published in 2016, NICE re-assessed the evidence and have allowed rheumatologists to prescribe
infliximab “if treatment is started with the least expensive infliximab product”.7 Given the recentness
of latest guidance on infliximab, it is appropriate for it to be included in an overview of current
service provision. The ERG believes that inclusion of infliximab as a comparator is conservative to
secukinumab and therefore more appropriate than had it been excluded.
The ERG notes that the Equality Impact Assessment for TA383 mentions, as part of the appraisal
scoping process, that “people with severe disease are currently not allowed to switch to second TNFalpha inhibitor if their disease does not respond to their first TNF-alpha inhibitor”.11 However, the
ERG is not aware that this applies to patients with non-severe forms of the condition. Lack of
evidence on the proportions of patients with moderate and severe forms of the disease means it is
difficult to assess the impact of omitting switching. The CS suggests that a lack of data on currently
licensed alternative biologics was a reason why this form of treatment was not considered as a
comparator. However, there is little evidence of attempts being made to elicit clinical opinion on this
which, at least, might have helped with scoping such treatment scenarios.
3.4
Outcomes
The company has assessed the following outcomes:










Disease activity (Assessment of Spondyloarthritis (ASAS)-20; ASAS40; BASDAI 50;
BASDAI change from baseline; ASAS 5/6; ASAS partial remission; ASDAS- c-reactive
protein (CRP) [major improvement]; hsCRP change from baseline; patient’s global
assessment of disease activity)
Functional capacity (Bath Ankylosing Spondylitis Functional Index (BASFI) change from
baseline; Bath Ankylosing Spondylitis Metrology Index (BASMI) linear change from
baseline)
Disease progression (modified Stoke Ankylosing Spondylitis Spine Score (mSASSS;
magnetic resonance imaging (MRI) outcomes)
Pain (as captured by ASAS and BASDAI criteria)
Peripheral symptoms (including enthesitis, peripheral arthritis and dactylitis) (Maastricht
Ankylosing Spondylitis Enthesitis Score (MASES))
Symptoms of extra-articular manifestations including uveitis, inflammatory bowel disease
and psoriasis (captured under safety reporting)
Adverse effects of treatment
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Health-related quality of life (Ankylosing Spondylitis Quality of Life (ASQoL), European
Quality of Life-5 Dimensions (EQ-5D), short form 36 (SF-36) physical (PCS) and mental
component score (MCS), Functional Assessment of Chronic Illness Therapy (FACIT)Fatigue)
Impairment in work and activities (Work Productivity and Activity Impairment
Questionnaire: General Health (WPAI-GH))

ERG comment: This matches the outcomes described in the final scope and is a comprehensive list
of appropriate outcomes.
3.5
Economic analysis
ERG comment: As can be seen in Table 3.1 above, the decision problem addressed by the company
matches the final scope.
3.6
Other relevant factors
Two potential equity considerations were explored in this submission, one relating to patient
assessments and the other potential needle phobia.
In the case of patient assessments, guidance in TA143 was cited and followed namely “...there are
circumstances in which it may not be appropriate for healthcare professionals to use a patient's
BASDAI and spinal pain VAS scores to inform their conclusion about the presence of sustained active
spinal disease (...) In such cases, healthcare professionals should make use of another appropriate
method of assessment, which may include adapting the use of the questionnaire to suit the patient's
circumstances”. [CS reference 37]
In the case of needle phobia, the company suggest that the SensoReady® pen has features that may aid
injection in patients with needle phobia, thereby avoiding any inequity. The SensoReady® pen has
been shown to result in high patient acceptability in studies evaluating secukinumab in patients with
psoriasis.
ERG comment: The section relating to patient assessments is difficult to follow. The ERG assumes
that the issue is the same as that referred to in a recent equality impact assessment (TA 383)11, namely
that for people with physical, sensory or learning disabilities or communication difficulties, it may not
always be easy to BASDAI and spinal pain VAS scores. These scores are the usual way of defining
whether response is adequate or not. In such circumstances, it is acknowledged that clinicians can use
a wider judgement than just “scores” when interpreting concepts like response. This means that access
to the drug for such patients will not be unfairly restricted. This is the ERG’s interpretation of the
issue within the CS.
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********
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4

CLINICAL EFFECTIVENESS

4.1

Critique of the methods of review(s)

4.1.1 Description of company’s search strategies and critique
The Canadian Agency for Drugs and Technologies in Health (CADTH) evidence based checklist for
the Peer Review of Electronic Search Strategies (PRESS), was used to inform this critique.12 The
submission was checked against the Single Technology Appraisal (STA) specification for company/
sponsor submission of evidence.13 The ERG has presented only the major limitations of each search
strategy in the main report.
Clinical effectiveness
The company submission states that a systematic literature review (SLR) was conducted to identify
relevant clinical evidence for the use of secukinumab and relevant comparators in the treatment of
active AS. Searches were initially undertaken in January 2015 and updated in September 2015.
Searches were reported for MEDLINE, MEDLINE In-Process, Embase, BIOSIS and the Cochrane
Library. In addition online congress abstracts for the European League Against Rheumatism, National
Ankylosing Spondylitis Society, American College Rheumatology and British society of
Rheumatology were searched for the last three years (2013-2015). Searches of the EMA European
Public Assessment Reports, ClinicalTrials.gov and the International Clinical Trials Registry
Platform (ICTRP) were also undertaken. These meet the requirements specified in current best
practice guidance as detailed in NICE guide to the methods of technology appraisal.14 Search
strategies for the database searches were provided in Appendix C of the company submission and are
well reported and reproducible. Strategies for the congress searches and trials searches were not
included in the CS, however the strategies for ClinicalTrials.gov and ICTRP were provided following
a clarification request.
The database hosts for each database and the date search conducted were listed, however a specific
date span for each database was not provided. In response to a clarification request, the company
stated that the databases were searched from inception to the search dates above; database inception
dates for PubMed, EMBASE and BIOSIS were provided. These details are important in the search
methodology for reproducibility purposes as different databases have different date spans and time
segments, for example the Cochrane Library Database of Abstracts of Reviews of Effectiveness
ceased to be updated from March 2015 and so searching it for the update is unlikely to have retrieved
further results.
The database searches were clearly structured and used combinations of index terms appropriate to
the resource searched, free text and a large number of synonyms for the interventions and
comparators. Terms were used to limit results to randomised controlled trials (RCTs) only; a validated
filter does not appear to have been used or referenced but a wide range of relevant terms were used in
the limit. The EMBASE strategy included some terms for additional study designs such as cohort
analysis and comparative studies. Different platforms were used for the Embase and BIOSIS searches
in the initial searches and the update searches, adequate translation of indexing and field tags for those
searches were used.
The search strategy for the Cochrane databases contained a study design filter limiting the results to
trials. The ERG considered that this could be unnecessarily overly restrictive as the Cochrane
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databases are ready filtered resources, i.e. CENTRAL is predominately trials, the use of such a filter
could therefore compromise the sensitivity of the search.
Indirect and mixed treatment comparisons
The clinical effectiveness searches reported in Section 4.1 and Appendix C were used to inform the
indirect and mixed treatment comparisons. As the searches included a facet of relevant comparators
the ERG considered the searches fit for purpose.
Non-randomised and non-controlled evidence
The company states that there is no relevant non-randomised and non-controlled evidence for
presentation in this submission
Adverse events
No specific AE searches were performed; data appear to have been taken from MEASURE 2 and
MEASURE 1 trials and from the safety of secukinumab in another similar indication (psoriasis).
Cost effectiveness
The CS states that a SLR was conducted to identify evidence from economic analyses relating to the
use of secukinumab and relevant biologic comparators in the treatment of adult patients with AS.
Studies which included cost, resource utilisation or utility data were also identified. Searches were
initially undertaken in January 2015 and updated in September 2015. Searches were reported for
MEDLINE, MEDLINE In-Process, Embase, EconLit, BIOSIS and the Cochrane Library (CENTRAL,
NHS EED and HTA). The database searches were limited from 1999 to January 2015 and the update
searches limited to 1 January 2014 to January 2015. In addition the following resources were
searched: NICE, Scottish Medicines Consortium (SMC), International Society for Pharmacoeconomics and Outcomes Research (ISPOR), CADTH and Institute for Quality and Efficiency in
Healthcare (IQWiG) websites. Section 5.1.2 of the CS also mentions congress abstracts searching but
no information regarding which congresses were searched were provided. Search strategies for the
database searches were provided in the Appendix L of the company submission and are well reported
and reproducible.
In response to a clarification request, the company stated that the databases were searched from
inception to the search dates above; database inception dates for PubMed, EMBASE and BIOSIS
were provided. These details are important in the search methodology for reproducibility purposes as
different databases have different date spans and time segments, for example the National Health
Service’s Economic Evaluation Database (NHS EED) ceased to be updated from March 2015 and so
searching it for the update is unlikely to have retrieved further results. The database searches were
clearly structured and used combinations of index terms appropriate to the resource searched, free text
and a large number of synonyms for the interventions and comparators.
As with the clinical effectiveness SLR, different platforms were used for the Embase and BIOSIS
searches in the initial searches and the update searches, adequate translation of indexing and field tags
for those searches were used.
Economics and cost terms were included in the Cochrane Library search, particularly when searching
NHS EED. As this is an economics database the ERG believes it is not necessary to include this facet
for this database.
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Measurement and value of health effects
The same SLR used in the cost effectiveness section above, and therefore the same comments
regarding the search methods apply here.
Cost and healthcare resource use identification, measurement and valuation
The same SLR used in the cost effectiveness section above, and therefore the same comments
regarding the search methods apply here.
4.1.2 Inclusion criteria
Inclusion and exclusion criteria used to screen for relevant studies in the CS are set out in Tables 4.1
and 4.2 below. Table 4.1 includes the eligibility criteria that were applied on review of titles and
abstracts whereas Table 4.2 focuses on eligibility criteria applied at full paper review.
Table 4.1: Eligibility criteria of studies at level 1 (title and abstract) screening
(Based on Table 6 of the CS1)
Criteria

Inclusion criteria

Exclusion criteria

Population

 Adult (≥18 years) patients with active or
severe active AS
 TNFα inhibitor-naïve patients as long as
they had demonstrated prior intolerance or
inadequate response to conventional
treatments
 Second-line patients who had inadequate
response to prior treatments (e.g.,
conventional treatment with DMARDs,
NSAIDs, and/or TNFα inhibitors)
 Second-line patients who were intolerant
to prior treatments (e.g., conventional
treatment with DMARDs, NSAIDs,
and/or TNFα inhibitor)

 Children
 Patients with mild or early AS;
if population was mixed (i.e.,
mild to severe), the studies
were excluded if data for
active or severe active AS
were not reported separately
 Non-radiographic axial
spondyloarthritis
 Treatment-naïve patients

Intervention

 Secukinumab

 Non-biologic treatments for
AS (e.g., DMARDs, NSAIDs)

Comparators

 Certolizumab pegol (Cimzia®)
 Etanercept (Enbrel® [biosimilars: Avent,
BX2922, CHS-0214, ENIA11, Etacept,
Etanar, GP2013, GP2015, HD203,
LBEC0101, PRX-106, SB4, TuNEX,
Yisaipu])
 Adalimumab (Humira®, Trudexa
[biosimilars: ABP 501, BI695501, CHS1420, GP2017, M923, PF-06410293])
 Infliximab (Remicade® [biosimilars: CTP13, Remsima, Inflectra])
 Golimumab (Simponi®)

 Non-biologic treatments for
AS (e.g., DMARDs, NSAIDs)
 Combinations of the therapies
of interest

Outcomes

Any

None
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Criteria

Inclusion criteria

Exclusion criteria

Study design

 Randomised, controlled, prospective
clinical trials
 Long-term follow-up studies (e.g. openlabel follow-up studies with continuation
of treatments in their respective
randomised group)
 Systematic reviews, including metaanalysesa












Non-randomised clinical trials
Preclinical studies
Phase I studies
Prognostic studies
Retrospective studies
Prospective observational
studies
Case reports
Commentaries and letters
(publication type)
Consensus reports
Non-systematic reviews

Language

All languages

None

Date

No limit

None

AS = ankylosing spondylitis; DMARD = disease modifying anti-rheumatic drug; NSAID = non-steroidal
anti-inflammatory drug; TNFα = tumour necrosis factor alpha.
Note: The inclusion criteria encompassed studies evaluating biosimilar products for etanercept, adalimumab
and infliximab; The interventions of interest in this review consist of all therapy versions of the listed
treatments at labelled doses.
a
Only used for identification of primary studies that were missed in the electronic searches. Systematic
reviews and meta-analyses were only included during the initial screening process and were excluded during
the full-text review process (see table 4.3)

ERG comment: All of the ERGs comments relate to population as defined set out in the Table 4.1
above. Firstly, it is not clear how mild or early AS has been identified. Secondly, it is not clear why
mild or early AS has been excluded since according to page 70 of the company’s response to
clarification questions “there is no agreed consensus on the terms used to classify the severity of
AS”.6 Therefore, the only legitimate severity-based exclusion should have been non-active AS.
Finally, the ERG notes exclusion of non-radiographic axial spondyloarthritis and therefore assumes
that this group should be excluded from any recommendations in regard of secukinumab. All other
aspects of the CS seem to be compatible with the NICE scope.
Table 4.2: List of criteria for the inclusion and exclusion of studies at level 2 (full-text) screening
(Based on table 7 of the CS1)
Criteria

Inclusion criteria

Exclusion
criteria

Population

As level 1

As level 1

Intervention

As level 1

As level 1

Comparators As level 1

As level 1

Outcomes

To be included in the review, a study must report at least one of
the outcomes of interest.

None

Efficacy measurements:
 ASAS score
 Proportion of patients achieving ASAS20 response, ASAS40
response, ASAS70 response or ASAS 5/6 response
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Criteria

Inclusion criteria

Exclusion
criteria

 Proportion of patients achieving ASAS20 or ASAS40 response
in the subgroup of patients who are TNFα inhibitor-naïve, have
inadequate response to TNFα or who are TNFα intolerant
 ASAS partial remission
 Patient’s global assessment of disease activity
 Proportion of patients with inactive disease (ASDAS<1.3)
 Proportion of patients with clinically important change
(defined as ASDAS improvement of ≥1.1)
 Proportion of patients with major improvement (defined as
ASDAS improvement of ≥2.0)
 BASDAI score
 Spinal mobility assessed by BASMI (cervical rotation,
maximal intermalleolar distance, lateral spinal flexion, lumbar
flexion [modified Schober], tragus-to-wall distance), chest
expansion and occiput-to-wall distance
 BASFI score
 44 tender and swollen joint count
 Maastricht Ankylosing Spondylitis Enthesitis Score (MASES)
 Serum high-sensitivity C-reactive protein
 modified Stoke Ankylosing Spondylitis Spinal Score
(mSASSS): proportion of patients with a relapse
 Patient assessment spinal pain
QoL measurements:
 ASQoL
 EQ-5D
 SF-36
 HAQ
 FACIT-fatigue
Safety outcomes:
 Overall AEs
 Overall serious AEs
 Mortality
 Treatment-related mortality
 Discontinuations due to AEs
 Individual safety outcomes (may include serious viral upper
respiratory infections, dyslipidemia, headache, gastrointestinal
symptoms [nausea/pain], serious infections; TB; malignancies
(including lymphoma, melanoma, and NMSC); injection site
reactions; immunogenicity, uveitis flair, uveitis de novo, major
adverse cardiac event, and leukopenia)
Study design

 Randomised, controlled, prospective clinical trials
 Long-term follow-up studies (e.g. open-label follow-up studies
if patients continued in the group to which they were

As level 1,
Systematic
reviews and
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Criteria

Inclusion criteria
randomised)

Exclusion
criteria
meta-analyses

Language

As level 1

As level 1

Date

As level 1

As level 1

AE = adverse event; ASAS = Assessment of Spondyloarthritis International Society; ASDAS = Ankylosing
Spondylitis Disease Activity Score; ASQoL = Ankylosing Spondylitis Quality of Life; BASDAI = Bath
Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; EQ5D = EuroQol 5D questionnaire; FACIT = Functional Assessment of Chronic Illness Therapy; HAQ = Health
Assessment Questionnaire; MASES = Maastricht Ankylosing Spondylitis Enthesitis Score; mSASSS =
modified Stoke Ankylosing Spondylitis Spinal Score; QoL = quality of life; SF-36 = Short Form Health Survey;
NMSC = non-melanoma skin cancer; TNFα = tumour necrosis factor alpha

ERG comment: All aspects of the inclusion and exclusion criteria for full text screening as outlined
in Table 4.2 of the CS seem to be compatible with the NICE scope.
4.1.3 Critique of data extraction
Page 44 of the CS describes the methods for study selection in terms of two stage screening and
resulting data extraction of eligible studies.1 Titles and abstracts were retrieved for all identified
records and then independently screened by two researchers against the predefined PICOS inclusion
and exclusion criteria (Table 4.1) with differences resolved by a third reviewer where consensus could
not be reached. A second round of screening was performed on full papers with a closer focus on
admissible outcome criteria (see Table 4.2 above). The same methods were employed in both
screening phases for resolving differences between reviewers.
In respect of data extraction, the CS commented “Data for included articles were extracted from fulltext versions of studies, when these were available, by one reviewer. Abstracts or posters were only
used for extraction when these were the terminal source document. The data extracted from the
relevant RCTs included the trial characteristics, patient demographics, treatment history, disease
severity and interventions. Data were extracted for the following time-points, where available: Week
12, 16, 24, 52 and outcomes reported after Week 52”.1
ERG comment: The screening phases of study selection were compliant with recognised guidelines15,
16
but data extraction methods were not. In the Cochrane Handbook it is strongly recommended that
more than one person extract data from every report to minimise errors and reduce potential biases.15
The processes outlined in the CS fall short of this standard in two regards. Firstly only one reviewer
was used in the process and secondly abstracts or posters were only used when no full text paper was
available (‘terminal source’), which is not advised since they may still include relevant and unique
outcomes even when they are not the most comprehensive outcome. Therefore, there is a chance that
relevant data might have been missed or extracted incorrectly.
4.1.4 Quality assessment
Quality assessment for MEASURE 1, MEASURE 2 and trials in the mixed treatment
comparison (MTC) was undertaken using key questions from NICE Process and methods guides
Single technology appraisal: User guide for company evidence submission template (January 2015),
see page 21.17Results for MEASURE 1 and MEASURE 2 are reported in Appendix C (page 39) of the
CS appendices and replicated below (Tables 4.3 and 4.4).18
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Table 4.3: Quality assessment of MEASURE 2
(Based on Table 125 of 18)
Study Question

How Is the Question Addressed in the
Study?

Grade*

ERG
comment

Was randomisation carried
out appropriately?

The randomisation numbers were generated
using the following procedure to ensure that
treatment assignment was unbiased. A subject
randomisation list was produced by the IRT
provider, using a validated system that
automated the random assignment of subject
numbers to randomisation numbers. These
randomisation numbers were linked to the
different treatment arms, which in turn were
linked to medication numbers. A separate
medication list was produced by or under the
responsibility of Novartis Drug Supply
Management, using a validated system that
automated the random assignment of
medication numbers to packs containing the
investigational drugs.

Yes

Agree

Was the concealment of
treatment allocation
adequate?

At baseline, all eligible subjects were
randomised via IRT to one of the treatment
arms. The investigator or his or her delegate
contacted the IRT after confirming that the
patient fulfilled all the inclusion and exclusion
criteria. The IRT assigned a randomisation
number to the subject, which was used to link
the subject to a treatment arm and specified a
unique medication number for the first package
of investigational treatment to be dispensed to
the subject. The randomisation number was not
to be communicated to the caller.

Yes

Agree

Were the groups similar at the
outset of the study in terms of
prognostic factors, for
example, severity of disease?

There were no clinically meaningful
differences in demographic and other
background characteristics across the treatment
groups. There were slightly more females in the
150 mg group (36.1%) than the placebo group
(24.3%). Disease history and baseline
characteristics were well balanced across the
treatment groups and reflected a study
population with moderate-to-severe, active AS.

Yes

Agree

Were the care providers,
participants, and outcome
assessors blind to treatment
allocation? If any of these
people were not blinded, what
might be the likely impact on
the risk of bias (for each
outcome)?

Patients, investigator staff, persons performing
the assessments, and data analysts remained
blinded to the identity of the treatment from the
time of randomisation until the week-52
analysis, using the following methods:
randomisation data were kept strictly
confidential until the time of unblinding and
were not accessible by anyone else involved in
the study, with the exception of the bioanalyst;
the identity of the treatments was concealed by
the use of study treatments in form of prefilled

Yes

Agree
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Study Question

How Is the Question Addressed in the
Study?
syringes for s.c. injection, filled with
secukinumab or placebo that were identical in
appearance. A double-dummy design was used
because the identity of the study treatments
cannot be disguised due to their different
volume forms (0.5 ml vs. 1.0 ml).

Grade*

ERG
comment

Were there any unexpected
imbalances in dropouts
between groups? If so, were
they explained or adjusted
for?

There were no unexpected imbalances in
dropouts between the groups. No patients were
lost to follow-up in any of the treatment arms.

No

Agree

Is there any evidence to
suggest that the authors
measured more outcomes
than they reported?

Results were reported for primary, secondary,
and exploratory efficacy endpoints. Safety data,
quality-of-life, and utility data also were
reported.

No

Agree

Did the analysis include an
ITT analysis? If so, was this
appropriate and were
appropriate methods used to
account for missing data?

The full analysis set was composed of all
patients from the randomised set to whom
study treatment was assigned. Following the
ITT principle, patients were evaluated
according to the treatment assigned to at
randomisation.
Missing data for ASAS20/40 response and
other binary efficacy variables for data up to 1year were handled as follows: patients who
dropped out of the trial for any reason were
considered non-responders from the time they
dropped out through Week 52; patients who did
not have the required data to compute response
at baseline and at the specific timepoint were
classified as non-responders. Patients who were
unblinded prior to the scheduled time point
were considered non-responders from the time
of unblinding up to Week 16. The primary
analysis used the non-responder imputation.
Continuous variables were analysed using a
mixed-effects model repeated measures, which
was valid under the missing at random
assumption. For analyses of these parameters,
if all post-baseline values were missing then
these missing values were not imputed, and the
subject was removed from the analysis of the
corresponding variable.

Yes

Agree

AS = Ankylosing spondylitis; ASAS = Assessment of Spondyloarthritis; IRT = Interactive response technology;
ITT = Intention to treat; mg = Milligram; ml = Millilitre; s.c. = subcutaneous
*
Grades rated as Yes/No/Not Clear/NA
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Table 4.4: Quality assessment of MEASURE 1
(Based on Table 126 in CS appendices 18)
Study Question

How Is the Question Addressed in the Study?

Grade*

ERG
comment

Was randomisation
carried out
appropriately?

The randomisation numbers were generated using
the following procedure to ensure that treatment
assignment was unbiased. A subject randomisation
list was produced by the IRT provider, using a
validated system that automated the random
assignment of subject numbers to randomisation
numbers. These randomisation numbers were
linked to the different treatment arms, which in
turn were linked to medication numbers. A
separate medication list was produced by or under
the responsibility of Novartis Drug Supply
Management, using a validated system that
automated the sequential assignment of medication
numbers to study drug packs containing each of the
study drugs.

Yes

Agree

Was the concealment of
treatment allocation
adequate?

At the baseline, all eligible subjects were
randomised via IRT to one of the treatment arms.
The investigator or his or her delegate contacted
the IRT after confirming that the patient fulfilled
all the inclusion and exclusion criteria. The IRT
assigned a randomisation number to the subject,
which was used to link the subject to a treatment
arm and specified a unique medication number for
the first package of investigational treatment to be
dispensed to the subject. The randomisation
number was not communicated to any of the site
staff including the unblinded pharmacist or
unblinded qualified site personnel.

Yes

Agree

Were the groups similar
at the outset of the study
in terms of prognostic
factors, for example,
severity of disease?

There were no clinically meaningful differences in
demographic and other background characteristics
across the treatment groups. Most (95.4%) patients
were < 65 years of age, with a median age ranging
from 39.0 (secukinumab 150 mg group) to 41.0
years (secukinumab 75 mg and placebo groups).
More than two-thirds (69.3%) of the patients were
male, and 60.9% were Caucasian (white). Disease
history and baseline characteristics were wellbalanced across the treatment groups and reflected
a study population with moderate to severe active
AS. The median time since the first diagnosis of
AS was 4.1 to 5.8 years. Mean baseline BASDAI
scores were similar across all treatment groups.
Mean hsCRP level was approximately 17 mg/l in
all treatment groups. Baseline values for other
variables, including the BASMI linear score and
individual components and the erythrocyte
sedimentation rate (ESR), were also similar across
the treatment groups.

Yes

Agree
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Study Question

How Is the Question Addressed in the Study?

Grade*

ERG
comment

Were the care providers,
participants, and
outcome assessors blind
to treatment allocation?
If any of these people
were not blinded, what
might be the likely
impact on the risk of
bias (for each outcome)?

Patients, investigator staff (with the exception of
the unblinded pharmacist), persons performing the
assessments, and data analysts remained blinded to
the identity of the treatment from the time of
randomisation until the Week 52 analysis, using
the following methods:
 Randomisation data were kept strictly
confidential until the time of unblinding, and
were not accessible by anyone else involved in
the study with the exception of the bioanalyst,
the Novartis unblinded monitors and for the
preparation of the study medication, an
independent, unblinded
pharmacist/nurse/physician or authorised
personnel at the investigator’s site who prepared
the study medication for patients.
 The identity of treatments were concealed by
the use of study drugs in the form of syringes
(for s.c.) and infusion bags (for i.v.) filled with
reconstituted secukinumab/placebo solutions
that were identical in appearance, but the actual
secukinumab or placebo vials with lyophilisate
were supplied “open-label”.

Yes

Agree

Were there any
unexpected imbalances
in dropouts between
groups? If so, were they
explained or adjusted
for?

There were no unexpected imbalances in dropouts
between the groups.

No

Agree

Is there any evidence to
suggest that the authors
measured more
outcomes than they
reported?

Results were reported for primary, secondary, and
exploratory efficacy endpoints. Safety data,
quality-of-life, and utility data also were reported.

No

Agree

Did the analysis include
an ITT analysis? If so,
was this appropriate and
were appropriate
methods used to account
for missing data?

The full analysis set was composed of all patients
from the randomised set to whom study treatment
was assigned. Following the ITT principle, patients
were evaluated according to the treatment assigned
to at randomisation.
Missing data for ASAS20/40 response and other
binary efficacy variables (e.g. ASAS 5/6, etc.) for
data up to 1-year (Week 52) were handled as
follows:
Patients who drop out of the trial for any reason
were considered non-responders from the time they
drop out through Week 52.
Patients who do not have the required data to
compute response (e.g. ASAS components) at
baseline and at the specific time point were

Yes

Agree
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Study Question

How Is the Question Addressed in the Study?

Grade*

ERG
comment

classified as non-responders.
Patients who were unblinded prior to the scheduled
time point were considered non-responders from
the time of unblinding up to placebo-controlled
period (Week 24). The primary analysis used the
non-responder imputation.
Continuous variables (e.g. ASAS components)
were analysed using a MMRM which is valid
under the missing at random (MAR) assumption.
As such, single-point imputation of missing data
was not performed (e.g., last observation carried
forward (LOCF)). For analyses of these
parameters, if all post-baseline values were missing
then these missing values were not imputed and
this patient was removed from the analysis of the
corresponding variable, i.e. it might be that the
number of patients providing data to an analysis is
smaller than the number of patients in the FAS.
Data collected after Week 52 was generally
presented as ‘observed case’; i.e. all available data
for each time point was included in the analyses.
AS = Ankylosing spondylitis; ASAS = Assessment of Spondyloarthritis; BASDAI = Bath Ankylosing
Spondylitis Disease Activity Index; CRP = c-reactive protein; ESR = erythrocyte sedimentation rate; FAS =
Final analysis set; hs = high sensitivity; IRT = Interactive response technology; ITT = Intention to treat; i.v. =
intravenous; LOCF = last observation carried forward; MAR = missing at random; mg = Milligram; MMRM =
Mixed-effect model repeated measures; s.c. = subcutaneous
*
Grades rated as Yes/No/Not Clear/NA

ERG comment: There is no comment within the CS as to how quality assessment was undertaken.
Best practice would have been for more than one person extract data from every report to minimise
errors and reduce potential biases.15 The ERG has reviewed the quality assessment of MEASURE 1
and MEASURE 2 and is in agreement with the company’s assessment.
The company identified some methodological deficiencies in other trials in the MTC. Full quality
assessment tables for all studies included in the MTC are reported in Appendix K of the CS on
page 86.1 In the study by Huang et al. 2014 there was some evidence that the study groups were not
similar at the outset of the study.19 The group randomised to ADA treatment had 5.5% more patients
in the very high ASDAS category compared to the placebo group (65.5% vs. 60%).
A similar imbalance between treatment groups was reported for the RAPID-ax SpA study.
Specifically, 40% of patients in the CZP 200 mg arm had disease duration of <5 years compared to
only 28.1% in the placebo arm. The median CRP level was 16.6 mg/ml in the placebo arm compared
to 12.9 mg/ml in the CZP 400 mg arm. The exposure to prior TNFα was also higher in the placebo
group compared to the CZP groups.
The SPINE study also showed some imbalance between treatment groups at the outset of the study.
There were 7% of patients that were spinal radiological stage II in the placebo group compared to
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18% in the ETN group. In addition, the mean BASDAI score at baseline was 58 in the placebo group
and 64 in the ETN group.
ERG comment: If treatment groups within studies are unbalanced at baseline then this may introduce
bias in the treatment effects reported by those studies. This may in turn influence any treatment effects
calculated in the MTC based on those studies. In general, patients with more severe disease are less
likely to respond to treatment. In both RAPID-ax SpA and SPINE the patients in the respective
placebo groups may have had more severe disease than those randomised to active treatment. This
creates a potential bias in favour of the active treatment groups, CZP (RAPID-ax SpA) and
ETN (SPINE) respectively. A series of sensitivity analyses to explore the impact of this potential bias
where data allow would have been informative.
4.1.5 Evidence synthesis
The main synthesis of evidence provided by the company took the form of separate MTCs for both
the entire population and separately for the biologic-naïve population. Comparisons varied depending
upon whether or not outcome data was produced for specific effects. Specific effects considered in the
MTC were measured in terms of ASAS20, ASAS40, BASDAI 50, BASDAI change form baseline
and BASFI change from baseline. Analysis of ASAS 5/6 response and SF-36 PCS were analysed by
the company but results were only available on request.20 These are presented below.
Other effectiveness outcomes were presented for MEASURE 1 and MEASURE 2 (in appendices) but
these were not assessed for other studies in the MTC. These were; ASAS partial remission; ASDASCRP [major improvement]; hs-CRP change from baseline; patient’s global assessment of disease
activity; BASMI linear change from baseline; radiographic outcomes e.g. MSASSS (MEASURE 1
only); pain (as captured by ASAS and BASDAI criteria); peripheral symptoms measured with
MASES; adverse effects of treatment; health-related quality of life (ASQoL, EQ-5D, and MCS,
FACIT-Fatigue) or impairment in work and activities (WPAI-GH).
No effectiveness outcomes were presented for symptoms of extra-articular manifestations (EAMs)
which formed part of the original scope. However, these were assessed under safety reporting and the
company identified a lack of new cases in either MEASURE 1 or MEASURE 2 suggesting that
secukinumab is not associated with a worsening of EAMs.
Analysis of MTC is discussed in greater detail in Section 4.2 below.
The complete network of RCTs among AS patients was provided in Figure 20 of the CS1 follows:

45

CONFIDENTIAL UNTIL PUBLISHED

Figure 4.1: Complete treatment network of RCTs among AS patients
(Based on Figure 20 of the CS1)

Nodes represent each treatment included in the network. Trial names along each edge indicate the trials with
head-to-head comparisons for the corresponding treatments.
ADA40 = adalimumab 40 mg; AS = ankylosing spondylitis; CS = company submission; CZP200 =
certolizumab pegol 200 mg weeks 0, 2 and 4 then every 2 weeks; CZP400 = certolizumab pegol 400 mg weeks
0, 2 and 4 then every 4 weeks; ETN50QW = etanercept 50 mg once weekly; GOL50 = golimumab 50 mg;
GOL100 = golimumab 100 mg; INF5 = infliximab 5 mg/kg; SEC150 = secukinumab 150 mg

ERG comment: The methods of synthesising evidence seem reasonable. Outcomes that were
considered relevant for MTC appear to be selected on the basis that they were primary rather than
secondary endpoints in RCTs. However, some trials do report secondary outcomes which were both
included in the NICE scoping document and also reported in the company submission for
MEASURE 1 and MEASURE 2. For example, Huang et al. 201419 reports on MASES, hs-CRP
change and WPAI-GH at week 12 and Dougados et al. 201221 reports on major improvement in
ASDAS-CRP score and BASMI change. It would have been helpful if the company could have
considered the possible implications of selecting only a subset of outcomes from those identified in
the scope, particularly since data existed to populate more networks with these “secondary” outcomes.
It is also noteworthy that data for adverse effects are only reported for MEASURE 1 and
MEASURE 2 which makes it difficult to assess the relative safety of comparator drugs. The company
suggest this results from “no active comparator safety data in the AS indication” [page 152 of CS1].
The company point out that the safety profile for secukinumab is largely comparable to placebo: “In
MEASURE 2, the overall incidence of treatment-emergent AEs up to Week 16 in the secukinumab
150 mg group was comparable to the placebo group (65.3% vs. 63.5%, respectively). In MEASURE 1
there was a slightly higher rate of treatment emergent AEs up to Week 16 in the secukinumab 150
mg group compared with placebo (69.6% vs. 55.7%)” [page 153/4 of CS1]. Furthermore they suggest
“the majority of adverse events were mild or moderate in severity, with the most commonly reported
adverse event in both trials being nasopharyngitis”.
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4.2
Critique of trials of the technology of interest, their analysis and interpretation (and any
standard meta-analyses of these)
Included trials
The evidence base for the clinical efficacy of secukinumab 150 mg in the treatment of AS in adults
with an inadequate response to conventional care consists of three randomised controlled
trials (RCTs), as identified by a systematic literature review (SLR): MEASURE 2, MEASURE 1 and
A2209. MEASURE 2 and MEASURE 1 are Phase III RCTs comprise the main evidence base for the
clinical efficacy and safety of secukinumab presented in this submission; the A2209 trial is a small,
phase II proof-of-concept study that provides supportive data, including radiographic outcomes. The
A2209 study was considered to be an unreliable source of evidence on account of its small size, short
duration as well as inconsistencies in study time endpoints and an absence of licensed dose being
administered. The main methodological features of MEASURE 1 and MEASURE 2 have been
summarised in Table 10 of the CS1 replicated here in Table 4.5. Definitions of outcomes were
summarised in Tables 12 and 13 of the CS and replicated here in Tables 4.6 and 4.7.
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Table 4.5: Summary of methodology of the relevant randomised-controlled trials
(Based on table 10 of the CS1)
Trial Name

MEASURE 2

MEASURE 1

Location

International, multi-centre trial across 52 locations in the
following countries: Austria, Canada, Czech Republic, Finland,
Germany, Italy, Netherlands, Russian Federation, Singapore,
Spain, Switzerland, United Kingdom, United States
**/219 patients were from UK study sites.

International, multi-centre trial across 67 locations in the
following countries: Belgium, Bulgaria, Canada, France,
Germany, Italy, Mexico, Netherlands, Peru, Russian Federation,
Taiwan, Turkey, United Kingdom, United States
**/371 patients were from UK study sites.

Trial design

Randomised, double-blinded, double-dummy, parallel-group,
placebo-controlled Phase III trial

Randomised, double-blinded, parallel-group, placebo-controlled
Phase III trial

Inclusion and
exclusion criteria
for participants

Key eligibility criteria are shared across both MEASURE 2 and MEASURE 1 trials and are provided below.
Patients must have fulfilled the following criteria:
 Male or female ≥18 years
 Moderate to severe AS fulfilling the Modified New York criteria for AS, with prior documented radiological evidence
 Active AS, and BASDAI ≥4 (0-10) and spinal pain as measured by VAS ≥4 cm (0-10 cm) at baseline
 Report active disease despite current or previous NSAIDs, DMARDs and/or TNFα inhibitor therapy
Included patients were stratified according to being TNFα inhibitor-inadequate responders (IR) or TNFα inhibitor-naïve patients.
Patients were not eligible if they fulfilled exclusion criteria such as:
 Chest X-ray (or MRI in MEASURE 2 only) with evidence of ongoing infectious or malignant process, obtained within 3 months of
screening and evaluated by a qualified physician
 Previous exposure to secukinumab or any other biologic drug directly targeting IL-17A or IL-17A receptor
 Active ongoing inflammatory diseases other than AS that might confound the evaluation of the benefit of secukinumab therapy,
including inflammatory bowel disease or uveitis

Method of
randomisation

In both trials, all eligible patients were randomised (1:1:1) at baseline via Interactive Response Technology (IRT) to one of the
treatment arms. The IRT could be contacted via the Interactive Voice Response System (IVRS) or Interactive Web Response System
(IWRS).
Patients were stratified at randomisation according to TNFα inhibitor-naïve patients or TNFα inhibitor inadequate responder (IR)
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Trial Name

MEASURE 2

MEASURE 1

patients:

Trial treatments

Concomitant
medicines

 In MEASURE 2, approximately 40% of patients had to be
TNFα inhibitor-IR to ensure a representative patient
population for the assessment of efficacy and safety.

 In MEASURE 1, approximately 30% of patients had to be
TNFα inhibitor-IR to ensure a representative patient
population for the assessment of efficacy and safety.

 Group 1: secukinumab 75 mg plus placebo 150 mg once
weekly at Baseline, weeks 1, 2, and 3, followed by dosing
every four weeks starting at week 4 (n=73)
 Group 2: secukinumab 150 mg plus placebo 75 mg once
weekly at Baseline, weeks 1, 2, and 3, followed by dosing
every four weeks starting at week 4 (n=72)
 Group 3: placebo 75 mg and placebo 150 mg once weekly at
Baseline, weeks 1, 2, and 3, followed by dosing every four
weeks starting at week 4 (n=74)
[All treatments administered by s.c. injections in the form of prefilled syringe (PFS)]

 Group 1 (i.v.-75 mg): secukinumab i.v. (10 mg/kg) at Baseline,
weeks 2 and week 4 then secukinumab 75 mg s.c. every
4 weeks starting at week 8 (n=124)
 Group 2 (i.v.-150 mg): secukinumab i.v. (10 mg/kg) at
weeks 0, 2 and 4 then secukinumab 150 mg s.c. every 4 weeks
starting at week 8 (n=125)
 Group 3: placebo i.v. at Baseline, week 2 and week 4 then
placebo s.c. at week 8 and week 12 (n=122)

At week 16, patients who were randomised to placebo at baseline
were re-randomised to receive secukinumab 75 mg plus placebo
150 mg or secukinumab 150 mg plus placebo 75 mg (1:1) every
4 weeks up to 5 years.

At week 16, patients who had been randomised to placebo
(Group 3) at baseline were re-randomised to receive double-blind
treatment up to 2 years, based on treatment response as
determined by ASAS20 improvement criteria:
 Placebo non-responders were re-randomised to receive
secukinumab 75 mg or 150 mg s.c. (1:1) dosed every 4 weeks
 Placebo responders remained on placebo s.c. at weeks 16 and
20. At week 24, these patients received secukinumab 75 mg
s.c. or 150 mg s.c. (1:1) dosed every 4 weeks, regardless of
responder status, as dictated by the re-randomisation.

Guidelines for the use specific medications in MEASURE 2 and MEASURE 1 are provided in full in appendix E [of the CS1]. The list
of concomitant medicines include:
 Methotrexate (MTX) (7.5-25 mg/week) – stable dose for at least 4 weeks prior to randomisation and until week 52
 Folic acid - patients on MTX had to take folic acid supplementation before randomisation and during the trial to minimise the
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Trial Name

MEASURE 2
MEASURE 1
likelihood of MTX associated toxicity.
 Sulfasalazine (≤ 3 g/day) – stable dose for at least 4 weeks prior to randomisation and until week 52
 Systemic corticosteroids – stable dose for at least 2 weeks prior to randomisation, up to a maximum daily dosage of 10 mg
prednisone equivalent.
 NSAIDs (including COX-1 or COX-2 inhibitors) and acetaminophen/ paracetamol - stable dose for at least 2 weeks prior to
randomisation
Medicines that were prohibited from both trials and required appropriate wash-out prior to randomisation, are listed in appendix E [of
the CS1]. The list of prohibited medicines not allowed after the start of the washout period include:
 Other biological therapies (etanercept, infliximab, adalimumab, golimumab, certolizumab)*
 Unstable dose of MTX or sulfasalazine
 Other DMARDs (except MTX or sulfasalazine)
 Leflunomide (within 4 weeks of randomisation with cholestyramine washout or within 8 weeks of randomisation without
cholestyramine washout)
 Unstable dose of NSAIDs (COX-1 or COX-2 inhibitors) (until week 20 in MEASURE 2)
 Systemic corticosteroids > 10 mg prednisone equivalent
 Intra-articular steroids injections (until week 20 in MEASURE 2 and week 16 in MEASURE 1)
 Any investigational treatment or participation in any interventional trial
 Analgesics other than paracetamol/ acetaminophen and low strength opioids PRN
 Live vaccinations (up to week 24 in MEASURE 1)

Primary endpoint

Proportion of patients achieving ASAS20 response at week 16

Secondary
endpoint(s)








Proportion of patients achieving ASAS40 response at week 16
High sensitivity C-reactive protein (hsCRP) change from baseline at week 16
Proportion of patients achieving ASAS 5/6 response criteria at week 16
BASDAI change from baseline at week 16
SF-36 PCS change from baseline at week 16
ASQoL change from baseline at week 16
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Trial Name

MEASURE 2
MEASURE 1
 Proportion of patients achieving ASAS partial remission criteria at week 16
 To evaluate the overall safety and tolerability of secukinumab compared to placebo as assessed by vital signs, clinical laboratory
values, and adverse events monitoring

Exploratory
endpoints


















Primary and secondary outcome measures at time points other than week 16
Change from baseline in ASAS components including BASFI
Change from baseline in ASDAS-CRP and ASDAS-ESR
Change from baseline in nocturnal back pain**
Change from baseline BASMI linear scores and in BASMI components
ASDAS inactive disease (<1.3), clinically important change (≥1.1) and major improvement (≥2.0)
Change from baseline in MASES
Change from baseline in swollen or tender joint count as determined by the 44-joint assessment
Change from baseline in ESR
Work productivity (WPAI-GH), quality of life (SF-36, FACIT-FATIGUE®) and utilities (EQ-5D)
BASDAI 50 defined as a 50% improvement of the initial BASDAI
Exploration of immunogenicity against secukinumab
PK/PD relationship
Pharmacogenetic assessments
Biomarker assessments
Cumulative NSAID intake during the trial (MEASURE 2 only)

In MEASURE 1, the following radiologic endpoints were also assessed (changes observed from baseline):
 mSASSS; radiography scoring after 2 years of treatment
 MRI of spine and sacroiliac joints at week 16, 1 year and 2 years (in TNFα inhibitor-naïve patients and at selected clinical sites
only)
 BMD of the lumbar spine, total hip and femoral neck after 1 year and 2 years of treatment
 Markers of cartilage and bone turnover over 2 years
Pre-planned

A pre-specified subgroup analysis was performed to explore any differences in outcomes between TNFα inhibitor-IR patients and
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Trial Name
subgroup analysis

MEASURE 2
patients who were naïve to TNFα inhibitor treatment.

MEASURE 1

*

These agents fall under the category of biologic immunomodulators and are prohibited medications. Administration of these agents requires study discontinuation.
Specified as nocturnal pain in MEASURE 2
AS = ankylosing spondylitis; ASAS = Assessment of Spondyloarthritis International Society; ASDAS = Ankylosing Spondylitis Disease Activity Score; ASQoL =
Ankylosing Spondylitis Quality of Life; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; BASMI =
Bath Ankylosing Spondylitis Metrology Index; BMD = Bone mineral density; COX(-1,-2) = cyclooxygenase(-1,-2); DMARD = disease modifying anti-rheumatic drug; EQ5D = EuroQol 5D questionnaire; ESR = Erythrocyte sedimentation rate; FACIT = Functional Assessment of Chronic Illness Therapy; (hs)CRP = (high sensitivity) C-reactive
protein; IRT = interactive response technology; IL = interleukin; IR, inadequate responder; i.v. = intravenous; IVRS = Interactive Voice Response System; IWRS =
Interactive Web Response System; MASES = Maastricht Ankylosing Spondylitis Enthesitis Score; MRI = magnetic resonance imaging; mSASSS = modified stoke
ankylosing spondylitis spine score; MTX = methotrexate; NSAIDs = non-steroidal anti-inflammatory drugs; PCS = physical component summary; PFS = pre-filled syringe;
PK/PD = pharmacokinetic/pharmacodynamic; PRN = pro re nata, when necessary; s.c. = subcutaneous; SF-36 = Medical Outcome Short Form Survey-36; TNFα = tumour
necrosis factor alpha; VAS = visual analogue scale; WPAI-GH = Work Productivity and Activity Impairment-General Health
**
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Table 4.6: ASAS response criteria
(Based on Table 12 of the CS1)
Trial outcome

Definition

ASAS response criteria [CS reference 167]
The ASAS response measures consist of four main assessment domains, the so-called ASAS
components:
1. Patient’s global assessment of disease activity measured on a VAS scale
2. Patient’s assessment of inflammatory back pain, represented by either total or nocturnal pain
scores, both measured on a VAS scale
3. Function represented by BASFI average of 10 questions regarding ability to perform specific
tasks as measured by VAS scale
4. Inflammation represented by mean duration and severity of morning stiffness, represented by the
average of the last 2 questions on the 6-question BASDAI regarding morning stiffness as
measured by VAS scale
In addition, ASAS response measures includes two additional assessment domains:
5. Spinal mobility represented by the BASMI lateral spinal flexion assessment
6. C reactive protein (acute phase reactant)
For further details of specific outcomes used within the ASAS response criteria, please see below.
Measures of ASAS response criteria

ASAS 5/6

An improvement of at least 20% or 40% and absolute improvement of at least
1 or 2 units on a 0-10 cm scale in at least 3 of the main assessment domains (1
to 4), with no worsening in the remaining domain.
An improvement of at least 20% in at least five of all six assessment domains.

ASAS partial
remission

Defined as a value not above 2 units in each of the main assessment domains (1
to 4) on a scale of 10.

ASAS20/40

ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis
Metrology Index; VAS, visual analogue scale

Table 4.7: Additional efficacy outcomes and definitions
(Based on Table 13 of the CS1)
Study outcome

Definition

ASDAS-ESR,
ASDAS-CRP
and ASDAS
response
[CS 168]

The ASDAS-ESR and ASDAS-CRP scores were utilised to assess AS disease
activity status.
Parameters used for ASDAS include: total back pain (BASDAI question 2),
the patient global assessment of disease activity, peripheral pain/swelling
(BASDAI question 3), duration of morning stiffness (BASDAI question 5) and
C-reactive protein (CRP) in mg/litre or erythrocyte sedimentation rate (ESR).
Disease activity states included: inactive disease, moderate disease activity,
high disease activity and very high disease activity. The 3 values selected to
separate these states were < 1.3 between inactive disease and moderate disease
activity, < 2.1 between moderate disease activity and high disease activity, and
> 3.5 between high disease activity and very high disease activity.
Selected cut-offs for improvement scores were a change ≥ 1.1 unit for
“minimal clinically important improvement” and a change ≥ 2.0 units for
“major improvement”.

ASQoL [CS 169]

A patient reported outcome measure designed to assess QoL in adult patients
with AS. It consists of an 18 item questionnaire with dichotomous yes/no
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Study outcome

Definition
response options. A single point is assigned for each ‘yes’ response and zero
points are assigned for a ‘no’ response. A lower score indicates better QoL.
The purpose of the ASQoL in these studies was to assess disease specific QoL.

BASDAI

Consists of a 0 through 10 scale (1 being no problem and 10 being the worst
problem, captured as a continuous VAS), which is used to answer 6 questions
pertaining to the 5 major symptoms of AS:
1. Fatigue
2. Spinal pain
3. Joint pain / swelling
4. Areas of localised tenderness (called enthesitis, or inflammation of tendons
and ligaments)
5. Morning stiffness duration
6. Morning stiffness severity
To give each symptom equal weighting, the mean (average) of the two scores
relating to morning stiffness was taken. The resulting 0 to 10 score was added
to the score for questions 1 through 4. The resulting 0 to 50 score was divided
by 5 to give a final 0 – 10 BASDAI score.
Scores of 4 or greater suggest suboptimal control of disease, and patients with
scores of 4 or greater are usually good candidates for either a change in their
medical therapy or for enrolment in clinical trials evaluating new drug
therapies directed at AS.

BASDAI 50 measure of
BASDAI

An improvement, i.e. decrease of at least 50% in the BASDAI score,
compared to baseline. [CS reference 170]

BASFI

Set of 10 questions designed (with input from patients with AS) to determine
the degree of functional limitation in AS patients.
The first 8 questions consider activities related to functional anatomy. The
final 2 questions assess the patients’ ability to cope with everyday life. A
0 through 10 scale captured as a continuous VAS) is used to answer the
questions. The mean of the ten scales gives the BASFI score – a value between
0 and 10.

BASMI

Validated instrument that uses the minimum number of clinically appropriate
measurements that assess accurately axial status, with the goal to define
clinically significant changes in spinal movement. Parameters included were:
lateral spinal flexion; tragus to wall distance; lumbar flexion (modified
Schober); maximal intermalleolar distance and cervical rotation angle.
Assessments were also taken of chest expansion and occiput-to-wall distance.

ESR

Changes from baseline in ESR.
Helpful in diagnosing inflammatory diseases and is used to monitor disease
activity and response to therapy.

EQ-5D [CS 171]

The measure is divided into two distinct sections. The first section includes a
questionnaire addressing five dimensions of quality of life (mobility, self-care,
usual activity, pain/discomfort and anxiety/depression).
The second section measures self-rated global health status utilising a
vertically oriented visual analogue scale (VAS), where 100 represents the
“best possible health state” and 0 represents the “worst possible health state”.
The EQ-5D is designed to assess health status in terms of a single index value,
which is obtained by transforming the responses to the questionnaire into a
scale utility score. Overall scores typically range from 0 to 1, with lower
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Study outcome

Definition
scores representing a higher level of dysfunction.

FACIT-Fatigue
[CS 172, 173]

The FACIT-Fatigue© is a 13-item questionnaire that assesses self-reported
fatigue and its impact upon daily activities and function.
The purpose of FACIT-Fatigue© in these studies was to assess the impact of
fatigue on patients with AS.

hs-CRP levels

hsCRP levels were measured to identify the presence of inflammation, to
determine its severity, and to monitor response to treatment.
Changes from baseline in hsCRP were expressed as a ratio of post-baseline to
baseline values. With the ratio normalised to 1.0 at baseline, ratios less than
1.0 represent decreased post-baseline values, whereas ratios greater than 1.0
represent increased post-baseline values.

MASES
(Expanded)
[CS 174]

Measure of enthesitis, including assessment of 13 enthesitis sites.

mSASSS
[CS 175]

Radiographic scoring method which assesses cervical, thoracic and lumbar
spine regions for damage associated with AS.

Patient’s global
assessment of
disease activity
(VAS)

Patient self-assessment performed using a 100 mm VAS ranging from not
severe to very severe, after the question "How active was your disease on
average during the last week?”

SF-36

Widely used and extensively studied instrument to measure health-related
quality of life among healthy patients and patients with acute and chronic
conditions
It consists of eight subscales that can be scored individually: Physical
Functioning, Role-Physical, Bodily Pain, General Health, Vitality, Social
Functioning, Role-Emotional, and Mental Health
The purpose of the SF-36 in these studies was to assess the HRQoL of
patients. Given the acute nature of this disease, version 2, with a 1-week recall
period, was used

WPAI-GH

The WPAI-GH questionnaire is an instrument to measure impairments in both
paid work and unpaid work. It measures absenteeism, presenteeism as well as
impairments in unpaid activity because of health problems during the past
seven days.

44-joint count

Forty four pre-specified joints were assessed for tenderness and swelling.

AS = ankylosing spondylitis; ASDAS = Ankylosing Spondylitis Disease Activity Score; ASQoL =
Ankylosing Spondylitis Quality of Life; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index;
BASFI = Bath Ankylosing Spondylitis Functional Index; BASMI = Bath Ankylosing Spondylitis Metrology
Index; EQ-5D = EuroQol-5D; ESR = erythrocyte sedimentation rate; FACIT = Functional Assessment of
Chronic Illness Therapy; (HR)QoL = (health-related) quality of life; hs-CRP = high-sensitivity C-reactive
protein; MASES = Maastricht Ankylosing Spondylitis Enthesitis Score; mSASSS = modified Stoke
Ankylosing Spondylitis Spinal Score; SF-36 = Medical Outcome Short Form Survey-36; VAS = visual
analogue scale; WPAI-GH = Work Productivity and Activity Impairment - General Health

On page 25 of the CS1 the company state “Taken together, the results of MEASURE 2 and
MEASURE 1 demonstrate the clinical efficacy of secukinumab treatment when assessed across a
variety of outcome measures in two large trials. These trials also show that the clinical benefit
demonstrated by secukinumab, regardless of TNFα inhibitor treatment status, is maintained for up to
two years”.
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Main outcomes reported in MEASURE 1 and MEASURE 2
Results for key outcome measures are considered below.
On page 110 of the CS1, the company reports that five main outcomes were considered relevant for
inclusion in the MTC and additionally identified ASAS 5/6 response and SF-36 values as additional
outcomes which were analysed. Evidence from MEASURE 1 and MEASURE 2 for each of these
outcomes as described in the main submission is presented below in separate tables:








ASAS20 response (Table 4.8)
ASAS40 response (Table 4.9)
BASDAI 50 response (Table 4.10)
BASDAI change from baseline (Table 4.11)
BASFI change from baseline (Table 4.12)
ASAS 5/6 response (Table 4.13)
SF-36 PCS (Table 4.14)

All other outcomes, which did not form part of the MTC, are presented in a separate table
(Table 4.15) and in narrative.
Table 4.8: ASAS20 response using observed data (12 weeks) and non-responder imputation
(16 weeks)
(Based on Tables 17 and 29 of the CS1, table 14.2-1.3 of CSR22)
Weeks from
baseline
12 weeks
16 weeks

MEASURE 1
Secukinumab 150 mg
i.v. (N=125)
NA
60.8% (OR 3.89;
95% CI 2.28 to 6.65)

Placebo
(N=122)
NA
28.7%

MEASURE 2
Secukinumab 150 mg
s.c. (N=72)
************
61.1% (OR 4.38;
95% CI 2.14 to 8.96)

Placebo (N=74)
*************
28.4%

ASAS = Assessment of Spondyloarthritis; CI = confidence interval; CS = company submission; CSR = Clinical
Study report; ERG = Evidence Review Group; i.v. = intravenous; mg = milligram; NA = Not available (in same
format); OR = odds ratio; s.c. = subcutaneous

For ASAS20, secukinumab shows marked benefit over placebo at both 12 and 16 weeks in
MEASURE 2 and at 16 weeks in MEASURE 1. The relative performance of secukinumab at
16 weeks is broadly similar to that achieved at 12 weeks (MEASURE 2).
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Table 4.9: ASAS40 response using observed data (12 weeks) and non-responder imputation
(16 weeks)
(Based on Tables 19 and 31 of the CS1, Table 14.2-2.3 of CSR22)
Weeks from
baseline
12 weeks
16 weeks

MEASURE 1
Secukinumab 150 mg
i.v. (N=125)
NA
41.6% (p<0.0001)

Placebo
(N=122)
NA
13.1%

MEASURE 2
Secukinumab 150 mg
s.c. (N=72)
************
36.1% (p<0.001)

Placebo (N=74)
************
10.8%

ASAS = Assessment of Spondyloarthritis; CS = company submission; CSR = Clinical Study report; ; ERG =
Evidence Review Group; i.v. = intravenous; mg = milligram; NA = Not available (in same format); s.c. =
subcutaneous

For ASAS40, secukinumab shows marked benefit over placebo at both 12 and 16 weeks in
MEASURE 2 and at 16 weeks in MEASURE 1. The relative performance of secukinumab at
16 weeks is broadly similar to that achieved at 12 weeks (MEASURE 2).
Table 4.10: BASDAI 50 response using observed data (12 weeks) and non-responder imputation
(16 weeks)
(Based on Tables 23 and 35 of the CS1, Table 14.2-31.3 of CSR22)
Weeks from
baseline
12 weeks
16 weeks

MEASURE 1
Secukinumab 150 mg
i.v. (N=125)
NA
37.6% (p<0.0001)

Placebo
(N=122)
NA
8.2%

MEASURE 2
Secukinumab 150 mg
s.c. (N=72)
************
30.6% (p<0.01)

Placebo (N=74)
************
10.8%

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; CS = company submission; CSR = Clinical
Study report; ERG = Evidence Review Group; i.v. = intravenous; mg = milligram; NA = Not available (in same
format); s.c. = subcutaneous

For BASDAI 50 secukinumab shows marked benefit over placebo at both 12 and 16 weeks in
MEASURE 2 and at 16 weeks in MEASURE 1. The relative performance of secukinumab at 16
weeks is broadly similar to that achieved at 12 weeks (MEASURE 2)
Table 4.11: BASDAI change from baseline using observed data (12 weeks) and MMRM
(16 weeks)
(Based on Tables 21 and 33 of the CS1, Table 14.2-3.3 of CSR22)
Weeks
from
baseline
12 weeks
16 weeks

MEASURE 1
Secukinumab
150 mg i.v.
(N=125)
NA
-2.32,
SE 0.172
[n=121]

MEASURE 2

Placebo
(N=122)

Secukinumab 150 mg s.c.
(N=72)

Placebo (N=74)

NA
-0.59,
SE 0.180
[n=108]

**********************
-2.19, SE 0.248 [n=67]

************************
-0.85, SE 0.252 [n=64]

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; CS = company submission; CSR = Clinical
Study report; ERG = Evidence Review Group; i.v. = intravenous; mg = milligram; MMRM = mixed-effect
model repeated measures; NA = Not available (in same format); s.c. = subcutaneous; SD = standard deviation;
SE = standard error
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For BASDAI change from baseline, secukinumab shows marked benefit over placebo at both 12 and
16 weeks in MEASURE 2 and at 16 weeks in MEASURE 1. The relative performance of
secukinumab at 16 weeks is broadly similar to that achieved at 12 weeks (MEASURE 2).
Table 4.12: BASFI change from baseline using MMRM
(Based on Tables 25 and 37 of the CS1)
Weeks from
baseline
12 weeks
16 weeks

MEASURE 1
Secukinumab 150 mg
i.v. (N=125)
NA
-1.84, SE 0.17 [n=121]

MEASURE 2

Placebo
(N=122)
NA
-0.37, SE 0.17
[n=108]

Secukinumab 150 mg
s.c. (N=72)
NA
-2.15, SE 0.23 [n=67]

Placebo
(N=74)
NA
-0.68, SE 0.24
[n=64]

BASFI = Bath Ankylosing Spondylitis Functional Index; CS = company submission; CSR = Clinical Study
report; ERG = Evidence Review Group; i.v. = intravenous; mg = milligram; MMRM = mixed-effect model
repeated measures; NA = Not available (in same format); s.c. = subcutaneous; SE = standard error

For BASFI change from baseline, secukinumab shows marked benefit over placebo at 16 weeks in
both MEASURE 2 and MEASURE 1. No evidence was provided to evaluate effectiveness at
12 weeks.
Table 4.13: ASAS 5/6 response using non-responder imputation
(Based on Tables 135 and 160 of CS appendices18)
Weeks from
baseline
12 weeks
16 weeks

MEASURE 1
Secukinumab 150 mg
i.v. (N=125)
NA
48.8% (p<0.01)

Placebo
(N=122)
NA
13.1%

MEASURE 2
Secukinumab 150 mg
s.c. (N=72)
NA
43.1% (p<0.001)

Placebo
(N=74)
NA
8.1%

ASAS = Assessment of Spondyloarthritis; CS = company submission; ERG = Evidence Review Group; i.v. =
intravenous; mg = milligram; NA = Not available (in same format); s.c. = subcutaneous

For ASAS 5/6 response, secukinumab shows marked benefit over placebo at 16 weeks in both
MEASURE 2 and MEASURE 1. No evidence was provided to evaluate effectiveness at 12 weeks.
Results from other trials (using both fixed and random effects models) were provided by the company
as part of response to clarification and these were largely favourable or neutral to secukinumab.6
Table 4.14: SF-36 PCS change from baseline using MMRM
(Based on Tables 156 and 181 of CS appendices18)
Weeks from
baseline
12 weeks
16 weeks

MEASURE 1
Secukinumab 150 mg
i.v. (N=125)
NA
5.57, SE 0.59 [n=122]

Placebo
(N=122)
NA
0.96, SE 0.61
[n=111]

MEASURE 2
Secukinumab 150 mg
s.c. (N=72)
NA
6.06, SE 0.78 [n=67]

Placebo
(N=74)
NA
1.92, SE 0.79
[n=66]

CS = company submission; ERG = Evidence Review Group; i.v. = intravenous; mg = milligram; MMRM =
mixed-effect model repeated measures; NA = Not available (in same format); PCS = Physical component score;
s.c. = subcutaneous; SE = standard error; SF-36 = Short form 36

For SF-36 PCS, secukinumab shows marked benefit over placebo at 16 weeks in both MEASURE 2
and MEASURE 1. No evidence was provided to evaluate effectiveness at 12 weeks. Results from
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other trials (using both fixed and random effects models) were provided by the company as part of
response to clarification and these were largely favourable or neutral to secukinumab.6
Other outcomes reported in MEASURE 1 and MEASURE 2
Table 4.15: Summary of other outcomes (MEASURE 1 and MEASURE 2)
(Based on Tables 27 and 39 of the CS1, Tables 137, 139, 143, 145, 147, 151, 154, 156, 158, 162, 164,
168, 170, 172, 176, 179, 181 and 187 of CS appendices18)
MEASURE 1
MEASURE 2
Other
Weeks
Outcomes
from
Secukinumab
Placebo
Secukinumab Placebo (N=74)
baseline 150 mg
(N=122)
150 mg s.c.
i.v.(N=125)
Using MMRM
BASMI linear
change from
baseline
Health-related
quality of life
(ASQoL) –
using MMRM

12 weeks
16 weeks
12 weeks
16 weeks

(N=72)

NA
*************
**********
NA
-3.58, SE 0.424
[n=121]

NA
*************
**********
NA
-1.04, SE 0.437
[n=111]

NA
***********
***********
NA
-4.00,
SE 0.528
[n=66]

NA
************
**********
NA
-1.37, SE 0.53
[n=66]

Health-related
quality of life
(FACITFatigue)
Health-related
quality of life
(MCS)

12 weeks
16 weeks

NA
*************
*********

NA
*************
*********

NA
***********
**********

NA
************
*********

12 weeks
16 weeks

NA
*************
*********

NA
*************
*********

NA
***********
**********

NA
************
*********

hs-CRP
change from
baseline

12 weeks
16 weeks

NA
0.40, SE 1.090
[n=121]

NA
0.97, SE 1.095
[n=107]

NA
1.13, SE 1.105
[n=66]

Patient’s
global
assessment of
disease
activity
Peripheral
symptoms
measured via
MASES score
change

12 weeks
16 weeks

NA
NA
-27.98, SE 2.030 -6.64, SE 2.130
[n=121]
[n=108]

NA
0.55;
SE 1.104
[n=68]
NA
-27.69,
SE 2.83
[n=67]

12 weeks
16 weeks

NA
*************
**********

NA
*************
**********

NA
***********
***********

NA
************
**********

NA
3.3%

NA
13.9%
(p=0.0941)
NA
***********
***

NA
4.1%

Using non-responder imputation
ASAS partial
12 weeks NA
remission
16 weeks 15.2% (p<0.01)
ASDAS-CRP 12 weeks
[major
16 weeks
improvement]
Using observed data

NA
*************
***

NA
****

NA
-12.87, SE 2.89
[n=64]

NA
****
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Other
Outcomes

Percent work
time missed
due to health
(WPAI-GH)
Percent
impairment
while working
due to health
(WPAI-GH)
Percent
overall work
impairment
due to health
(WPAI-GH)

Weeks
from
baseline

MEASURE 1

MEASURE 2

Secukinumab
150 mg
i.v.(N=125)
NA
*************
*********

Placebo
(N=122)

12 weeks
16 weeks

NA
*************
*********

NA
*************
**********

12 weeks
16 weeks

NA
*************
**********

NA
*************
**********

12 weeks
16 weeks

NA
*************
********

Secukinumab
150 mg s.c.
(N=72)
NA
***********
***********
*
NA
***********
***********
**

Placebo (N=74)

NA
***********
***********
**

NA
************
************

NA
************
***********
NA
************
***********

ASAS = Assessment of Spondyloarthritis; ASQoL = Ankylosing Spondylitis Quality of Life; BASMI = Bath
Ankylosing Spondylitis Metrology Index; CRP = c-reactive protein; CS = company submission; ERG =
Evidence Review Group; FACIT = Functional Assessment of Chronic Illness Therapy; hs = high sensitivity;
i.v. = intravenous; MASES = Maastricht Ankylosing Spondylitis Enthesitis Score; MCS = mental component
score; mg = milligram; MMRM = Mixed-effect model repeated measures; NA = Not available to ERG after
requesting; s.c. = subcutaneous; SD = standard deviation; SE = standard error; WPAI-GH = Work Productivity
and Activity Impairment Questionnaire: General Health

Other outcomes with quantified measure of effectiveness are set out in Table 4.15 above. Twelve
week data were not available for any of these outcomes. In both trials,
**********************************************************************************
(with the exception of ASAS partial remission in MEASURE 2) when assessed at week 16 (where the
difference between secukinumab and placebo was not significant). The AS quality of life
measure (ASQoL) demonstrated that the secukinumab 150 mg arm experienced significant
improvements in quality of life compared to placebo controls in both trials. Furthermore, statistically
significant improvements could be detected as early as week 4 in MEASURE 1 and week 8 in
MEASURE 2 demonstrating the rapid onset of action (page 24 of CS). The ERG was unable to verify
this statement from the materials provided by the company. For most outcomes results from
MEASURE 1 are confirmed by results from MEASURE 2. However, it is notable that in
MEASURE 1 secukinumab has a more marked effect then in MEASURE 2 for ASDAS-CRP [major
improvement], patient’s global assessment of disease activity, BASMI linear change from baseline
and health-related quality of life (MCS).
In the case of peripheral symptoms measured via MASES score change, the ERG note that
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************
Adverse effects of treatment
Adverse effects of treatment are shown in
Tables 4.18 and 4.19 (MEASURE 2) below.

Tables 4.16

and 4.17 (MEASURE 1)

and
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Table 4.16: Deaths, other serious or clinically significant adverse events or related
discontinuations – up to week 16 (Safety set) – MEASURE 1
(Based on Table 12-9 of CSR23)
Adverse Event Profile

Secukinumab
75 mg
(N=124)
n (%)

Secukinumab
150 mg
(N=125)
n (%)

Secukinumab
any dose
(N=249)
n (%)

Placebo
(N=122)
n (%)

Subjects with any AE(s)

*********

*********

**********

*********

Subjects with serious or other significant events
Death

*******

*****

*******

*******

Non-fatal SAE(s)

*******

*******

*******

*******

Discontinued study
treatment due to any AE(s)

*******

*******

*******

*******

AE = adverse event; CSR = Clinical Study Report; mg = milligram; SAE = serious adverse event

Table 4.17: Deaths, other serious or clinically significant adverse events or related
discontinuations – 52 weeks (Safety set) – MEASURE 1
(Based on Table 12-10 of CSR23)
Adverse Event Profile

Secukinumab
75 mg
(N=179)
n (%)

Secukinumab
150 mg
(N=181)
n (%)

Secukinumab
any dose
(N=360)
n (%)

Placebo up
to week 24
(N=122)
n (%)

Subjects with any AE(s)

**********

**********

**********

*********

Subjects with serious or other significant events
Death

*******

*****

*******

*******

Non-fatal SAE(s)

*********

********

********

*******

Discontinued study
treatment due to any AE(s)

*******

********

********

*******

AE = adverse event; CSR = Clinical Study Report; mg = milligram; SAE = serious adverse event

Table 4.18: Deaths, other serious or clinically significant adverse events or related
discontinuations – 16 weeks (Safety set) – MEASURE 2
(Based on Table 60 of the CS1)
Adverse Event Profile
Secukinumab
Secukinumab any
Placebo
150 mg
dose
(N=74)
(N=72)
(N=145)
n (%)
n (%)
n (%)
Subjects with any AE(s)

47 (65.3)

89 (61.4)

47 (63.5)

Subjects with serious or other significant events
Death

0 (0.0)

1 (0.7)

0 (0.0)

Non-fatal SAE(s)

4 (5.6)

7 (4.8)

3 (4.1)

Discontinued study treatment due to
any AE(s)

5 (6.9)

8 (5.5)

4 (5.4)

AE = adverse event; CS = company submission; mg = milligram; SAE = serious adverse event
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Table 4.19: Deaths, other serious or clinically significant adverse events
discontinuations – 52 weeks (Safety set) – MEASURE 2
(Based on Table 12-8 of CSR4)
Secukinumab,
Adverse Event Profile
Secukinumab
Secukinumab
combined
75 mg
150 mg
(*****)
(*****)
(*****)
n (%)
n (%)
n (%)
**********
Participants with any AE(s) *********
*********

or related

Placebo
(****)
n (%)
*********

Participants with serious or other significant events
Death

*******

*****

*******

*****

Non-fatal SAE(s)

*******

*******

********

*******

Discontinued study
treatment due to any AE(s)

*******

*******

********

*******

AE = adverse event; CSR = Clinical Study Report; mg = milligram; SAE = serious adverse event

Up
to
week 16
(MEASURE 1)
*******************************************************************************
(see Table 4.16). In MEASURE 2, any AEs were more common than placebo in participants receiving
secukinumab 150 mg but not at any dose (see Table 4.18). Over the whole 52 week treatment period
(MEASURE 1
and
MEASURE 2,
Tables 4.17
and 4.19)
**********************************************************************************
**********
EQ-5D
Disaggregated results for EQ-5D change from baseline up to 16 weeks are provided in Tables 4.20
and 4.21 replicated below. Results at 12 weeks have not been provided by the company and so cannot
be assessed by the ERG.
Table 4.20: EQ-5D answers at baseline and week 16 using observed data (full analysis set) –
MEASURE 1
(Based on Table 178 of CS appendices18)
Baseline
Week 16
Question

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

n/m (%)

n/m (%)

n/m (%)

n/m (%)

Mobility
I have no problems in
walking about

*************

I have some problems in
walking about

*************

I am confined to bed

***********

*************
*************
***********

************* *************
************* *************
***********

***********

Self-care
I have no problems with
self-care

*************

*************

************* *************
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Baseline
Question

I have some problems
washing or dressing myself
I am unable to wash or
dress myself

Week 16

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

n/m (%)

n/m (%)

n/m (%)

n/m (%)

*************

*************

***********

***********

************* *************
***********

***********

Usual activities
I have no problems with
performing my usual
activities

*************

I have some problems with
performing my usual
activities

*************

I am unable to perform my
usual activities

************

************* *************
*************
************* *************
*************
***********

***********

***********

*************

***********

Pain or discomfort
I have no pain or
discomfort

***********

I have some moderate pain
or discomfort

*************

I have extreme pain or
discomfort

*************

***********
*************
*************

************* *************
************* *************

Anxiety or depression
I am not anxious or
depressed

*************

I am moderately anxious or
depressed

*************

I am extremely anxious or
depressed

************

*************
*************
***********

************* *************
************* *************
***********

************

n=number of patients in each category; m=number of subjects evaluable.
EQ-5D = EuroQol 5D questionnaire ; mg = milligram

Table 4.21: EQ-5D answers at baseline and week 16 using observed data (full analysis set)MEASURE 2
(Based on Table 153 of CS appendices18)
Baseline
Week 16
Question

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

n/m (%)

n/m (%)

n/m (%)

n/m (%)
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Baseline
Question

Week 16

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

Secukinumab
150 mg
(N=125)

Placebo
(N=122)

n/m (%)

n/m (%)

n/m (%)

n/m (%)

Mobility
I have no problems in walking
about

***********

I have some problems in
walking about

************ ************ ************ ************

I am confined to bed

**********

************ ************ ************

**********

**********

**********

Self-care
I have no problems with selfcare

************ ************ ************ ************

I have some problems washing
or dressing myself

************ ************ ************ ************

I am unable to wash or dress
myself

**********

**********

**********

**********

Usual activities
I have no problems with
performing my usual activities
I have some problems with
performing my usual activities
I am unable to perform my
usual activities

**********

************ ************ ************

************ ************ ************ ************
**********

***********

**********

**********

**********

**********

***********

**********

Pain or discomfort
I have no pain or discomfort
I have some moderate pain or
discomfort

************ ************ ************ ************

I have extreme pain or
discomfort

************ ************

**********

************

Anxiety or depression
I am not anxious or depressed

************ ************ ************ ************

I am moderately anxious or
depressed

************ ************ ************ ************

I am extremely anxious or
depressed

**********

**********

**********

**********

n=number of patients in each category; m=number of subjects evaluable.
EQ-5D = EuroQol 5D questionnaire ; mg = milligram

EQ-5D was used to assess health status of patients but no assessment of EQ-5D outcomes is provided
in the CS or supplementary materials supplied to the ERG by the company. The ERG has reviewed
the
reported
values
and
considers
them
**********************************************************************************
**********************************.
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Radiographic outcomes
MEASURE 1 unlike MEASURE 2 provided results for radiographic outcomes. The MEASURE 1
trial assessed a number of radiological secondary endpoints in a subset of patients, reporting changes
from baseline for up to two years. Assessments included x-rays of the cervical, thoracic and lumbar
spine at week 104 analysed according to the modified Stoke Ankylosing Spondylitis Spinal
Score (mSASSS) and MRI scans at weeks 16, 52 and 104 to assess sacroiliac and spinal
inflammation. The mean ± SD change in mSASSS from baseline to week 104 was 0.30 ± 1.93 in the
secukinumab 150 mg arm and *********** in the placebo-secukinumab 150 mg arm. No
radiographic progression of the disease was observed in approximately 80% of patients randomised to
secukinumab at baseline after 104 weeks of treatment (mSASSS change ≤0).
Pain (as captured by ASAS and BASDAI criteria)
Pain is assessed in a number of different ways but no composite assessment of pain is provided in the
company submission. Pain is captured by ASAS and BASDAI criteria as well as featuring in health
related quality of life measures (e.g. EQ-5D and SF-36) and as part of treatment emergent adverse
events reported in tables 60/62 (week 16) and table 61/63 (week 104) of the CS for MEASURE 2/
MEASURE 1 (oropharyngeal pain, injection site pain, pain in extremity, upper abdominal pain),
respectively.1
ERG comment: The ERG note that MEASURE 1 loading doses are based on intravenous
administration of secukinumab whereas MEASURE 2 is based on subcutaneous administration. This
is recognised by the company as being a potential limitation of the evidence, with MEASURE 1
loading dosage not being reflective of the subcutaneous loading schedule. A recent review of optimal
medication methods undertaken by Jin et al. suggested that it would be “inappropriate to simply say
that one injection route is overwhelmingly better than another one” and it would be unwise, in the
absence of further research, to conclude that inclusion of evidence based on intravenous
administration was in some way beneficial to the company submission.24 The ERG agrees with the
company, that, although not ideal, inclusion of MEASURE 1 seems reasonable in the light of limited
evidence for subcutaneous administration.
The ERG requested the following as part of its letter of clarification “Please provide data separately
(...) for all outcomes specified in the scope (after 12 and 16 weeks), for both of the MEASURE trials
and, if available, all other trials included in the network meta-analysis.”
The company did not provide 12 week data in a format comparable to the 16 week data in the CS (see
Tables 4.8 to 4.11) for all outcomes specified in the scope. This means that comparisons with other
trials which report outcomes after 12 weeks should be viewed with a degree of scepticism. The
company provided input MTC input values for key outcomes at 12 weeks for both, MEASURE 1 and
MEASURE 2 (see Section 4.3), but the ERG was unable to reconcile these values with the week 12
data provided for MEASURE 2 in the CSR.22 This being said, the performance of secukinumab in
relation to placebo seems relatively stable between 12 and 16 weeks for the main outcomes the ERG
has been able to assess from appendices to the MEASURE 2 clinical study report (see Tables 4.8 to
4.11).
The ERG notes that outcomes relating to pain, adverse effects of treatment and health related quality
of life (all part of the original scope) have been provided for MEASURE 1 and MEASURE 2. Whilst
pain was not examined as a discrete entity or single composite measure,
**********************************************************************************
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***************************************. The ERG notes that the low numbers of events for
adverse effects of treatment is a key factor limiting meaningful comparative analysis. The ERG also
notes
that
evidence
from
MEASURE 1
and
MEASURE 2
**********************************************************************************
*********.
The ERG was not able to assess significant adverse event profile for MEASURE 2 at week 16
because
results
were
not
available.
It
was
noted
that
secukinumab
was
************************************************ in MEASURE 1 at week 16 and week 52
and in MEASURE 2 at week 52.
4.3
Critique of trials identified and included in the indirect comparison and/or mixed treatment
comparison
The CS1 reported the inclusion/exclusion of studies in the MTC on page 49 (Table 4.22).
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Table 4.22: Inclusion and exclusion of RCTs in the MTC
(Based on Table 8 of CS1)
Trial
Intervention
Comparator
acronym

Population

Aim/objectives of
the study

30 patients aged
18-65 with
moderate-tosevere AS were
randomly
assigned to
treatment

To assess the
efficacy and safety
of secukinumab in
treating patients
with active AS

A2209 trial

Two doses of i.v.
secukinumab (10 mg/kg)
given 3 weeks apart

Two doses of i.v.
placebo given
3 weeks apart

ANSWERS

Etanercept (25 mg) s.c. once
weekly

ASCEND

Etanercept (50 mg) s.c. once
weekly

Etanercept
47 patients
(50 mg) s.c. once responded to
weekly
etanercept (50 mg
weekly) in the
first phase of the
trial, and were
randomised to
either continue on
50 mg weekly or
reduce to 25 mg
weekly
Sulfasalazine
566 patients, at
titrated to a
least 18 years of
maximum of
age, with active
3 g/day
AS, who had

Primary
study
reference
Baeten et
al. 2013
[CS 22]

Secondary
references

To evaluate
maintenance of
response to
etanercept
following dose
reduction

Gaffney et
al. 2014
[CS 88]

NA

To compare the
efficacy and safety
of etanercept with
that of sulfasalazine

Braun et
al. 2011
[CS 89]

Braun et
al. 2012 [CS 90]
Moots et
al. 2012 [CS 91]

NA

Study
included in
MTC?
No –
treatment
regimen is
unlicensed
use of secukinumab at
dose of
10 mg/kg
3 weeks apart
No – dose
reduction
strategy not
relevant

No –
sulfasalazine
does not act
as a
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Trial
acronym

Intervention

Comparator

ASSERT

Infliximab (5 mg/kg) i.v. at
Weeks 0, 2, 6, 12, and 18

Placebo at weeks
0, 2, 6, 12, and
18

ATLAS

Adalimumab (40 mg) s.c.
every other week

Placebo every
other week

Population

Aim/objectives of
the study

previously failed
treatment with at
least 1 NSAID
were randomly
assigned to
treatment
279 adult patients
with AS for at
least three months
were randomly
assigned to
treatment

after 16 weeks of
treatment in
patients with axial
and peripheral
manifestations of
AS
To evaluate the
efficacy and safety
of infliximab in
patients with AS

315 patients, at
least 18 years of
age, with active
AS, were
randomly
assigned to
treatment

To evaluate the
safety and efficacy
of adalimumab in
patients with active
AS

Primary
study
reference

Secondary
references

van der
Heijde et
al. 2005
[CS 92]

Machado et
al. 2010 [CS 4]
Braun et
al. 2009 [CS 93]
Braun et
al. 2006 [CS 94]
Braun et
al. 2008 [CS 95]
van der Heijde
et al. 2015
[CS 97]
Sieper et
al. 2012 [CS 98]
Maksymowych
et al. 2010
[CS 99]
van der Heijde
et al. 2009
[CS 100]
van der Heijde

van der
Heijde et
al. 2006
[CS 96]

Study
included in
MTC?
comparator
arm in the
network and
is not a
treatment of
interest
Yes

Yes
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Trial
acronym

CANDLE

Intervention

Infliximab (3 mg/kg) i.v. at
weeks 0, 2, 6, 14 and every
8 weeks thereafter

Comparator

Placebo at weeks
0, 2 and 6, then
infliximab at
Weeks 14, 16,
22 and every
8 weeks
thereafter

Population

76 patients with
active AS were
randomised

Aim/objectives of
the study

To evaluate the
efficacy and safety
of low-dose
(3 mg/kg)
infliximab in the
treatment of AS

Primary
study
reference

Inman et
al. 2010
[CS 107]

Secondary
references
et al. 2009
[CS 101]
Revicki et
al. 2008
[CS 102]
van der Heijde
et al. 2008
[CS 103]
Davis et
al. 2007
[CS 104]
Sieper et
al. 2014
[CS 105]
van der Heijde
et al. 2008
[CS 106]
Maksymowych
et al. 2010
[CS 108]
Inman et
al. 2008
[CS 109]
Maksymowych
et al. 2008
[CS 110]

Study
included in
MTC?

No –
treatment
regimen is
unlicensed
use of
infliximab at
dose of
3 mg/kg
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Trial
acronym

Intervention

Comparator

Population

Aim/objectives of
the study

Giardina et
al. 2010

Etanercept (50 mg) s.c.
weekly

GO-RAISE

Golimumab (50 mg or
100 mg) s.c. every 4 weeks

Infliximab
(5 mg/kg at
week 0, 2, 6 and
every 6 weeks
Placebo every
4 weeks

50 patients who
were nonresponders to oral
NSAIDs
356 adult
patients, with
active AS, were
randomly
assigned to
treatment

To compare the
efficacy and safety
of etanercept and
infliximab
To evaluate the
efficacy and safety
of golimumab in
patients with AS

Primary
Secondary
study
references
reference
Giardina et NA
al. 2010
[REF 29]

Study
included in
MTC?
Yes

Inman et
al. 2008
[CS 111]

Yes

Deodhar et
al. 2015
[CS 112]
van der Heijde
et al. 2014
[CS 113]
Braun et
al. 2014
[CS 114]
van der Heijde
et al. 2013a
[CS 115]
Braun et
al. 2012b
[CS 116]
Braun et
al. 2012c
[CS 117]
Deodhar et
al. 2010
[CS 118]
van der Heijde
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Trial
acronym

Intervention

Comparator

Gorman et
al. 2002

Etanercept (25 mg) s.c.
twice a week

Placebo twice a
week

Hu et
al. 2012

Adalimumab (40 mg) s.c.
every other week during the

Placebo every
other week

Population

40 patients with
evidence of active
AS despite
accepted
treatments
46 patients who
had been treated

Aim/objectives of
the study

Primary
study
reference

To investigate the
efficacy of
etanercept in
patients with AS

Gorman et
al. 2002
[CS 126]

To investigate
whether

Hu et
al. 2012

Secondary
references
et al. 2013b
[CS 119]
Deodhar et
al. 2013
[CS 120]
Braun et
al. 2013
[CS 121]
Deodhar et
al. 2014a
[CS 122]
Inman et
al. 2013
[CS 123]
Van Der Heijde
et al. 2013c
[CS 124]
Kay et al. 2015
[CS 125]
NA

NA

Study
included in
MTC?

No – the
study did not
report any
endpoints of
interest
Yes
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Trial
acronym

Intervention

Comparator

Population

Aim/objectives of
the study

initial 12 week double-blind
period. This regimen
continued throughout the
ongoing open-label period

during the initial
12 week doubleblind period. At
week 12, all
patients began
receiving
adalimumab
(40 mg) s.c.
every other
week, and this
regimen
continued
throughout the
ongoing openlabel period
Placebo once
weekly for
6 weeks, then
etanercept
(50 mg) once
weekly

unsuccessfully
(nonresponsive or
lack of tolerance)
with ≥ 1 NSAID

adalimumab is
effective for active
AS patients and
whether it has an
impact on the
formation of fatty
deposition lesions
and serum
Dickkopf homolog
1 (Dkk-1) levels in
AS patients

152 Chinese
patients with
active AS were
randomised

Placebo once
weekly for
6 weeks, then
etanercept

381 Chinese
patients
completed the
trial

To evaluate the
short-term efficacy
and safety of
etanercept
treatment in
Chinese patients
with active AS
To evaluate the
efficacy and safety
of etanercept 50 mg
once-weekly

Huang et
al. 2010

Etanercept (50 mg) s.c. once
weekly

Huang et
al. 2011

Etanercept (5 mg) s.c. once
weekly

Primary
study
reference
[CS 127]

Secondary
references

Study
included in
MTC?

Huang et
al. 2010
[CS 128]

NA

No – there
was no
comparator
arm after
6 weeks

Huang et
al. 2011
[CS 129]

NA

No – there
was no
comparator
arm after
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Trial
acronym

Intervention

Comparator

Population

(50 mg) once
weekly
Huang et
al. 2014

Adalimumab (40 mg) s.c.
every other week

Placebo every
other week

LOADET

Etanercept (50 mg) s.c.
twice a week

Etanercept
(50 mg) once a
week

MarzoOrtega et
al. 2005

Infusions of infliximab
(5 mg/kg) i.v. at weeks 0, 2,
6, 14, and 22. In addition, all
subjects were provided at
week 0 with a prescription
for oral methotrexate at a
dose of 7.5 mg with folic
acid cover (5 mg twice a

Infusions of
placebo at
weeks 0, 2, 6,
14, and 22. In
addition, all
subjects were
provided at
week 0 with a

334 patients with
inadequate
response or
intolerance to
prior treatments
108 patients aged
18-70 with a
diagnosis of AS
and who had
failed treatment
with at least two
NSAIDs were
randomly
assigned to
treatment
42 patients with
persistent
inflammatory
back pain and
CRP>10 mg/l
despite treatment
with NSAIDs or
DMARDs

Aim/objectives of
the study
treatment of
Chinese patients
with active AS
To evaluate the
efficacy and safety
of adalimumab in
Chinese patients
with AS
To evaluate the
efficacy and safety
of etanercept
100 mg vs. 50 mg/
week in patients
with AS

To examine the
efficacy and safety
of infliximab
combined with
methotrexate
compared with
methotrexate alone
in the treatment of

Primary
study
reference

Secondary
references

Study
included in
MTC?
6 weeks

Huang et
al. 2014
[CS 130]

NA

Yes

NavarroSarabia et
al. 2011
[CS 131]

NA

No –
comparison
was to an
unlicensed
dose of
etanercept

MarzoOrtega et
al. 2005
[CS 132]

NA

No – the
study did not
connect to the
network
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Trial
acronym

MEASURE 1

Intervention

Comparator

week), which would be
eventually increased to
10 mg a week

prescription for
oral methotrexate at a dose
of 7.5 mg with
folic acid cover
(5 mg twice a
week), which
would be
eventually
increased to
10 mg a week
Placebo given
i.v. at weeks 0, 2
and 4, followed
by placebo s.c. at
week 8 and 12

Secukinumab given as i.v.
loading doses (10 mg/kg) at
weeks 0, 2 and 4, followed
by secukinumab (75 or
150 mg) s.c. at week 8 and
injected every 4 weeks

Population

Aim/objectives of
the study

Primary
study
reference

Secondary
references

Study
included in
MTC?

Baeten et
al. 2015a25

Baeten et
al. 2014
[CS 133]
Deodhar et
al. 2014
[CS 134]
Baeten et
al. 2015 [CS 23]
Baraliakos et
al. 2015 [CS 26]
Deodhar et
al. 2015
[CS 135]
Baeten et
al. 2015 [CS 28]

Yes

AS

371 patients, at
least 18 years old,
with moderate to
severe active AS
were randomly
assigned to
treatment

To demonstrate the
efficacy on signs
and symptoms at
week 16 and to
assess the long term
safety, tolerability
and efficacy on
signs, symptoms
and spine structure
of secukinumab in
subjects with active
AS despite current
or previous NSAID,
DMARD and/or
TNFα inhibitor
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Trial
acronym

Intervention

Comparator

Population

Aim/objectives of
the study

Primary
study
reference

therapy

MEASURE 2

Secukinumab (75 mg or
150 mg) plus placebo
(150 mg or 75 mg) s.c. once
weekly at weeks 0, 1, 2, 3
and 4, followed by dosing
every four weeks starting at
week 4

Placebo 75 mg
and placebo
150 mg s.c. once
weekly at weeks
0, 1, 2, 3 and 4,
followed by
dosing every
four weeks
starting at week
4

219 patients, at
least 18 years of
age, with
moderate to
severe active AS
were randomly
assigned to
treatment

To provide 16-52
weeks efficacy,
safety and
tolerability data to
support use of the
secukinumab PFS
for s.c. selfadministration in
patients with active
AS despite current
or previous NSAID,
DMARD and/or
TNFα inhibitor
therapy

Secondary
references

Study
included in
MTC?

Baraliakos et
al. 2015
[CS 136]
Wei et al. 2015
[CS 137]
Baeten et
al. 2015a25

Sieper et
al. 2014
[CS 138]
Baeten et
al. 2015 [CS 28]
Braun et
al. 2015
[CS 139]
Braun et
al. 2015
[CS 140]
Deodhar et
al. 2015
[CS 135]
Deodhar et
al. 2015
[CS 141]
Sieper et
al. 2015 [CS 27]
Sieper et

Yes
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Trial
acronym

Intervention

Comparator

Population

Aim/objectives of
the study

Primary
study
reference

Secondary
references

Study
included in
MTC?

al. 2015
[CS 142]

M03-606
Canadian AS
Study

Adalimumab (40 mg) s.c.
every other week for
24 weeks, then open label
adalimumab

Placebo every
other week for
24 weeks, then
open label
adalimumab

82 patients with
active AS who
had inadequate
response, or were
intolerant to >1
NSAID; and had
no prior exposure
to anti-TNF
therapy

RAPIDaxSpA

Certolizumab pegol
(200 mg) s.c. every 2 weeks
or certolizumab pegol
(400 mg) s.c. every 4 weeks

Placebo

325 patients, at
least 18 years of
age, with active
axial spondyloarthritis including
patients with AS
and nonradiographic axial
spondyloarthritis

To compare the
progression of
structural damage
in the spine in
patients with AS
treated with
adalimumab for up
to 2 years versus
patients who had
not received TNF
antagonist therapy
To evaluate the
efficacy and safety
of certolizumab
pegol after
24 weeks in
patients with axial
spondylitis and
non-radiographic
axial spondylitis

Lambert et
al. 2007
[CS 143]

Sieper et
al. 2014
[CS 105]
Van der Heijde
et al. 2009
[CS 144]

No – the
study did not
report any
endpoints of
interest

Landewe
et al. 2014
[CS 145]

Sieper at
al. 2015
[CS 146]
Landewe et
al. 2012
[CS 147]
Sieper et
al. 2014
[CS 148]

Yes
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Trial
acronym

Intervention

Comparator

Population

were randomly
assigned to
treatment

Aim/objectives of
the study

Primary
study
reference

Secondary
references

Study
included in
MTC?

Maksymowych
et al. 2014
[CS 149]
Sieper et
al. 2014
[CS 150]
Mease et
al. 2014
[CS 151]
Van der Heijde
et al. 2013
[CS 152]
Landewe et
al. 2013
[CS 153]
Sieper et
al. 2013
[CS 154]
Sieper et
al. 2013
[CS 155]
Landewe et
al. 2013
[CS 156]
Sieper et
al. 2014
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Trial
acronym

Intervention

Comparator

SPINE

Etanercept (50 mg) s.c. once
weekly

Placebo once
weekly

Tam et
al. 2014

Golimumab (50 mg) s.c.
monthly

Placebo monthly

Population

82 patients who
were refractory to
NSAIDs but
biologic-naive
41 patients with
AS who had an
inadequate
response to at
least two NSAIDs
during a 3-month
period, failure of
i.a. steroids or
failure of SSZ (in

Aim/objectives of
the study

To evaluate the
effect of etanercept
in patients with
advanced AS
To ascertain the
efficacy of
golimumab
compared with
placebo in the
prevention of
atherosclerosis and
arterial stiffness in
AS

Primary
study
reference

Dougados
et al. 2011
[CS 162]
Tam et
al. 2014
[CS 164]

Secondary
references
[CS 157]
Rosenbaum et
al. 2014
[CS 158]
Rudwaleit et
al. 2014
[CS 159]
Sieper et
al. 2014
[CS 160]
Sieper et
al. 2015
[CS 161]
Dougados et
al. 2012
[CS 163]
NA

Study
included in
MTC?

Yes

No – the
study did not
report any
endpoints of
interest
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Trial
acronym

Intervention

Comparator

Zhang et al.
2009

Etanercept s.c. for 12 weeks

Placebo for
6 weeks, then
etanercept for
6 weeks

Zhang et al.
2012

Etanercept 50 mg s.c. for 12
weeks

Placebo for
6 weeks, then
etanercept for
6 weeks

Population

patients with
predominantly
peripheral
arthritis)
86 patients with
active AS were
randomised

127 patients with
active AS were
randomised

Aim/objectives of
the study

Primary
study
reference

Secondary
references

Study
included in
MTC?

To evaluate the
short-term efficacy
of etanercept in
patients with active
AS
To evaluate the
efficacy of
etanercept in the
treatment of active
AS with enthesitis

Zhang et
al. 2009
[CS 165]

NA

Zhang et
al. 2012
[CS 166]

NA

No – there
was no
comparator
arm after
6 weeks
No – there
was no
comparator
arm after
6 weeks

AS = Ankylosing spondylitis; CRP = c-reactive protein; CS = company submission; DMARD = Disease modifying anti-rheumatic drug; g = gram; i.a. = intra-articular; i.v. =
intravenous; kg = kilogram; mg = milligram; MTC = Mixed treatment comparison; NA = not applicable; NSAID = Non-steroidal anti-inflammatory drugs; PFS =
Progression-free survival; RCT = randomised controlled trial; s.c. = subcutaneous; SSZ = Sulfasalazine; TNF = Tumour Necrosis Factor
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ERG comment: The selection of studies for incorporation in the MTC is consistent with the inclusion
criteria. The reason for the exclusion of one study (Marzo-Ortega et al. 2005 [CS reference 132]) was
questioned by the ERG in the clarification letter (Question A16). The explanation provided by the
company in response was that patients in both arms of this study received concomitant methotrexate
therefore the placebo arm in this study cannot be considered equivalent to the placebo arms of other
studies in the network.6 The ERG considers this a satisfactory reason for the exclusion of this study.
On page 30 of the response to the clarification letter6 the company acknowledged that two studies had
been omitted in error from the original set of analyses



The ATLAS study had been excluded from the BASFI change from baseline networks in error
The Huang (2014) study had not been included in the biologic-naïve networks. Initially this
study was categorised as being “unclear” regarding whether the population was biologic
naïve or biologic experienced. On further review, the article includes the statement “Prior
exposure to TNF-α inhibitors, natalizumab or efalizumab at any time, or use of traditional
Chinese medicines within 28 days of baseline was not allowed”. This indicates that the study
was conducted amongst biologic naïve patients. Therefore revised analyses, including
Huang (2014) in the biologic naïve networks are, presented in Section D.

ERG comment: The inclusion of additional studies fundamentally changes the respective networks.
This renders the results for the corresponding networks in the original CS redundant. As indicated
above, the evidence on the efficacy of secukinumab in these scenarios should be evaluated according
to the revised results presented in Section D of the response to the clarification letter.6
4.4
Critique of the indirect comparison and/or multiple treatment comparison
The methods of analysis were detailed on page 117 of the CS.1
“The BASDAI 50, ASAS20 and, [sic!] ASAS40 scores were modelled as binomial endpoints. For
binomial data, a generalised linear model with logit link function and binomial likelihood was used.
BASFI change from baseline and BASDAI change as continuous outcomes were modelled with a
normal likelihood MTC setup with an identity link function. This was consistent with the method
described by Dias et al. in NICE DSU Technical Support Document 2. [CS reference 187]
For all endpoints, Bayesian models for fixed effects (FE) and random effects (RE) were considered.
FE models were selected as preferable, for the reasons outlined in Section 4.10.9 and all results
presented in the main body of the submission are therefore based on FE models.
Meta-regression adjustments for specific baseline characteristics were not feasible for the baseline
characteristics that were extracted. Meta-regression adjustments can also be extended to include the
mean placebo effect as a covariate. [CS reference 187] This captures many characteristics within a
single measure, akin to the random-effects adjustments for heterogeneity. This model views the study
effects themselves as effect modifiers to the treatment. The model that was applied to this end was the
baseline natural history model, which is described in detail in the NICE DSU Technical Support
Document 5. (NICE TSD5: Dias et al). Analyses using placebo-response adjustments were explored,
but were often not feasible, particularly within random-effects modelling.
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Model parameters were estimated using a Markov Chain Monte Carlo (MCMC) method implemented
in the OpenBUGS and JAGS software packages. For each model, the first 50,000 iterations from the
OpenBUGS/JAGS sampler were discarded as ‘burn-in’ and the inferences were based on an
additional 50,000 iterations using two chains. Convergence of the chains was confirmed by the
Gelman-Rubin statistic. All analyses were performed using R version 3.1.2 (http://www.r-project.org/)
and OpenBugs/JAGS version 3.2.3 (OpenBUGS/JAGS Project Management Group)”.
ERG comment: The application of the MTC methodology appears to be appropriate in line with the
NICE Technical Support documents as cited in the CS. Dichotomous endpoints were modelled using
a binomial likelihood and a logit link function whereas continuous outcomes were modelled using a
normal likelihood and an identity link function. The CS reports an appropriate assessment of the
mixing and convergence of chains. The ERG queried the calculation of absolute response, the
assessment of inconsistency and the assessment of heterogeneity in the clarification letter. In all three
cases the company response indicated that this had been carried out appropriately.6 There were some
concerns over the selection of data for inclusion in the MTC model and the assumption of a fixed
effect rather than a random effects model (see below).
Page 114 of the CS1 reported that the base case MTC pooled data from week 12-16 time points. The
justification given was that data were taken from the primary endpoint of each of the included studies.
Sensitivity analysis was also reported in the CS using only data from the 12 week time point
(page 134).1
ERG comment: Pooling data across different time points is not considered appropriate as treating
patients for longer increases the likelihood that the patient will respond to treatment. 26 This creates a
bias in favour of those treatments assessed in studies with longer primary endpoints. The argument
that data were taken from the primary endpoint of each study is not a sound justification for pooling
data across time points since the designation of a given endpoint as ‘primary’ is essentially arbitrary.
There were only three studies included in the MTC that reported data at time points >12 weeks: GORAISE, MEASURE 1 and MEASURE 2. This implies that the bias introduced by treating patients for
a longer period primarily acts in favour of secukinumab. All three of GO-RAISE, MEASURE 1 and
MEASURE 2 also reported data at 12 weeks. In the opinion of the ERG the base case MTC should
have been based on 12 week data for all networks. It should be noted that this would result in the
exclusion of GO-RAISE from the networks for ASAS40 and BASDAI 50 as these outcomes were
only reported after 14 weeks. This would eliminate the comparison of secukinumab versus
golimumab 50 mg or golimumab 100 mg however the robustness of the other treatment comparisons
would be increased as a result. A comparison of the base case results with the results of the sensitivity
analysis using only 12 week data illustrates the bias introduced by pooling data across time points. In
the base case secukinumab showed a statistically significant increase in the probability of achieving a
response relative placebo as measured by ASAS20, ASAS40 and BASDAI 50. In the 12 week
sensitivity analysis the same comparisons are still statistically significant but the magnitude of the
treatment effect is reduced for all three outcomes. A similar reduction in the effectiveness of
secukinumab compared to all other treatments when the analysis in based on 12 week data from all
studies. The same effect is observed in both the whole population (Table 4.23) and the biologic naïve
population (Table 4.24) for each of ASAS20, ASAS40 and BASDAI 50.
A similar bias is observed for the continuous outcomes in both the whole population (Table 4.25) and
the biologic naïve population (Table 4.26). There was less improvement from baseline in both
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BASDAI and BASFI for secukinumab relative to placebo when the analysis was based on only
12 week data compared to the base case analysis. The change from baseline in BASDAI and BASFI
for secukinumab relative to adalimumab 40 mg, certolizumab pegol 200 mg, certolizumab pegol
400 mg and etancercept 50 mg qw is reduced or in some cases reversed in the sensitivity analysis
compared to the base case. The effect of secukinumab relative to golimumab 50 mg, golimumab
100 mg and infliximab is increased in the sensitivity analysis compared to the base case.
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Table 4.23: Whole population – binomial endpoints
(Based on Tables 13 and 17 of response to clarification letter20 and Table 8 of CS6)
Endpoint

Analysis
Base Case

ASAS20
12 week data
Base Case
ASAS40
12 week data
Base Case
BASDAI 50
12 week data

PBO
***********
******
***********
******
***********
*******
***********
*******
***********
*******
***********
*******

ADA40
***********
*******
***********
*******
***********
*******
***********
******
***********
*******
***********
*******

CZP200
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******

CZP400
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******

ETN50QW
***********
*******
***********
*******
***********
*******
***********
*******
***********
*****
***********
*****

GOL100
GOL 50
INF5
*********** *********** ***********
*******
*******
*******
*********** *********** ***********
*******
*******
*******
*********** *********** ***********
*******
*******
*******
***********
*
*
*******
*********** ***********
*
*******
*******
*

*

*

Green cells represent statistically meaningful result;– =not analysed (i.e. could not be included in network)
ADA 40 = adalimumab 40 mg; ASAS = Assessment of Spondyloarthritis; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; CZP 200 = certolizumab pegol
200 mg; CZP 400 = certolizumab pegol 400 mg; ETN 50 = etanercept 50 mg; GOL = golimumab; INF = infliximab; PBO = placebo; QW = once weekly
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Table 4.24: Biologic naïve – binomial endpoints
(Based on Tables 13 and 17 of response to clarification letter20 and Table 8 of CS6)
Endpoint

Analysis
Base Case

ASAS20
12 week data
Base Case
ASAS40
12 week data
Base Case
BASDAI 50
12 week data

PBO
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******

ADA40
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******

CZP200

CZP400

*

*

*

*

*

*

*

*

*

*

*

*

ETN50QW
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******
***********
*******

GOL100
GOL 50
INF5
*********** *********** ***********
*******
*******
*******
*********** *********** ***********
*******
*******
*******
*********** *********** ***********
*******
*******
*******
***********
*
*
*******
*********** ***********
*
*******
*******
*

*

*

Green cells represent statistically meaningful result;– =not analysed (i.e. could not be included in network)
ADA 40 = adalimumab 40 mg; ASAS = Assessment of Spondyloarthritis; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; CZP 200 = certolizumab pegol
200 mg; CZP 400 = certolizumab pegol 400 mg; ETN 50 = etanercept 50 mg; GOL = golimumab; INF = infliximab; PBO = placebo; QW = once weekly

84

CONFIDENTIAL UNTIL PUBLISHED

Table 4.25: Whole population – continuous endpoints
(Based on Tables 14 and 18 of response to clarification letter20 and Table 8 of CS6)
Endpoint
BASDAI
change
from
baseline
BASFI
change
from
baseline

Analysis

PBO

ADA40

CZP200

CZP400

ETN 50QW

GOL100

GOL50

INF 5

Base Case

************
*********

**********
*********

**********
*********

**********
*********

**********
*********

**********
********

**********
********

**********
********

12 week data

************
*********

**********
*********

**********
*********

**********
*********

**********
*********

**********
********

**********
********

**********
********

Base Case

************
********

**********
*********

**********
*********

**********
*********

**********
*********

**********
********

**********
********

**********
********

12 week data

************
********

**********
*********

**********
*********

**********
*********

**********
*********

**********
********

**********
********

**********
********

Green cells represent statistically meaningful result;– =not analysed (i.e. could not be included in network)
ADA 40 = adalimumab 40 mg; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; CZP 200 =
certolizumab pegol 200 mg; CZP 400 = certolizumab pegol 400 mg; ETN 50 = etanercept 50 mg; GOL = golimumab; INF = infliximab; PBO = placebo; QW = once weekly
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Table 4.26: Biologic naïve – continuous endpoints
(Based on Tables 14 and 18 of response to clarification letter20 and Table 8 of CS6)
Endpoint
BASDAI
change
from
baseline
BASFI
change
from
baseline

Analysis
Base Case
12 week data
Base Case
12 week data

PBO

ADA40

************
*********
************
********
************
*********
************
*********

**********
**********
**********
*********
**********
********
**********
********

CZP200

CZP400

*

*

*

*

*

*

*

*

ETN 50QW

GOL100

GOL50

INF 5

************
*******
************
*******
************
*******
************
*******

**********
********
**********
********
**********
*********
**********
********

**********
********
**********
********
**********
*********
**********
********

***********
********
***********
*********
***********
********
***********
*********

Green cells represent statistically meaningful result;– =not analysed (i.e. could not be included in network)
ADA 40 = adalimumab 40 mg; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; CZP 200 =
certolizumab pegol 200 mg; CZP 400 = certolizumab pegol 400 mg; ETN 50 = etanercept 50 mg; GOL = golimumab; INF = infliximab; PBO = placebo; QW = once weekly
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Page 140 of the CS1 states that a fixed effect model was preferred over random effects models for all
networks. The justification given was that random effects models were not mathematically feasible
for some networks in the biologic naïve population and there was no substantial difference in the
deviance information criterion (DIC) between fixed effect and random effect models. The results from
random effects models were provided in the response to the clarification letter for those networks
where a random effects was mathematically feasible (page 31)6. These results were based on the
revised networks including the ATLAS study in the BASFI networks and Huang 2014 in the biologic
naïve networks. These studies were omitted in error from the original analyses, see Section 4.3 above.
ERG comment: The results from the random effects models showed only small numerical changes in
the estimated treatment effects of secukinumab versus other treatments on ASAS20, ASAS40 and
BASDAI 50. The degree of uncertainty surrounding the estimated treatment effects was increased as
shown by the wider 95% credible intervals observed in the random effects model compared to the
fixed effect model. The same comments apply to the continuous outcomes BASDAI change from
baseline and BASFI change from baseline. The increased uncertainty in the random effects models is
most likely due to the small number of studies informing each treatment comparison which makes the
variation between studies difficult to estimate in the random effects model. This may also be part of
the reason why random effects models were not mathematically feasible for some networks in the
biologic naïve population. The evidence networks presented in the CS were all based on relatively
small numbers of studies with only one to three studies informing each treatment comparison.
Treatment effects estimated based on such limited evidence should be expected to have a high degree
of uncertainty. The variation between studies and thus the magnitude of the uncertainty is difficult to
estimate in networks based on few studies. In other words, the degree of uncertainty is itself uncertain.
The fact that the uncertainty is difficult to estimate should not be taken as evidence that uncertainty is
not present. The fixed effect model may be a reasonable approach in cases where the variation
between studies cannot be reliably estimated however it should be noted that this approach is likely to
underestimate the true variation in the treatment effect, i.e. the resulting estimates will be over precise.
The comments above regarding 12 week data versus 12-16 week data in the original analyses also
apply to the revised analyses and to the random effects model.
4.5
Additional work on clinical effectiveness undertaken by the ERG
No additional work on clinical effectiveness was undertaken by the ERG.
4.6
Conclusions of the clinical effectiveness section
The evidence presented is relevant to the scope of the decision problem. The selection of studies for
inclusion in the MTC appears to be appropriate and the application of the MTC methodology seems to
be correct. There are some potential limitations which may lead to bias in the results. The quality
assessment of the studies included in the MTC highlighted a potential imbalance between treatment
arms at study onset in three studies (Huang et al. 2014, RAPID-ax SpA, SPINE). In two of these three
studies (RAPID-ax SpA, SPINE) patients in the placebo arm had less severe disease than those
patients randomised to active treatment. The effect of this imbalance is difficult to predict. The base
case MTC analysis pooled data from time points between 12 and 16 weeks based on the primary
endpoint of the individual studies. This creates a potential bias in favour of those treatments in studies
with longer endpoints. The sensitivity analysis reported in the CS which limited analysis to only data
reported at 12 weeks showed reduced effectiveness for secukinumab for most outcomes.
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The base case MTC analysis reported results from a fixed effect model based on the justification that
there was no difference in the DIC statistic between fixed or random effects models and that a random
effects model was not mathematically feasible in some cases. The difficulty in obtaining results from
random effects is likely to be a result of the small number of studies for each treatment comparison in
the evidence networks. This means that the variation between studies is estimated based on a small
number of data points. Although the estimation of the variability in the treatment effects is difficult
due to the lack of data it is unlikely that the variability is zero as defined in a fixed effect model. The
use of a fixed effect model is likely to underestimate the true variation in the treatment effects.
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5

COST EFFECTIVENESS

5.1

ERG comment on company’s review of cost effectiveness evidence

5.1.1 Objective of cost effectiveness review
The objective of the cost effectiveness review in the company submission (CS) was to identify and
review evidence from economic analyses relating to the use of secukinumab and/or other relevant
comparator regimens for the treatment of adult patients with active ankylosing spondylitis.
The CS includes an original systematic literature review (SLR) until January 2015 and an update of
the SLR (until 14 September 2015, including one-year overlap with the original SLR). The start of the
date range for database searches was January 1999, whereas for conference abstract searches, the date
range was from January 2013.
The search strategies for the cost-effectiveness review are discussed in detail in Section 4.1.1.
ERG comments: The ERG thinks that the objective of the cost effectiveness review is in line with the
aim of the submission. The search strategies in “clinicaltrials.gov” and International Clinical Trials
Registry Platform (ICTRP) were not provided in the submission. The date range for conference
abstracts was different from that for databases, because high-quality studies reported in abstract form
before 2013 were expected to have been subsequently published in a peer-reviewed journal and
therefore captured by database searches. The ERG thinks that there can be high quality abstracts that
were published before 2013 but not yet published in a peer-reviewed journal.
5.1.2 Inclusion/exclusion criteria used in the study selection
Table 5.1 presents an overview of inclusion and exclusion criteria used for the review.
Table 5.1: Inclusion and exclusion criteria used for the review
(Based on Table 65 of the CS1)
Criteria
Population
Interventions

Study Type

1

Include

Exclude

Patients with AS

None








Non-biologic treatments for
AS (e.g. DMARDs)

Secukinumab
Certolizumab pegol
Etanercept
Adalimumab
Infliximab
Golimumab

 Economic evaluation studies
(e.g. cost-effectiveness, costutility, cost-minimisation
analyses)
 Utility studies (including studies
where utility weights were
mapped from other instruments,
e.g. disease-specific patientreported outcome measures)
 Prospective/retrospective studies

 Commentaries and letters
(publication type)
 Consensus reports
 Non-systematic reviews
 Articles reporting cost estimates
that are not based on data (e.g.
commentaries making general
reference to cost burden)
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Criteria

Include
reporting costs or resource
utilisation
 Systematic reviews of economic
analyses, utility, resource-use, or
cost studies (for the
identification of primary studies)

Exclude

Outcomes

Economic Evaluation outcomes
 Incremental cost effectiveness
ratios (ICERs)
 Costs
 Quality adjusted life years
(QALYs)
Cost outcomes
 Direct healthcare related costs
(e.g. medication, resource use
etc.)
 Indirect costs (e.g. productivity
loss, out-of-pocket expenses)
Utility outcomes
 EuroQoL 5 Dimensions (EQ5D)
 Short Form 6 Dimensions (SF6D)
 Health utilities index (HUI)
 Other dermatological utility
measures

 Studies reporting Quality of
life (QoL) data but not utility
outcomes

Language of
publication

No Limit

None

Date of publication

Database searches: January 1999
onwards
Conference abstracts: January 2013
onwards

None

1

Applied to economic evaluations only: Utility, resource-use, and cost studies that are relevant to AS were
included regardless of interventions and comparators.
AS = Ankylosing spondylitis; CS = company submission; DMARD = disease modifying anti-rheumatic drug;
EQ-5D = European Quality of Life-5 Dimensions; HUI = Health Utilities Index; ICER = Incremental costeffectiveness Ratio; QALY = Quality-adjusted Life Year; QoL = Quality of life; SF-6D = Short form6 dimension

ERG comments: The ERG has no comments on this section.
5.1.3 Included/excluded studies in the cost effectiveness review
In the CS, 138 potentially relevant studies were identified. Of those 138 publications, 28 were
economic evaluations, 89 were cost and resource use studies and 45 of them were utility studies. A
number of publications fell within more than one category.
Among the 28 economic evaluation studies identified in the SLR, 12 analyses were conducted in UK.
Hence these studies were considered to be relevant for the decision problem and are briefly discussed
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below. No studies have been conducted on the economic analysis of secukinumab. A summary of all
identified UK and non UK based studies are presented in Appendices 2 and 3, respectively.
Ara 2007
In Ara et al. 2007, etanercept vs. non-steroidal anti-inflammatory drugs (NSAIDs) were compared. In
the scenario with the longest time horizon (25 years), the analysis resulted in incremental costs of
£35,978 and QALYs of 1.585 years per patient, leading to an ICER around £22,700 per QALY
gained.27
Armstrong 2013
In Armstrong et al. 2013, the single technology appraisal for the NICE submission of golimumab was
conducted. The comparators of golimumab were conventional care, etanercept and adalimumab.28
In the base case of the submission, 20 years of time horizon was assumed. Conventional care was
shown to be the treatment with the lowest QALY and cost estimates. The comparison of golimumab
vs. conventional care resulted in an incremental cost of £5,119, incremental QALYs of 0.193 years,
leading to an ICER around £26,500 per QALY gained. Etanercept and adalimumab were extendedly
dominated by golimumab.
In the base case of the external review group, lifetime was selected as the time horizon. Conventional
care was again the treatment with the lowest QALY and cost estimates. The comparison of etanercept
vs. conventional care resulted in an incremental cost of £13,120, incremental QALYs of 0.485 years,
leading to an ICER around £27,000 per QALY gained. Golimumab and adalimumab were extendedly
dominated by etanercept.
Botteman 2007
In Botteman et al. 2007, adalimumab was compared to conventional care. In the scenario with the
longest time horizon (30 years), the analysis resulted in an incremental cost of £23,857 and
incremental QALYs of 1.033 years per patient, leading to an ICER around £23,000 per QALY
gained.29
Kobelt 2004
In Kobelt et al. 2004, infliximab was compared to conventional care. In the scenario with the longest
time horizon, when only healthcare related costs were included, the analysis resulted in an
incremental cost of £87,700, incremental QALYs of 2.62 years, leading to an ICER around £33,500
per QALY gained.30
Kobelt 2007
In Kobelt et al. 2007, infliximab was compared to conventional care. Six scenarios with life time
horizon and NHS perspective were conducted, three scenarios per reference clinical trial on which
treatment effectiveness was based (ASSERT and BRAUN).31 Each scenario had differing assumptions
concerning disease progression under infliximab (100%, 50% and 0% of disease progression under
conventional care). These scenarios resulted in differing ICERs within the £25,000- £50,000 per
QALY band.
McLeod 2007
In McLeod et al. 2007, conventional care, infliximab, etanercept and adalimumab were compared.
Identical costs and effects were assumed for etanercept and adalimumab.32 In the scenario with the
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longest time horizon (20 years), when compared to conventional care, etanercept/adalimumab resulted
in an ICER of £98,910 per QALY and infliximab resulted in an ICER around £175,000 per QALY.
Submissions to Scottish Medicine Consortium
Six different HTA submissions to the Scottish Medicine Consortium (SMC) in 2005, 2006, 2011,
2014 and 2015 with different interventions/comparators and time horizons were considered.33-38
According to the CS, not all submissions reported incremental QALYs and ICER. In the reported
ones, analyses resulted in varying ICER values.
Quality assessments of these 12 UK studies presented above were presented in the Appendix Q of the
CS and were based on NICE methodology checklist for economic evaluations.1
ERG comments: It was not clear to the ERG why the MTA model (from the previous NICE
assessment TA 3837), was not listed as identified study nor critically assessed by the company,
especially given that that model was used as the basis for the de novo model. The ERG finds the
critical assessment of a model before adopting its structure is essential, since a bad model can lead to
unreliable estimates. The ERG has no other comments on the included/excluded studies.
5.1.4 Conclusions of the cost effectiveness review
No specific conclusions from the economic review were provided in the CS. The ERG thinks that the
identified studies contain valuable information regarding costs, utilities and model structure, but that
they do not negate the necessity of developing a de novo model for the current comparison.
5.2
Summary and critique of company’s submitted economic evaluation by the ERG
Table 5.2 presents a summary of the de novo economic model developed by the company.
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Table 5.2: Summary of the company submission economic evaluation
Approach

Source/Justification

Model

A cost effectiveness model that consist of a decision tree which
represents the 3-month induction period combined with a Markov cohort
model describing the long term disease progression after the induction
period. After the induction period, the efficacy of the biologic is assessed
and the biologic is continued if the patient shows a BASDAI 50 response.
Non-responders move to conventional care. BASDAI and BASFI scores
change in each cycle (3 month long) and define costs and QALYs per
cycle. Sequential treatment (2nd line only) was considered for biologic
naïve patients in an exploratory analysis.

The economic model aimed to reflect the Section 5.2.2
clinical pathway of care with biologic
(p. 179)
treatment for patients with active AS for
whom conventional therapy, or prior
biologic therapy, has been inadequately
effective or not tolerated. The modelling
approach is in line with the previous
modelling approach in TA 383.7, 9

States and
events

In the decision tree we distinguish the following events:
 Death
 BASDAI 50 response
 No BASDAI 50 response
In the Markov model three health states are distinguished:
 Biologic treatment (maintenance)
 Conventional care
 Dead
BASDAI and BASFI of a patient are traced throughout his/her life. The
progression of BASDAI and BASFI differs according to the state, and the
treatment received and the duration of the treatment received.
At the end of the induction (3 month) patients with BASDAI 50 response
continue to receive the biologic treatment for the maintenance, nonresponders to receive conventional care. In later cycles, a patient who
receives biologics may move to conventional care only due to
withdrawal. Death can happen in all alive states.

Health states were based upon the
treatment that the patient receives
throughout the disease. The treatment
determines the response and the
BASDAI and BASFI scores.

Comparators

For the biologic experienced subgroup, conventional care only was
considered as the only comparator to secukinumab.
For the biologic naïve subgroup, conventional care and the other anti

For the biologic naïve patients, all five
Section 5.2.3
TNFα inhibitors were considered because (p. 185)
they are licensed for the treatment of

Signpost (location
in CS)

Section 5.2.2
(p. 179)
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Approach

Source/Justification

Signpost (location
in CS)

TNFα inhibitors (certolizumab pegol, etanercept, adalimumab, infliximab active AS and were included in the
and golimumab) were considered as comparators to secukinumab.
previous NICE MTA (TA 383).7 For
biologic experienced patients, only
conventional care was considered due to
lack of effectiveness data for other
biologics in this population.
Natural
history

Natural history is based on how disease progresses under the
conventional care arm.

BASDAI 50 response and BASDAI and Section 5.3 (p. 188)
BASFI change rates of conventional care
were based on MTC for the biologics
naïve population. For biologic
experienced patients, they were derived
from corresponding data from
MEASURE 1 and MEASURE 2 trials.

Treatment
effectiveness

Treatment influences the BASDAI 50 response rate, which determines
the percentage of patients switching to conventional care. Treatment also
influences BASDAI and BASFI scores.

BASDAI 50 response and BASDAI and
BASFI change rates of the biologic
treatments were based on MTC for the
biologics naïve population. For biologic
experienced patients, they were derived
from corresponding data from
MEASURE 1 and MEASURE 2 trials.

Adverse
events

The only adverse events considered in the economic model were serious The inclusion of serious infections was
Section 5.3.6
infections. The serious infections were categorised as TB reactivation and based on the results of a Cochrane
(p. 195)
39
other serious infections.
systematic literature review. The
review found that serious infections were
the only specific adverse events that were
statistically significantly raised amongst
patients treated with biologics compared
to control.

Section 5.3 (p. 188)

94

CONFIDENTIAL UNTIL PUBLISHED

Approach

Source/Justification

Signpost (location
in CS)

Health
related QoL

The model uses a mapping algorithm to link BASDAI and BASFI scores
to a generic utility measure. The linear model for utility used in the base
case model has BASDAI, BASFI scores, age and gender as the
covariates. In scenario analyses, other mapping algorithms in the
literature were used.32, 40

The utility mapping algorithm uses the
patient level data (BASDAI, BASFI
scores, age and gender and EQ5D
results) from MEASURE 1 and
MEASURE 2 trials.

Section 5.4 (p. 196)

Resource
utilisation
and costs

Treatment cost (e.g. technology acquisition and administration costs of
secukinumab and other biologics, monitoring costs and tests) and health
state costs (disease management costs based on BASFI score) and other
costs for adverse events.

Based on literature and UK reference
costs.

Section 5.5 (p. 199)

Discount
rates

A 3.5% discount rate was used for both costs and effects.

According to NICE reference case

Section 5.2.2.3
(p. 184)

Sub groups

Two subgroups were considered: biologic naïve and biologic
experienced. No further subgroups were considered.

The subgroups for biologic naïve and
biologic experienced were considered
because of the differences of
effectiveness for secukinumab between
these two subgroups.

Section 5.9 (p. 236)

Sensitivity
analysis

One-way deterministic sensitivity analysis, scenario analyses and
probabilistic sensitivity analysis

Ranges based on observed confidence
intervals and assumptions.

Section 5.8 (p. 222)

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; CS = Company submission; MTA = Multiple
Technology Appraisal; NICE = National Institute for Health and Care Excellence; QALY = National Institute for Health and Care Excellence; TA = Technology
Appraisal; TNF = Tumour Necrosis Factor; UK = United Kingdom
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5.2.1

NICE reference case checklist (TABLE ONLY)

Table 5.3: Comparison of company submission model to the NICE reference case
Elements of the
economic evaluation

Reference Case

Included in
submission

Comment on whether de novo
evaluation meets
requirements of NICE
reference case

Comparator(s)

Therapies routinely used
in the NHS, including
technologies regarded as
current best practice

Yes/No

Yes, for biologic naïve
subgroup. For biologic
experienced subgroup, relevant
therapies excluded due to the
lack of data

Type of economic
evaluation

Cost-effectiveness
analysis

Yes

Perspective on costs

NHS and PSS

Yes

Perspective on
outcomes

All health effects on
individuals

Yes

Time horizon

Sufficient to capture
differences in costs and
outcomes

Yes

Time horizon is 58 years,
average starting age is 42.37.

Synthesis of evidence
in outcomes

Systematic review

Yes/No

Most parameters were based on
the MTC. However, some
parameters were identified by a
non-systematic search

Measure of health
effects

QALYs

Yes

Reported directly by
Source of data for
measurement HRQoL patients and/or carers.

No

Source of preference
data for valuation of
changes in HRQoL

Sample of public

Yes

Discount rate

Annual rate of 3.5% on
costs and health effects

Yes

Equity weighting

No special weighting

Yes

Sensitivity analysis

Probabilistic sensitivity
analysis

Yes

Even though HRQoL was
measured in the trial, in the
model a mapping algorithm is
used.

HRQoL = Health-related Quality of Life; NHS = National Health Services; NICE = National Institute for
Health and Care Excellence; PSS = Personal Social Services; QALY = Quality-adjusted Life Year

5.2.2 Population
According to the CS, secukinumab was indicated for adult population of patients with active AS, as
defined by the modified New York criteria, and for whom conventional therapy (i.e. NSAIDs
alongside physiotherapy), or prior biologic therapy, has been inadequately effective or not tolerated.1
Within this licensed indication, the submission model considered two distinct patient populations:
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the population of patients who are naïve to biologic therapy,
the population of patients who have previously received one or more biologic therapies.

These two subgroups are examined in separate analyses.
The first subgroup represents the population of patients for whom conventional care has been
inadequately effective or not tolerated but in whom a biologic treatment has not yet been
administered. The second subgroup refers to the population of patients who have previously received
one or more unsuccessful (inadequately effective or not tolerated) biologic therapies.
ERG comments: The population of the cost effectiveness analysis seems to be broadly in line with
the scope. However, it should be noted that according to TA 3837 the market authorisations for
adalimumab, etanercept, golimumab and infliximab were for severe AS patients who responded
inadequately to conventional therapy and for certolizumab pegol, market authorisations were for
severe AS patients who responded inadequately or were intolerant to non-steroidal inflammatory
drugs (NSAIDs).
In the CS, clear definitions for mild, moderate and severe form of AS were lacking and there was no
consideration for the severity in the CS.1 After the request for further clarification from the ERG, the
company stated that there was no consensus on the definitions of mild, moderate and severe AS and
mentioned that the inclusion criteria for secukinumab trials was for moderate to severe active AS.6
This could potentially create a bias against other comparators, if the evidence of these comparators
were generated from a different population in terms of disease severity. For instance on page 164 of
the CS1, the purpose of Ara et al. 200727 was summarised as “…to provide costs and benefits
associated with long-term (25-year) etanercept treatment for patients with severe AS in the UK…”.
However, in the absence of any definition for moderate or severe AS, the ERG cannot say anything
about the presence, size and direction of such bias.
Another issue relates to the biologic experienced population. This patient population consists of
patients who were intolerant to a biologic or who responded inadequately to a biologic. Even though
there can be potential clinical differences between these two subgroups, in the cost effectiveness
analysis these two subgroups were assumed to be clinically same and no justification was provided for
this assumption.
5.2.3 Model structure
In the CS, the cost effectiveness of secukinumab was compared to other biologic treatments for the
biologic naïve subpopulation and only to conventional care for the biologic experienced
subpopulation. Both comparisons used the submission model that was developed in Microsoft Excel ®.
The submission model consisted of a short term, three month (12 weeks) decision tree model,
representing the period covering the induction therapy for the biologic and placebo treatment arms.
End nodes of the decision tree were connected to a long-term Markov model consisting of three states.
This Markov model represents the post-induction period of a patient (maintenance therapy or postinduction conventional care therapy).
Patients who enter the decision tree model start with either biologic treatment or conventional care.
The patients are assumed to receive their treatment during the whole induction period (12 weeks)
unless they die before. At week 12, response of a patient is assessed according to that patient’s
BASDAI 50 status (more than 50% decrease compared to baseline BASDAI score) for the base case
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analysis, whereas in the CS1, scenarios were explored using different response definition criteria (i.e.
more than 50% decrease or two absolute units of drop from the baseline BASDAI score). The
treatment the patient received during induction therapy, the response and the alive/death status of that
patient at week 12, all jointly determine in which state the patient will enter the Markov model that
represents the post-induction therapy phase.
The decision tree structure of the induction period part of the model is presented in Figure 5.1 below.
Note that it has been corrected to show that both death and response with conventional care are
possibilities that were implemented in the Excel model submitted by the company.
Figure 5.1: Decision tree model structure for the first three months, during induction period
(Based on figure 32 of the CS1)

The Markov model that represents the post-induction therapy phase consists of three states:
maintenance therapy (represents the continuation of the treatment received during the induction
therapy period), post-induction conventional care therapy and death.
At each cycle, from the maintenance therapy state, a patient can stay in the maintenance therapy state,
can withdraw from the treatment received in the maintenance therapy and can have a transition to
post-induction conventional care (CC) therapy or can have a transition to death (due to mortality).
From the post-induction conventional care therapy state, no transitions are possible to the
maintenance therapy state; hence once a patient is in post-induction conventional care therapy state,
s/he can either stay in the same state or can have a transition to death.
A patient starts the Markov model in the maintenance therapy state if that patient responded to the
treatment s/he had received at week 12 according to response definition criteria used. On the other
hand, a non-responder patient at week 12 starts the Markov model from the post-induction
conventional care therapy state. If a patient died before week 12, irrespective of the treatment
administered during induction period, s/he would start the Markov model from death state (so that no
patients are ‘lost’ when moving from the decision tree to the Markov model). The structure of the
Markov model that represents the post-induction period is presented in Figure 5.2. Note that the CC
state referred to in the figure represents only conventional care given no response as opposed to given
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a response to treatment. Also note that the maintenance treatment state applies to those who have
responded on either biologic treatment or conventional care.
Figure 5.2: Markov structure of the post-induction period part of the model
(Based on Figure 33 of the CS1)

CC: conventional care

The post-induction Markov model incorporated treatment-related adverse events as well. Patients
continuing on biologic therapy were at risk of experiencing major adverse events (e.g. serious
infection). The probability of these events was applied directly in the “maintenance therapy” health
states. Major adverse events do not lead to discontinuation of the maintenance therapy; they have an
implication only on costs in the base case.
The model structure is the same for secukinumab and all of its comparators in the base case analysis
of both biologic naïve and biologic experienced subgroups.
In an exploratory analysis for the biologic naïve subgroup, upon the discontinuation of the first
biologic treatment (either due to no response at week 12 or withdrawal in the post-induction period),
another biologic treatment is allowed for 75% of the patients, whilst assuming that 25% of patients
would not try a second biologic (based on expert clinical feedback). Note that this exploratory
analysis did not incorporate third/further line biologics.
In this exploratory analysis, for secukinumab or other biologics, when a patient did not respond to the
first line treatment at week 12 or when s/he withdrew from the first line treatment given in the
maintenance therapy state of the Markov model, that patient would enter another decision tree model
with the same structure as depicted in Figure 5.1 with a probability of 75% (whilst moving to the
conventional care state with 25% probability). The decision tree the patient would enter this time
represents the second line biologic induction period. At the end of the second line induction period,
the patient would enter another Markov model with the same structure as depicted in Figure 5.2. The
Markov model that the patient would enter this time, represents the post-induction period after the
second line biologic treatment.
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In the CS, a “treatment basket” approach was followed for the second line biologics. 1 In this
approach, for the exploratory analyses where second line biologics were allowed, upon
discontinuation of the first line biologic treatment, patients received a basket therapy, which was
assumed to consist of all other relevant biologic treatments with the exception of the one that had been
used in the first-line. The cost and the efficacy of this basket therapy were assumed to be the weighted
average of the biologics in the basket. The weight of each biologic was assumed to be the same. In the
base case of this exploratory analysis, clinical effectiveness estimates for biologic treatments applied
in the second line were assumed to be smaller than those applied in the first line. The reduction in
effect of 45.1% that was applied was derived from the comparison of clinical effectiveness data for
biologic experienced vs. naïve patients from the secukinumab arms of MEASURE 1 and
MEASURE 2.
The model tracks the disease progression via short and longer term changes in BASDAI and BASFI
scores. Patients who receive biologics are assumed to experience an improvement in terms of
BASDAI and BASFI. The BASDAI and BASFI score of a patient in each state are translated to that
patient’s health state utility and cost estimates with the help of regression equations which also use
patients’ age and gender. The BASDAI and BASFI scores at each cycle are driven by the baseline
BASDAI and BASFI scores, the state that the patient is in, and the time patient spent during the
biologic treatment. How BASDAI and BASFI scores change over time will be explained in detail in
Section 5.2.6.
ERG comments: The model structure is conceptually similar to the York model developed for
TA383.9 The ERG holds the opinion that even though the model structure reflects the key elements of
the AS disease progression with and without biologic treatment, there could be more suitable
modelling types such as patient level simulation, which would reflect the patient heterogeneity and the
dependence between baseline BASDAI/BASFI values, change from baseline values and response
rates at the end of the induction period.
The BASDAI and BASFI scores of the patient in a cycle are the key determinants of that patient’s
cost and QALY estimate for that cycle. This is in line with previous modelling efforts of the AS (e.g.
Armstrong 2011 and Corbett 2014).9, 28
In clinical practice, the consequences of treatment can be described as follows. First, the AS patient
receives a treatment and as a result of this treatment, there can be improvement on his/her BASDAI or
BASFI score at the end of the induction period, compared to the baseline. The relation between the
baseline BASDAI value and BASDAI improvement from the baseline determines the response status
of that patient at the end of induction period (week 12).
In the cost effectiveness analysis, the way the response and BASDAI/ BASFI change from baseline
were modelled did not follow the consequences of treatment as described above. First, the response
rates for the biologics and absolute change from baseline values were derived independently from
evidence synthesis. Afterwards, conditional (based on response) baseline BASFI and BASDAI values
and change from baseline estimates were derived from the response rates. This approach has created a
situation that the baseline BASDAI and BASFI scores of responders and non-responders were
different. In the final appraisal document for TA383, the committee expressed concerns over this
assumption, mentioning that this difference may imply that patients with more severe disease (higher
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baseline values) may not benefit as much from the biologics as patients with less severe disease. 7 In
Section 5.3, the ERG presents some exploratory analyses regarding this assumption.
Also, in the modelling of the conventional care treatment for the biologic experienced patients, the
ERG had questions on the relevance of the model states to the clinical practice. The ERG agrees that
it is possible that a patient may reach response under conventional care, however explicitly modelling
a separate induction period for conventional care differentiates the conventional care given in the first
three months from the conventional care given in other cycles. Also the ERG had difficulties in
interpreting the meaning of a withdrawal from conventional care maintenance therapy in the postinduction period. Even though patients received the same treatment (conventional care treatment) in
all of these states (induction period, maintenance therapy and post-induction, post-maintenance
conventional care therapy), the implications of receiving the same treatment in these different states
are translated differently in terms of the average BASDAI and BASFI scores, leading to differences in
costs and QALYs. In Section 5.3, the ERG will conduct some exploratory analyses regarding this
assumption.
5.2.4 Interventions and comparators
The intervention considered in the model was secukinumab 150 mg, in line with the licensed dose of
secukinumab that is the subject of this appraisal.
Biologic naïve patients
For the first subgroup, the biologic naïve patients’ subgroup, TNF-alpha inhibitors were considered as
comparators, following previous NICE recommendation and BSR guideline.7, 41 There are currently
five TNFα inhibitors that are licensed in UK for the treatment of AS: adalimumab, etanercept,
golimumab, infliximab and certolizumab pegol.
For etanercept, certolizumab pegol and golimumab, multiple licensed doses are available. In the CS, it
was not considered necessary to model all different doses of certolizumab pegol and golimumab, and
it was stated that different administration dosages/ schedules did not lead to differences in
effectiveness and there were no cost differences between the two certolizumab pegol administration
schedules and between two golimumab doses (due to patient access scheme; PAS).1 Hence, the
efficacy inputs for different administrations for these therapies were assumed to be the same as those
for certolizumab pegol 200 mg every two weeks and golimumab 50 mg. In terms of etanercept, only
the 50 mg weekly licensed dose was considered in the CS as it was mentioned that there was no
efficacy data for the 25 mg twice weekly dose.1
Biologic experienced patients
For the second subgroup, the biologic experienced patients, conventional care was considered as the
only comparator in the base case. In the CS, this decision was based on the argument that no valid
data were available for the effectiveness of the use of one of the other biologics for the biologic
experienced population.1 In an exploratory analysis, biologics were also considered as comparators to
secukinumab, with reduced clinical effectiveness estimates by the same reduction method applied for
the second line biologic treatments in the exploratory analysis conducted in biologic naïve subgroup,
as explained in Section 5.2.3.
Key details from the summary of product characteristics (SmPC) of each included biologic are
summarised in Table 5.4. All biologics were considered within the model according to their dosing
schedules as described in Table 5.4.
101

CONFIDENTIAL UNTIL PUBLISHED

ERG comment: The ERG thinks the comparators included in the cost effectiveness analysis were
broadly consistent with the final scope. In the original submission1, the biosimilar version of
etanercept was not included. However, after a request by the ERG, biosimilar etanercept was included
as a comparator to the updated cost effectiveness analyses in the response to the clarification letter.6
For biologic experienced patients, in the base case analysis “conventional care” was considered as the
only comparator, but in the exploratory analyses, other anti TNF-alpha biologics were considered as
comparators, as well. The assumptions surrounding the treatment effectiveness of other biologics than
secukinumab for the biologic experienced population will be discussed in Section 5.2.6 in detail.

102

CONFIDENTIAL UNTIL PUBLISHED

Table 5.4: Summary of marketing authorisations of included biologics
(Based on Table 68 of the CS1)
Secukinumab42

Adalimumab43

Etanercept44

Golimumab45

Infliximab46

Certolizumab
pegol47

Indication of
marketing
authorisation

Patients with active
ankylosing spondylitis
in adult patients who
have responded
inadequately to
conventional therapy.

Patients with severe,
active ankylosing
spondylitis who have
had an inadequate
response to
conventional therapy.

Patients with severe,
active ankylosing
spondylitis who have
had an inadequate
response to
conventional therapy.

Patients with severe,
active ankylosing
spondylitis in adults
who have responded
inadequately to
conventional therapy.

Patients with severe,
active ankylosing
spondylitis, in adult
patients who have
responded
inadequately to
conventional
therapy.

Patients with
severe active
ankylosing
spondylitis who
have had an
inadequate
response to, or
are intolerant to
NSAIDs.

Posology

150 mg by s.c.
injection with initial
dosing at weeks 0, 1, 2
and 3, followed by
monthly maintenance
dosing starting at
week 4.

40 mg adalimumab
administered every
other week as a single
dose via s.c. injection.

25 mg twice weekly
or 50 mg once
weekly via s.c.
injection.

50 mg given once a
month via s.c.
injection, on the same
date each month. For
patients with a body
weight >100 kg whose
disease does not
respond adequately
after 4 doses (50 mg
each), increasing the
dosage to 100 mg
once a month may be
considered.

5 mg/kg given as an
i.v. infusion
followed by
additional 5 mg/kg
infusion doses at 2
and 6 weeks after the
first infusion, then
every 6 to 8 weeks.

Loading dose:
400 mg (as
2 s.c. injections
of 200 mg
each) at weeks
0, 2 and 4.
Maintenance
dose: 200 mg
every 2 weeks
or 400 mg
every 4 weeks.

Continuation
rule

Consideration should
be given to
discontinuing
treatment in patients
who have shown no
response by 16 weeks

Continued therapy past
12 weeks should be
carefully reconsidered
in a patient not
responding within this
time period

Continued therapy
past 12 weeks should
be carefully
reconsidered in a
patient not
responding within

Continued therapy
past 12 to 14 weeks
should be
reconsidered in
patients who show no
evidence of

No additional
treatment with
infliximab should be
given if the patient
does not respond by
6 weeks.

Continued
therapy should
be carefully
reconsidered in
patients who
show no
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Secukinumab42
of treatment. Some
patients with an initial
partial response may
subsequently improve
with continued
treatment beyond
16 weeks

Adalimumab43

Etanercept44

Golimumab45

this time period

therapeutic benefit
within this time
period.

Infliximab46

Certolizumab
pegol47
evidence of
therapeutic
benefit within
the first
12 weeks of
treatment.

CS = company submission; kg = kilogram; mg = milligram; NSAID = Non-steroidal anti-inflammatory drug; s.c. = subcutaneous
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5.2.5 Perspective, time horizon and discounting
In the base case analysis, a lifetime (58 years) horizon was chosen and discount rate of 3.5% was used
for costs and effects. The model adopted the perspective of NHS/PSS and had a cycle length of
three months.
ERG comments: The ERG has no specific comments on these choices of perspective, time horizon
and the discount rates.
5.2.6 Treatment effectiveness and extrapolation
In the base case, the treatment effectiveness of the biologics was translated to the model in terms of
BASDAI 50 response, change from baseline BASDAI and BASFI scores and long term BASFI
changes.
All clinical treatment effectiveness parameters for the biologic naïve population were based on the
pooled TNFα inhibitor naïve subpopulation data from MEASURE 2 and MEASURE 1 trials as well
as the base case MTC (for relative effectiveness estimates of the biologics in the biologic naïve
population). The results of this MTC were presented in Section 4.10 of the CS.1
In the CS, it was mentioned that there was no evidence for the effectiveness of some of the TNFα
inhibitor comparators on the end points relevant to the model.1 For those, the average of the available
endpoints from the MTC for the other TNFα inhibitors was used.
Note that during the clarification procedure, a couple of critical errors were identified by the ERG.
The company stated that they had corrected these errors and an updated model was attached to the
response to the clarification letter.6 These critical errors included omitting some RCTs in the evidence
networks used in the MTCs, as well as implementing MTC outputs incorrectly into the economic
model. In addition, some coding errors were present in the calculation of conversion factors used in
scenario analyses and random effects model results from the MTC were not presented in the original
submission but presented in the response to the clarification letter. For the sake of simplicity, in the
rest of the report, only the inputs and results from the updated model that was provided in the
response to the clarification letter will be reported.6
In the biologic experienced population, for the base case analysis, all clinical treatment effectiveness
parameters for secukinumab and conventional care were based on the pooled subpopulation data from
MEASURE 2 and MEASURE 1 trials. The subpopulation consisted of patients who were intolerant or
showed insufficient response to TNFα inhibitors. In the base case analysis for biologic experienced
subpopulation, secukinumab was compared only to conventional care. In an exploratory analysis for
this biologic experienced population, secukinumab was compared to other biologics, and reduced
effectiveness were assumed for each biologic treatment in comparison to the effectiveness parameters
derived for the biologic naïve population. These reductions in effectiveness were derived from the
observed ratio of the average secukinumab efficacy data in biologic experienced patients compared to
the average secukinumab efficacy data in biologic naïve patients.
For both biologic naïve and experienced subgroup populations, different scenario analyses were
conducted on the choice of the secukinumab trial that the secukinumab treatment effectiveness
parameters were derived from. As in MEASURE 1 loading doses of secukinumab were administered
as an intravenous therapy different from its SmPC, several scenario analyses explored the impact of
choosing the MEASURE 2 trial only as the source trial for the treatment effectiveness of
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secukinumab. This and other scenario analyses on evidence synthesis will be explained further in
subsequent sections.
5.2.6.1 Baseline characteristics other than BASDAI and BASFI scores
The base case inputs for the model in terms of patient age, gender distribution and weight are detailed
in Table 5.5. These inputs were derived from MEASURE 1 and MEASURE 2 trials. These
parameters play a role in deriving state based utility and cost estimates in the model.
Table 5.5: Patient characteristics in the model
Model parameter

Value

Mean age, years

42.37

Percentage male/female

69.5%

Mean (SD) weight, kg

78.20 (16.88)

kg = kilogram; SD = Standard deviation

ERG comments: The ERG considers the baseline characteristics (other than BASDAI/BASFI scores)
used in the model to be broadly consistent with the baseline characteristics used in previous costeffectiveness analyses conducted for UK (e.g. in Corbett et al. 2014, the York report for the NICE
TA 383).9
The ERG also noted that for these baseline characteristics, the estimates given in Table 5.5 were not
updated for different populations (biologic naïve and biologic experienced) or for different scenarios
(e.g. when only MEASURE 2 trial was used as the source trial for the treatment effectiveness of
secukinumab). However, the ERG does not expect that implementing updates would lead to
significant differences in the cost-effectiveness results.
5.2.6.2 Response assessment at the end of the induction period
In the original model, for the base case analysis, the response of a patient to the induction therapy was
assessed according to that patient’s BASDAI 50 status after week 12. A responder patient would
continue to receive the corresponding treatment s/he had received during the induction period as a
maintenance therapy after week 12. The treatment specific BASDAI 50 response rates used in the
model were derived for biologic naïve and biologic experienced subgroups separately.
For the biologic naïve population, in the base case, BASDAI 50 response rates for conventional care,
etanercept, adalimumab, golimumab and secukinumab treatments were calculated from the log-odds
(of achieving response) scores obtained from the fixed effects binomial model conducted as a part of
the MTC analysis for the TNFα inhibitor naive population. The details of this fixed effect binomial
model were explained in Section 4.10 and Appendix K of the CS1 and in Section D of the response to
the clarification letter.6 Note that the MTC in the CS1 was updated in the response to the clarification
letter 6 after the identification of the errors by the ERG.
For the biologic naïve population, in the base case, BASDAI 50 response rate data was missing for
certoluzimab pegol and infliximab, therefore in the model it is assumed that their log-odds scores
would be equal to the average of the log odd scores of other three TNFα inhibitors: etanercept,
adalimumab and golimumab.
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For the biologic experienced population, in the base case, only comparator to secukinumab was
conventional care (placebo) and BASDAI 50 response rates used in the model were directly derived
from the pooled data of the biologic experienced patients from MEASURE 1 and MEASURE 2
studies.
Even though the length of the induction period was assumed to be 12 weeks in the economic model,
in the base case, as part of the MTC, the fixed effect binomial model used some data collected later
than week 12. In the CS, it was mentioned that the submission attempted to use the BASDAI 50
response rates from the primary endpoints of the included RCTs as much as possible.1 Hence, the
BASDAI 50 data from primary endpoints were used if the primary endpoint of a trial was between
week 12 and week 16. If the primary endpoint was later than week 16, the latest time point after
week 12 with BASDAI 50 assessment was considered (e.g. for the ASSERT trial, week 12 BASDAI
50 data are used because the primary endpoint of ASSERT trial was 24 weeks).
Several scenario analyses were conducted concerning the assumptions surrounding the response
assessment at the end of the induction period. These scenarios have explored the uncertainties around:
a. source(s) of secukinumab trial data for estimating treatment effectiveness (MEASURE 1&2
or MEASURE 2 only)
b. time point(s) that the response data from the trials was measured (week 12 to week 16 or
strictly week 12)
c. criteria used for response assessment (BASDAI 50 only or BASDAI 50 or 2 units of drop in
BASDAI score)
In order to explore the uncertainties mentioned in bullet points a and b, five different MTCs were
conducted. These MTCs used fixed or random effects binomial models. The details of these MTCs
(MTC input, WinBUGS code and MTC results) were discussed in Appendix K of the CS1 and
Section D of the response to the clarification letter 6, where the errors identified by ERG were
corrected. The main characteristics of the MTCs are given in Table 5.6.
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Table 5.6: The main characteristics of the five MTCs conducted for the BASDAI 50 response
rates in the biologic naïve population
MTC Type

MTC #1
(Base Case)

MTC #2

MTC #3

MTC #4

MTC #5

Type of model

Fixed effects

Fixed effects

Fixed effects

Fixed effects

Random effects

a. Source(s) of
secukinumab
trial data

MEASURE 1
MEASURE 2

MEASURE 2

MEASURE 1
MEASURE 2

MEASURE 2

MEASURE 1
MEASURE 2

Week 12-16

Week 12

Week 12

Week 12-16

Week 12-16
b. Time
point(s) the
response data
was collected in
the trials
Which trial
data was used
in this MTC?

GO-RAISE
MEASURE 1
MEASURE 2
ATLAS
Huang 2014
SPINE

GO-RAISE
MEASURE 2
ATLAS
Huang 2014
SPINE

MEASURE 1
MEASURE 2
ATLAS
Huang 2014
SPINE

MEASURE 2
ATLAS
Huang 2014
SPINE

GO-RAISE
MEASURE 1
MEASURE 2
ATLAS
Huang 2014
SPINE

Which
treatments
were included
in this MTC?

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab

Placebo,
Secukinumab,
Etanercept,
Adalimumab

Placebo,
Secukinumab,
Etanercept,
Adalimumab

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; MTC = Mixed treatment comparison

On top of the MTCs above, upon the ERG’s request, additional MTCs were conducted adopting MTC
approaches A3-A5 and B and C in Appendix 9 from Corbett et al. 2014, which is the York report for
TA383.9 These additional analyses as well as the critique of original and additional MTCs will be
discussed under the “ERG comments” at the end of this section.
Concerning the uncertainties surrounding the definition of response, as mentioned in bullet
point c. (above), predetermined conversion factors were used to transform the response rate estimates
based on “BASDAI 50 only” criterion to response rates based on “BASDAI 50 or at least two units
decrease in BASDAI score” criteria, a definition more consistent with BSR guideline 41, except for the
condition on VAS scores. This approach was followed, as the response rates based on these
alternative definitions were not available for the comparators included in the MTCs. For this
conversion, the estimates based on “BASDAI 50 only” criterion were multiplied by a predefined
conversion constant, differentiated by the treatment received (***** for conventional care and *****
for all other biologic treatments). These conversion constants were derived from the pooled
MEASURE 1 and MEASURE 2 response data from biologic naïve patients measured at week 12 (see
Table 5.7).
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Table 5.7: Derivation of conversion constants for response based on “BASDAI 50 only” to
“BASDAI 50 or two units drop in BASDAI score” for biologic naïve patients
Secukinumab 150 mg

Placebo

n

N

%

n

N

%

BASDAI 50

**

***

*****

**

***

*****

BASDAI 50 or 2 unit drop in BASDAI

**

***

*****

**

***

*****

********************* *******************
**

Conversion constant

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; mg = milligram

A list of all the scenarios and their underlying assumptions for the response rate estimates of biologic
naïve patients at the end of induction period are summarised in Table 5.8 below.
Table 5.8: List of all possible scenarios on the assumptions surrounding the response rates at the
end of the induction period for the biologic-naïve patients
Scenario no.
for response
rate
estimates in
biologic
naïve
patients

Choice of
secukinumab
trial data

Time
point(s) that
the response
data was
based on

MTC that
Response assessment
the
definition criteria
treatment
effectiveness
results were
based on

Type of the
model used in
the MTC
(Fixed effect/
random
effect)

1 (Base case) MEASURE 1
and
MEASURE 2

Week 12-16

MTC#1
(base case)

BASDAI 50 only

Fixed

2

MEASURE 1
and
MEASURE 2

Week 12-16

MTC#1
(base case)

BASDAI 50 or at least
2 units of drop in
BASDAI score

Fixed

3

MEASURE 2

Week 12-16

MTC#2

BASDAI 50 only

Fixed

4

MEASURE 2

Week 12-16

MTC#2

BASDAI 50 or at least
2 units of drop in
BASDAI score

Fixed

5

MEASURE 1
and
MEASURE 2

Strictly
week 12

MTC#3

BASDAI 50 only

Fixed

6

MEASURE 1
and
MEASURE 2

Strictly
week 12

MTC#3

BASDAI 50 or at least
2 units of drop in
BASDAI score

Fixed

7

MEASURE 2

Strictly
week 12

MTC#4

BASDAI 50 only

Fixed

8

MEASURE 2

Strictly
week 12

MTC#4

BASDAI 50 or at least
2 units of drop in
BASDAI score

Fixed

9

MEASURE 1
and
MEASURE 2

Week 12-16

MTC#5

BASDAI 50 only

Random
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Scenario no.
for response
rate
estimates in
biologic
naïve
patients

Choice of
secukinumab
trial data

Time
point(s) that
the response
data was
based on

MTC that
Response assessment
the
definition criteria
treatment
effectiveness
results were
based on

Type of the
model used in
the MTC
(Fixed effect/
random
effect)

10

MEASURE 1
and
MEASURE 2

Week 12-16

MTC#5

Random

BASDAI 50 or at least
2 units of drop in
BASDAI score

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; MTC = Mixed treatment comparison

For the scenarios listed above for biologic naïve patients, response rates used in the model for the
corresponding treatments are given in Table 5.9.

110

CONFIDENTIAL UNTIL PUBLISHED

Table 5.9: Response rates applied in the model at the end of the induction period for different scenarios in the biologic naïve population
Therapy

Scenario 1
(Base case)
MTC#1

Scenario 2
MTC#1*

Scenario 3
MTC#2

Scenario 4
MTC#2*

Scenario 5
MTC#3

Scenario 6
MTC#3*

Scenario 7
MTC#4

Scenario 8
MTC#4*

Scenario 9
MTC#5

Scenario 10
MTC#5*

Secukinumab
150 mg

******

******

******

******

******

******

******

******

******

******

Adalimumab

******

******

******

******

******

******

******

******

******

******

Etanercept

******

******

******

******

******

******

******

******

******

******

Golimumab

******

******

******

******

******

******

******

******

******

******

Infliximab

******

******

******

******

******

******

******

******

******

******

Certolizumab
pegol

******

******

******

******

******

******

******

******

******

******

Conventional
care

******

******

******

******

******

******

******

******

******

******

*

Estimates for scenarios 2 to 10 are derived by applying the conversion factors to the column on the left hand side (base case).
mg = milligram; MTC = Mixed treatment comparison
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For the biologic experienced subpopulation, in the base case, pooled BASDAI 50 response data at
week 16 from MEASURE 2 and MEASURE 1 trials were used (12/61 for secukinumab and 2/62 for
placebo). Different scenarios analysed the impact of using different criteria in response assessment by
using predefined conversion constants, differentiated by the treatment received (2.395 for
conventional care and 1.709 for secukinumab). In Table 5.10, the derivation of these constants for
placebo (used for conventional care) and secukinumab are explained.
Table 5.10: Derivation of conversion constants for response based on “BASDAI 50 only” to
“BASDAI 50 or two units drop in BASDAI score” for biologic experienced patients based on 12week response data from MEASURE 1 and 2
Secukinumab 150 mg

Placebo

n

N

%

n

N

%

BASDAI 50

**

**

*****

*

**

****

BASDAI 50 or 2 unit drop in BASDAI

**

**

*****

**

**

*****

Conversion constant

*******************

*******************
*

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; mg = milligram

A list of all the scenarios that can be conducted in the model for the response rates of biologic
experienced patients is summarised in Table 5.11 below. Even though other scenarios that were
possible for biologic naïve patients could be selected from pull-down menus in the Excel model, they
had no impact on the response rates of the biologic experienced population in the base case.
Table 5.11: List of all possible scenarios on the assumptions surrounding the response rates at
the end of the induction period for biologic experienced patients
Scenario
no

Response assessment
definition criteria

Choice of Secukinumab
trial data

Time point of response
assessment

1 (Base
case)

BASDAI 50 only

MEASURE 1 and
MEASURE 2

Week 16

2

BASDAI 50 or 2 units of drop
in BASDAI score

MEASURE 1 and
MEASURE 2

Week 16

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index

For the scenarios listed above for biologic experienced patients, response rates used in the model for
the corresponding treatments were given in Table 5.12.
Table 5.12: Response rates applied in the model at the end of the induction period for different
scenarios in the biologic experienced population
Therapy
Scenario 1 (Base case)
Scenario 2
Secukinumab 150 mg
******
******
Conventional care
******
******
Besides the scenario analyses for the biologic naïve and experienced patients above, additional
exploratory analyses were conducted for both biologic naïve and experienced populations. For the
biologic naïve patient population, effects of having another sequential biologic treatment were
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explored. In these analyses, 75% of the patients whose first line biologic treatment was unsuccessful,
received a second line biologic treatment. As discussed in Section 5.2.3, a “basket therapy” approach
was followed. The percentage of BASDAI 50 responders in the second line was based on the average
response rates of the other five biologic treatments in the basket, which excluded the biologic that was
used in the first-line. A relative efficacy reduction of 45.1% was applied for all the treatments used in
the second line. This efficacy reduction value was derived from the response data from MEASURE
trials at week 16, based on the reduction in response observed with secukinumab in experienced
patients compared to naïve patients. Details of the calculation of this relative reduction can be found
in Table 5.13.
Table 5.13: BASDAI 50 relative reduction between biologic naïve and biologic experienced
populations – pooled MEASURE 1 and MEASURE 2 data
Placebo

Secukinumab
150 mg
Sub-group

Biologic
naïve

n

N

n
%
response

Treatment
effect
(SEC150
N
%
Relative reduction in BASDAI 50
response response
response
minus
PBO
response)

** ***

*****

** ***

*****

*****

Biologic
** **
experienced

*****

*

****

*****

**

****************************
i.e. response rates in the
experienced group are (1-0.45) =
0.55 x those of the naïve group

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; mg = milligram; PBO = placebo; SEC150 =
Secukinumab 150 mg

All scenarios listed in Table 5.8 can be also applied for the response rates in the second line in this
exploratory analysis for biologic naïve population.
In the exploratory analysis conducted for biologic experienced population, secukinumab was not only
compared with conventional care but also with all other biologics. In this analysis, all the response
rates for biologics were multiplied by the 55% (1-45%), proportional efficacy reduction factor, which
was calculated in Table 5.13. All scenarios listed in Table 5.8 can be also applied for the response
rates applied in this exploratory analysis. Note that when applying these scenarios in this exploratory
analysis, to adjust the response rates for different response assessment criteria than BASDAI 50, predefined conversion rates for biologic experienced patients (*** for conventional care and ***** for
secukinumab and other biologics) derived in Table 5.10 were used.
ERG comment: As mentioned earlier, in the original CS1, Huang et al. 201419 study was omitted
from the MTC. In the response to the clarification letter, an updated MTC was conducted, in which
Huang et al. 2014 was included. The results were presented in Section E.6 However, the inputs used in
the MTCs from Huang et al. 201419 were not provided, therefore the MTC results provided in the
response to the clarification letter 6 could not be verified.
Also, in the original CS, results from the random effects model were not provided.1 After a request
from the ERG, the random effects binomial model results were provided in the response to the
clarification letter, however only for the base case analysis.6 This MTC is represented by MTC#5 in
Table 5.6.
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The choice of the MTC has a large impact on the response rates. In Table 5.9, it can be seen that the
BASDAI 50 response rates for secukinumab ranges from 38% to 59%. Response rates from other
comparators also change according to the choice of MTC: certolizumab-pegol from 37% to 44%;
etanercept from 32% to 37%; adalimumab from 43% to 49%; infliximab from 37% to 44% and
golimumab from 37% to 47%. However, using the random effects model (MTC#5) instead of the
fixed effect model (MTC#1) had very little impact.
MTC#1 represents the base case of the CS1, however, the ERG finds the assumptions from MTC#3
the most plausible. It is essential that all studies have the same time point (12 weeks) for the response
assessment, otherwise, the MTC would give biased results for treatments whose trial endpoints were
longer than 12 weeks. Furthermore, it is in line with the clinical practice recommendations (e.g. in
NICE TA 3837 after week 12, if response was not achieved, stopping treatment was recommended) as
well as the model structure, where the induction period was assumed to have a duration of 12 weeks.
In MTC#3, secukinumab effectiveness data was based on both MEASURE 2 and MEASURE 1 as in
MTC#1. In the MEASURE 1 study loading doses of secukinumab were administered intravenously,
even though the posology of secukinumab was specified to be subcutaneously in its SmPC. 42
Nevertheless, to the best of the ERG’s knowledge, in the literature there is no clear evidence for or
against the efficacy difference between intravenous and subcutaneous administrations of
secukinumab.24 Thus, the ERG opted not to limit the response data to only the MEASURE 2 study, as
this would lead to a loss of power.
In MTC#3, GO-RAISE trial was dropped from the analysis, as there was no BASDAI 50 response
data available in GO-RAISE at week 12. Since GO-RAISE was the only study with golimumab
effectiveness data in the evidence network for biologic naïve population, its omission from the
analysis lead to a situation that MTC#3 does not provide BASDAI 50 estimates for golimumab.
Therefore, for the analyses in which MTC#3 is used, same approach used for infliximab and
certolizumab-pegol was followed, and its efficacy was assumed to be the same as the average of all
other anti TNF-alphas.
If the response assessment definition is selected to be “BASDAI 50 or two units of decrease in
BASDAI score”, the choice of MTC has a larger absolute impact on the response rates. Based on the
MTC type choice, the response rate for secukinumab ranges from 59%-91%; for certolizumab-pegol:
58%-68%; for etanercept: 49%-57%; for adalimumab: 67%-76%; for infliximab: 58%-68 and for
golimumab: 58%-73%.
The ERG noted a small implementation error for the conversion factors applied when response
definition is changed to “BASDAI 50 or two units’ drop of BASDAI score”. The error concerns the
exploratory analysis of the biologic naive population, when patients were allowed for a second line
biologic. In this analysis, for the second line biologic treatments, when the response definition was
changed to “BASDAI 50 or two units drop of BASDAI score”, instead of the conversion factor for the
biologic experienced patients receiving biologics (1.709 for secukinumab from Table 5.10), the
conversion factor for the biologic naïve patients receiving conventional care (2.045 for placebo from
Table 5.7) was applied.
In addition, the ERG identified another potential error in the exploratory analysis for biologic
experienced population. In this exploratory analysis, an efficacy reduction of 45.1% was applied to
the response rates for all biologics in the biologic naïve population to derive an estimate for response
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rates for biologic experienced population. In this analysis, no efficacy reduction factor was applied to
conventional care response rates. However, a reduction in the response rates can be also seen in
conventional care between biologic naïve patients and biologic experienced patients as well. This
potential error would have an impact only on the incremental results of the secukinumab versus
conventional care in that exploratory analysis.
The errors mentioned above were corrected by the ERG.
In TA383, the appraisal committee adopted another definition of response, as used by the BSR, which
is “a reduction of the BASDAI to 50% of the baseline value, or a reduction of 2 units or more,
together with a reduction in the spinal pain visual analogue scale (VAS) by 2 cm or more”.7 At the
request of the ERG, the company provided results based on this BSR definition.6
In their response to the clarification letter, the company stated that between 13% and 19% of patients
could not be included in the response analysis based on the BSR definition, because the data for VAS
were missing. However, after non-responder imputation, the following response estimates and
conversion factors were derived in Table 5.14.
Table 5.14: Derivation of conversion constants for response based on “BASDAI 50 only” to
“BASDAI 50 or two units drop in BASDAI score and 2 cm of more drop in spinal pain VAS
score” for biologic naïve and biologic experienced patients
Secukinumab 150 mg

Placebo

n

N

%

n

N

%

BASDAI 50

**

***

*****

**

***

*****

BASDAI 50 or 2 unit BASDAI drop + 2 cm VAS
drop

**

***

*****

**

***

*****

Biologic naïve

Conversion constant

***************

*****************

Biologic experienced
BASDAI 50

**

**

*****

*

**

****

BASDAI 50 or 2 unit BASDAI drop + 2 cm VAS
drop

**

**

*****

**

**

*****

Conversion constant

***************

****************

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; mg = milligram; VAS = visual analogue scale

As it can be seen from Table 5.14, all the constants are greater than one and smaller than the
corresponding conversion factors for “BASDAI 50 or two units of drop in BASDAI score” response
definition. This is in line with the expectations, since the BSR definition is a bit stricter than the
“BASDAI 50 or two units of drop in BASDAI score” definition, but still less strict than the “BASDAI
50” definition. Therefore, resulting response rates based on the BSR definition will lie between the
response rates based on the “BASDAI 50” definition and those based on the “BASDAI 50 or two
units of drop in BASDAI” definition.
In the response to the clarification letter 6, at the request of the ERG, the company had made an effort
to conduct the evidence synthesis approaches from Corbett et al. 20149. In the Excel model provided,
the results for modelling approach A3 (independent modelling for BASDAI 50, BASDAI and BASFI;
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assuming identical effectiveness for all anti TNF-alpha biologics; fixed effects), A4 (independent
modelling for BASDAI 50, BASDAI and BASFI; assuming identical effectiveness for all anti TNFalpha biologics; random effects) and A5 (independent modelling for BASDAI 50, BASDAI and
BASFI; assuming exchangeable effectiveness for all anti TNF-alpha biologics; fixed effects) were
incorporated.
The response rate of all anti TNF-alphas as a class was 43.07% for approach A3, 43.03% for approach
A4. For approach A5, the rates for the biologics varied between 41.06% and 44.10%. In all these A3A5 approaches the effectiveness of secukinumab was higher than those of the anti TNF-alphas.
In addition, the company had made an effort to conduct approaches B4 and C4 from Corbett et al.9, as
well. In approach B4, BASDAI 50 and BASDAI outcomes were modelled jointly, assuming identical
treatment effectiveness for anti TNF-alphas and random effects. In approach C4, BASDAI 50,
BASDAI and BASFI scores were modelled jointly, assuming identical treatment effectiveness for anti
TNF-alphas and random effects. In the response to the clarification document6, the company had
mentioned that the WinBUGS code in Corbett et al. 20149 generated some errors, therefore they made
some amendments and could not replicate the results in Corbett et al. 2014#43}.
The results of these approaches were provided in the report, however the way it is incorporated into
the Excel model was not explained in the response to the clarification letter.6 The response rate of all
agents as a class was 43.3% for approach B4, and 40.5% for approach C4.
Even though the ERG appreciates all the efforts to conduct these analyses, from the data tables (e.g.
Table 57 and 58) provided in the response to the clarification letter 6, it came to the ERG’s attention
that the input data came from a mixed population, where the biologic naïve and experienced patients
were pooled together, e.g. Rapid ax-SPA trial results were in the data tables. Therefore, the MTC
results for these approaches are unfortunately not directly useful for the cost-effectiveness analysis of
secukinumab in biologic naïve and biologic experienced patients.
5.2.6.3 Baseline BASDAI and BASFI scores
The model used absolute BASDAI and BASFI scores at each cycle to determine cycle based utilities
and costs. The estimates for absolute BASDAI and BASFI score of a patient at each cycle were
conditional on the baseline BASDAI/BASFI values, the treatment that was administered, the time
since the start of that treatment and patient’s response to that treatment.
The baseline BASDAI and BASFI scores were the starting points for the model cohorts at the
beginning of each treatment. In the base case, they were derived from the corresponding average
baseline values from the pooled MEASURE 2 and MEASURE 1 trials, separately for biologic naïve
and biologic experienced patients. The overall baseline BASDAI and BASFI scores for biologic naïve
and experienced patients are given in Table 5.15.
Table 5.15: Overall baseline BASDAI and BASFI for the biologic naïve and biologic
experienced populations
Input

Biologic-naïve

Biologic experienced

Overall baseline BASDAI

6.51

6.52

Overall baseline BASFI

5.90

5.89

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index
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Note that in the model, in the base case, the overall baseline BASDAI and BASFI scores given in
Table 5.15 were only used in the first cycle, and they represented the BASDAI/BASFI scores of the
patients during the induction period. For the following cycles, while calculating the absolute BASDAI
and BASFI scores of the patients in the states representing the post-induction period (post-induction
maintenance therapy and conventional care), conditional baseline BASDAI and BASFI scores
(conditional on the treatment and the response status) were used.
In the base case, the conditional baseline BASDAI and BASFI scores were also derived from pooled
MEASURE 1 and MEASURE 2 trials. Data from secukinumab 150 mg arm of those trials was used
to derive the response conditional baseline scores for all biologics (secukinumab as well as other antiTNFα treatments); and data from the placebo arm of those trials was used to derive the response
conditional baseline scores for conventional care. These response conditional specific baseline
BASDAI and BASFI values used in the model are given in Table 5.16 below.
Table 5.16: Conditional baseline BASDAI and BASFI (conditional on the treatment and on the
BASDAI 50 response) values derived from MEASURE 1 and MEASURE 2 trials
Biologic naive

Biologic experienced

Biologics
(Secukinumab
and other anti
TNFα)

Conventional
Care

Biologics
(Secukinumab
and other anti
TNFα)

Conventional
Care

Responders

6.42

6.12

6.59

6.24

Non-responders

6.39

6.73

6.48

6.61

Responders

5.44

4.75

5.39

5.49

Non-responders

6.07

6.22

6.04

5.85

Input
Baseline BASDAI

Baseline BASFI

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index; TNF = Tumour Necrosis Factor

If the choice for the source of secukinumab trial data was selected as “MEASURE 2 only” instead of
“MEASURE 1 & 2”, the economic model uses the overall baseline (used for induction period) and the
conditional baseline BASDAI and BASFI values derived from MEASURE 2 trial only, as presented
in Table 5.17 below.
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Table 5.17: Overall and conditional baseline BASDAI and BASFI (conditional on BASDAI 50
response) values derived from MEASURE 2 trial
Biologic naïve

Input

Biologics
(Secukinumab
and other anti
TNFα)

Biologic experienced

Conventional
Care

Biologics
(Secukinumab
and other anti
TNFα)

Conditional Care

Baseline BASDAI
Overall

6.75

6.59

Responders

6.23

6.34

7.07

6.68

Non-responders

6.90

6.88

6.28

6.70

Baseline BASFI
Overall

6.38

5.82

Responders

5.69

5.77

6.20

6.41

Non-responders

6.83

6.38

5.81

5.69

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index; TNF = Tumour Necrosis Factor

In the exploratory analyses for treatment naïve patients, if sequential second line biologic treatments
were incorporated, the overall baseline BASDAI score applied during the second line biologic
induction period would be equal to the conditional BASDAI score for the non-responders to the
first line biologic treatment (6.9 if MEASURE 2 only is chosen for secukinumab data source; and
6.39 otherwise). The conditional baseline BASDAI scores applied in the post-induction states
representing second line biologic post-induction period were assumed to be the same conditional
baseline scores of the first line.
For the BASFI baseline scores applied for the second line biologics, the BASFI at the median cycle of
discontinuation of first line treatment was calculated. In case the difference between the estimated
BASFI score at discontinuation and the initial (1st line) overall baseline BASFI score of the population
was non-positive, the 2nd line BASFI scores would be the same as the 1st line BASFI scores.
Otherwise, the positive BASFI difference should be added to the 1st line baseline BASFI scores (both
overall and conditional scores). These additional steps were taken to reflect the long-term BASFI
progression during the first treatment until first treatment discontinuation.
ERG comment: As mentioned before, in NICE TA3837, the committee expressed concerns regarding
using response conditional baseline BASDAI and BASFI scores in modelling the BASDAI and
BASFI scores of post-induction states in the subsequent cycles. Their main concern was the potential
implication of this approach, i.e. that patients with more severe disease (higher baseline values) do not
benefit as much from the biologics as patients with less severe disease. In Tables 5.16 and 5.17, the
imbalances between responder and non-responder baseline BASFI and BASDAI scores can be seen
especially for biologic naïve population.
Note that in Tables 5.16 and 5.17, according to the response to the clarification letter6, the conditional
averages of baseline BASDAI and BASFI scores were calculated based on the assumption that the
response definition was “BASDAI 50 only” and the response assessment was at week 12. In the Excel
model, the response conditional baseline BASDAI and BASFI values remain unchanged even if
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different response definitions than BASDAI 50 (e.g. “BASDAI 50 or two units of drop in BASDAI
score”) or different time point of response assessment (like week 16) were selected in the economic
model.
The failure to reflect the effects of different response definitions and assessment time points on the
response conditional baseline BASDAI and BASFI scores jeopardises the validity of the results of the
scenarios in which those different response definitions and assessment time points were assumed.
Due to the concerns listed above, the ERG conducted the analyses presented in Section 5.3, where the
BASDAI and BASFI progression in the post-induction states uses overall BASDAI and BASFI
baseline scores instead of response conditional ones.
Also, the ERG identified a small programming error in the electronic model. In the exploratory
analysis for the biologic naïve patient population, during the calculation of the BASFI score at the
median discontinuation cycle, a wrong cell reference was given. Because of this error, the model
gives the BASFI score of a patient at the median discontinuation cycle, who had discontinued in the
first cycle. However, the model was supposed to give the BASFI score of a patient at the median
discontinuation cycle who discontinued at that median discontinuation cycle. Correction of this error
did not lead to any changes in costs and effects, in any of the scenarios submitted in the CS 1, however
it is an error that may lead to a potentially wrong results in Probabilistic Sensitivity Analysis (PSA) as
well as future ERG scenarios, therefore it was corrected by the ERG.
5.2.6.4 Short-term BASDAI and BASFI changes
In the model, during the 12-week induction period, patients were assumed to experience
improvements in BASDAI and BASFI scores dependent upon the treatment they receive. These shortterm changes in BASDAI and BASFI were considered to be conditional on BASDAI 50 response.
For the biologic naïve population, in order to calculate response-conditional change from baseline at
three months, data from the MEASURE 2 and MEASURE 1 trials of secukinumab and published
conditional data for adalimumab (ATLAS) and golimumab (GO-RAISE) from the York model
assessment report9 were used to compute the ratio of change from baseline for BASDAI 50
responders compared to non-responders for secukinumab, adalimumab and golimumab, respectively.
For the other comparators (etanercept, infliximab, certolizumab pegol and conventional care), the
average ratio of change from baseline was derived from the other biologics and used. In the CS1, it
was mentioned that this approach was deemed reasonable by clinical experts.
The ratios (responder/non-responder) of change from baseline for each treatment for BASDAI and
BASFI scores are given in Tables 5.18 and 5.19 below. Both in the CS1 and response to the
clarification letter6, it was not clear at which time point the response specific BASDAI and BASFI
scores were measured in the trials that the ratio calculations were derived from.
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Table 5.18: Available ratios of conditional BASDAI changes from baseline
BASDAI
Change from
baseline

MEASURE 1 MEASURE 2* ATLAS

GOOverall MEASURE 1
RAISE average** & 2 average

Responders

-4.77

-4.51

-4.64

-4.74

Non-responders

-1.42

-0.99

-0.82

-1.22

Ratio of
responders to
non-responders

4.37
3.96

4.57

5.66

4.27

3.89

*

Values in this column are used in the scenario analyses in which MEASURE 2 was selected as the only
Secukinumab data source. For all the other scenarios, MEASURE 1&2 average is used
**
This value is used for all the other comparators (etanercept, infliximab, certolizumab pegol and conventional
care)
BASDAI = Bath Ankylosing Spondylitis Disease Activity Index

Table 5.19: Available ratios of conditional BASFI changes from baseline
BASFI Change
from baseline

MEASURE 1 MEASURE 2* ATLAS

GOOverall MEASURE 1
RAISE average** & 2 average

Responders

-3.76

-4.28

-2.92

-3.03

Non-responders

-1.15

-1.34

-0.72

-0.53

Ratio of
responders to
non-responders

4.06
3.23

3.19

4.06

3.21

5.72

*

Values in this column are used in the scenario analyses in which MEASURE 2 was selected as the only
Secukinumab data source. For all the other scenarios, MEASURE 1&2 average is used
**
This value is used for all the other comparators (etanercept, infliximab, certolizumab pegol and conventional
care)
BASFI = Bath Ankylosing Spondylitis Functional Index

If the absolute change from baseline BASDAI or BASFI score of one of the treatments for
BASDAI 50 responders was denoted as “Responder Δ” and that of non-responders was denoted as
“Non-responder Δ”, the ratios given in Tables 5.18 and 5.19 could be represented as: Responder Δ/
Non-responder Δ.
Note that the overall unconditional absolute change from baseline “Overall Δ” can be represented as a
function of “Responder Δ” and “Non-responder Δ” as follows:
Overall Δ = Responder Δ * (% BASDAI 50 responders) + Non-responder Δ* (1-% BASDAI 50
responders)
The equation above was necessary to obtain the response conditional BASDAI and BASFI change
from baseline estimates, because from evidence synthesis, only overall change from baseline
estimates can be obtained.
Similar to the response assessment at the end of the induction period, the scenario analyses listed in
Table 5.8 were conducted for change from baseline values for BASDAI and BASFI scores, as well.
Some of these scenarios required additional MTCs, whereas some of them were handled by
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conversion factors, which will be explained in detail below. In all the analyses, BASDAI and BASFI
change from baseline were modelled independently.
Five different MTCs were conducted in order to explore the uncertainties surrounding source(s) for
secukinumab data (MEASURE 1 & 2 or MEASURE 2 only) and time point(s) when the change from
baseline were measured (week 12 only or between week 12 and 16). These MTCs used fixed or
random effects models for continuous outcomes to estimate the change from baseline for BASDAI
and BASFI for infliximab, secukinumab, golimumab, adalimumab, etanercept and conventional care.
Due to a lack of data, for certoluzimab pegol, it was assumed that the overall BASDAI/BASFI
absolute change from baseline at the end of the induction period would be equal to the average of the
other four anti-TNFα agents (infliximab, golimumab, adalimumab and etanercept).
Different BASFI and BASDAI change from baseline inputs were used for MTC#1, MTC#2, MTC#3
and MTC#4. For MTC#5 same MTC inputs as MTC#1 were used but a random effects modelling
approach was followed. The details of these five MTCs were discussed in Appendix K of CS1 and
Section D from the response to the clarification letter6, where the errors identified by the ERG were
corrected. The main characteristics of the MTCs are given in Table 5.20 below.
Table 5.20: The main characteristics of the five MTCs conducted for the BASDAI and BASFI
change from baseline scores in the biologic naïve population
MTC Type

MTC#1
(Base Case)
Fixed effects

MTC#2
Fixed effects

MTC#3
Fixed effects

MTC#4
Fixed effects

MTC#5
Random effects

Source(s) of
secukinumab
trial data

MEASURE 1
MEASURE 2

MEASURE 2

MEASURE 1
MEASURE 2

MEASURE 2

MEASURE 1
MEASURE 2

Time point(s)
the change
from baseline
data was
collected in the
trials

Week 12-16

Week 12-16

Week 12

Week 12

Week 12-16

Which trial
data was used
in this MTC?

GO-RAISE
MEASURE 1
MEASURE 2
ATLAS
Huang 2014
SPINE
Giardina 2010

GO-RAISE
MEASURE 2
ATLAS
Huang 2014
SPINE
Giardina 2010

GO-RAISE
MEASURE 1
MEASURE 2
ATLAS
Huang 2014
SPINE
Giardina 2010

GO-RAISE
MEASURE 2
ATLAS
Huang 2014
SPINE
Giardina 2010

GO-RAISE
MEASURE 1
MEASURE 2
ATLAS
Huang 2014
SPINE
Giardina 2010

Which
treatments
were included
in this MTC?

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab,
Infliximab

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab,
Infliximab

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab,
Infliximab

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab,
Infliximab

Placebo,
Secukinumab,
Etanercept,
Adalimumab,
Golimumab,
Infliximab

MTC = Mixed treatment comparison
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In addition to the MTCs above, at the ERG’s request, additional MTCs were conducted adopting
MTC approaches A3-A5 and B & C from the York report for TA3839. These analyses as well as their
critique will be discussed under “ERG Comments” at the end of this section.
From the different MTCs conducted in Table 5.20 and from the “Responder Δ/ Non-responder Δ”
ratios given in Tables 5.18 and 5.19, conditional absolute change estimates from the baseline for
responders (Responder Δ) and non-responders (Non-responder Δ) were calculated. These estimates
were calculated based on the response definition of “BASDAI 50 only” criterion.
For the uncertainties surrounding the definition of response (“BASDAI 50 only” or “BASDAI 50 only
or two units of drop in BASDAI”), predetermined conversion factors were used. To transform the
response conditional change from baseline estimates based on “BASDAI 50 only” criterion to those
based on “BASDAI 50 or at least two units decrease in BASDAI score” criterion, the estimates based
on “BASDAI 50 only” criterion were multiplied by predefined conversion constants, differentiated by
the treatment received. These conversion constants were derived from the pooled MEASURE 1 and
MEASURE 2 response data from biologic naïve patients measured at week 12. In Table 5.21, the
derivation of these constants for placebo (used for conventional care) and secukinumab (used for all
other treatments) are explained.
Table 5.21: Derivation of conversion constants for `BASDAI and BASFI change from baseline
scores based on “BASDAI 50 only” to “BASDAI 50 or two units drop in BASDAI score” for
biologic naïve patients
Secukinumab 150 mg
n

Change from
baseline

Placebo
n

Change from
baseline

Biologic naïve – responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

**

******

BASDAI 50 or 2 unit drop

**

******

**

******

Conversion constant

*******************

*******************

Biologic naïve – non-responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

***

******

BASDAI 50 or 2 unit drop

**

******

**

******

Conversion constant

*******************

*******************

Biologic naïve – responders, BASFI change from baseline at week 12
BASDAI 50

**

******

**

******

BASDAI 50 or 2 unit drop

**

******

**

******

Conversion constant

*****************

*****************

Biologic naïve – non-responders, BASFI change from baseline at week 12
BASDAI 50

**

******

***

******

BASDAI 50 or 2 unit drop

**

******

**

******

Conversion constant

*****************

*****************

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional
Index; mg = milligram
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With the conversion constants given in Table 5.21, response conditional BASDAI and BASFI change
from baseline estimates can be derived for all of the scenarios listed in Table 5.8 for biologic
treatment naïve population from the overall change from baseline estimates. BASDAI and BASFI
change from baseline estimates given BASDAI 50 response and no BASDAI 50 response are
provided in Tables 5.22 and 5.23 below, respectively.
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Table 5.22: BASDAI and BASFI change from baseline estimates given BASDAI 50 response
Therapy
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
(Base case)
MTC#1*
MTC#2
MTC#2*
MTC#3
MTC#3*
MTC#1
BASDAI change from baseline given BASDAI 50 response
Secukinumab
******
******
******
******
******
******
150 mg
******
******
******
******
******
******
Adalimumab
******
******
******
******
******
******
Etanercept
******
******
******
******
******
******
Golimumab
******
******
******
******
******
******
Infliximab
Certolizumab
******
******
******
******
******
******
pegol
******
******
******
******
******
******
CC
BASFI change from baseline given BASDAI 50 response
Secukinumab
******
******
******
******
******
******
150 mg
******
******
******
******
******
******
Adalimumab
******
******
******
******
******
******
Etanercept
******
******
******
******
******
******
Golimumab
******
******
******
******
******
******
Infliximab
Certolizumab
******
******
******
******
******
******
pegol
******
******
******
******
******
******
CC

Scenario 7
MTC#4

Scenario 8
MTC#4*

Scenario 9
MTC#5

Scenario
10
MTC#5*

******

******

******

******

******
******
******
******

******
******
******
******

******
******
******
******

******
******
******
******

******

******

******

******

******

******

******

******

******

******

******

******

******
******
******
******

******
******
******
******

******
******
******
******

******
******
******
******

******

******

******

******

******

******

******

******

*

These estimates are derived by applying the conversion factors to the column on the left hand side.
BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; mg = milligram; MTC = Mixed treatment
comparison
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Table 5.23: BASDAI and BASFI change from baseline estimates given no BASDAI 50 response
Therapy
Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6
(Base case)
MTC#1*
MTC#2
MTC#2*
MTC#3
MTC#3*
MTC#1
BASDAI change from baseline given no BASDAI 50 response
Secukinumab
******
******
******
******
******
******
150 mg
******
******
******
******
******
******
Adalimumab
******
******
******
******
******
******
Etanercept
******
******
******
******
******
******
Golimumab
******
******
******
******
******
******
Infliximab
Certolizumab
******
******
******
******
******
******
pegol
******
******
******
******
******
******
CC
BASFI change from baseline given no BASDAI 50 response
Secukinumab
******
******
******
******
******
******
150 mg
******
******
******
******
******
******
Adalimumab
******
******
******
******
******
******
Etanercept
******
******
******
******
******
******
Golimumab
******
******
******
******
******
******
Infliximab
Certolizumab
******
******
******
******
******
******
pegol
******
******
******
******
******
******
CC

Scenario 7
MTC#4

Scenario 8
MTC#4*

Scenario 9
MTC#5

Scenario
10
MTC#5*

******

******

******

******

******
******
******
******

******
******
******
******

******
******
******
******

******
******
******
******

******

******

******

******

******

******

******

******

******

******

******

******

******
******
******
******

******
******
******
******

******
******
******
******

******
******
******
******

******

******

******

******

******

******

******

******

*

These estimates are derived by applying the conversion factors to the column on the left hand side.
BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; mg = milligram; MTC = Mixed treatment
comparison
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For the biologic experienced subpopulation, in the base case, response-conditional change from
baseline estimates were derived directly from MEASURE 2 and MEASURE 1 trials data at week 12.
In the Excel model, it is not possible to conduct an analysis that is based on only MEASURE 2 data
for the biologic experienced population. Different scenarios analysed the impact of using different
criteria in response assessment at the end of the induction period by using predefined conversion
constants given in Table 5.24.
Table 5.24: Predefined conversion constants used in converting conditional change from
baseline estimates based on BASDAI 50 definition to estimates based on BSR definition for
biologic experienced patients
Secukinumab 150 mg
n

Placebo

Change from
baseline

n

Change
from
baseline

Biologic experienced – responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

*

******

BASDAI 50 or 2 unit drop

**

******

**

******

Conversion constant

*******************

*******************

Biologic experienced – non-responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

**

******

BASDAI 50 or 2 unit drop

**

******

**

*****

Conversion constant

*******************

*******************
*

Biologic experienced – responders, BASFI change from baseline at week 12
BASDAI 50

**

******

*

******

BASDAI 50 or 2 unit drop

**

******

**

******

Conversion constant

*****************

*****************

Biologic experienced – non-responders, BASFI change from baseline at week 12
BASDAI 50

**

******

**

*****

BASDAI 50 or 2 unit drop

**

******

**

*****

Conversion constant

*****************

*****************

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index; mg = milligram

With the predefined conversion constants above, response conditional BASDAI and BASFI change
from baseline estimates can be derived for all of the scenarios listed in Table 5.11 for biologic
experienced population.
Based on the explanations above, conditional changes in BASDAI (Table 5.25) and BASFI
(Table 5.26) at three months from baseline are given below for the biologic experienced patients for
the base case, in which the response definition was based on BASDAI 50 criterion only, and for the
scenario, in which the response definition was based on BASDAI 50 or drop by two units in BASDAI
score.
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Table 5.25: Conditional changes from baseline at three months for BASDAI in biologic
experienced population
Defined as
BASDAI 50

SEC

CC

SEC150

CC

-3.814

Defined as BASDAI 50 or
2 units of drop in
BASDAI
Responders

Responders

-4.980

-4.063

-3.350

Non-responders

-0.941

-0.357

Non-responders

-0.400

0.097

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; CC = conventional care; mg =
milligram; SEC150 = secukinumab 150 mg

Table 5.26: Conditional changes from baseline at three months for BASFI in biologic
experienced population
Defined as
SEC
CC
Defined as BASDAI 50 or SEC150
CC
BASDAI 50
2 units of drop in
BASDAI
Responders

-3.788

-2.726

Responders

-3.234

-1.131

Non-responders

-0.726

0.058

Non-responders

-0.216

0.066

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing
Spondylitis Functional Index; CC = conventional care; mg = milligram; SEC150 = secukinumab
150 mg

In the exploratory analysis for biologic naïve patients, when the second line biologics were allowed,
for the second line biologic treatments, the change from baseline estimates would be the average
change from baseline estimates of all biologics in the basket therapy. Recall that the basket therapy
applied in the second line excluded only the biologic used at first line. After the average change from
baseline values were calculated for the basket therapy, a relative efficacy reduction of 41.9% was
applied for BASDAI and 50.4% was applied for BASFI change from baseline scores to account for
the clinical expectation that the patients would respond worse to a second-line biologic. These
efficacy reduction values were derived from the change from baseline data from MEASURE trials,
based on the reduction observed with secukinumab in experienced patients compared to naïve
patients. Details of the calculation of these relative reduction values can be found in Table 5.27.

127

CONFIDENTIAL UNTIL PUBLISHED

Table 5.27: BASDAI and BASFI change from baseline relative reduction between biologic naïve
and biologic experienced populations – pooled MEASURE 1 and MEASURE 2 data
Placebo

Secukinumab
150 mg
Sub-group
n
Biologic
naïve
Biologic
experienced

Change
from
baseline

n

******

******

******

******

******

******

******

******

******

******

Placebo

Secukinumab
150 mg
Sub-group
n
Biologic
naïve
Biologic
experienced

Change
from
baseline

Treatment
effect (SEC
response
minus PBO
response)

Change
from
baseline

n

Change
from
baseline

Relative reduction
in BASDAI
change from
baseline
**************
************i.e.
BASDAI cfb in the
experienced group
are (1-0.42) = 0.58
x those of the naïve
group

Treatment
effect (SEC150 Relative reduction
response
in BASFI change
minus PBO
from baseline
response)

******

******

******

******

******

******

******

******

******

******

************
************i.e.
BASFI cfb in the
experienced group
are (1-0.50) = 0.50
x those of the naïve
group

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index; cfb = change from baseline; mg = milligram; PBO = placebo; SEC150 = secukinumab
150 mg

The same approach was followed for the exploratory analysis conducted in the biologic experienced
subgroup, in which comparator biologics other than secukinumab were also included. In this
exploratory analysis, the changes from baseline parameters for the biologic naïve population were
multiplied with corresponding relative reductions in Table 5.27.
The initial change from baseline in BASDAI was assumed to remain constant for the entire postinduction period when the treatment that patient had responded to was maintained. For BASFI score,
in the model, it was assumed that the BASFI scores increase in time during the post-induction period,
albeit at different rates, at a slower rate if the patient was on biologics during the maintenance therapy.
These long-term BASFI changes during the post-induction period will be explained in the next
section.
ERG comment: As mentioned earlier, in the original CS1, Huang et al. 201419 study was omitted
from the MTCs for all outcomes and ATLAS study 48 was omitted from the MTCs for BASFI related
outcomes. In the response to the clarification letter6, an updated MTC was conducted It included
Huang et al. 201419 and ATLAS study48. The results were presented in Section E. However, the inputs
used in the MTCs from Huang et al. 201419 were not provided, therefore the MTC results provided in
the response to the clarification letter 6 could not be verified.
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Also, in the original CS1, results from the random effects model were not provided. After a request
from the ERG, the random effects binomial model results were provided in the response to the
clarification letter 6, however only for the base case analysis. This MTC is represented by MTC#5 in
Table 5.20.
The choice of the MTC has a large impact on the change from baseline estimates, especially for
conditional change from baseline estimates given BASDAI 50 response. In Table 5.22, for
secukinumab it can be seen that the change from baseline given BASDAI 50 response estimates range
******************* for BASDAI and from ************** for BASFI. Estimates for other
comparators also change according to the choice of MTC: certolizumab-pegol from **************
for BASDAI and ************** for BASFI; etanercept from ************** for BASDAI and
************** for BASFI; adalimumab from ************** for BASDAI and **************
for BASFI; infliximab from ************** for BASDAI and ************** for BASFI; and
golimumab from ***************. However, using the random effects model (MTC#5) instead of
the fixed effect model (MTC#1) seems to have limited impact.
MTC#1 represents the base case of the CS1, however, the ERG finds the assumptions from MTC#3
the most plausible, following the same line of reasoning discussed in the “ERG comments” in
Section 5.2.6.2. Note that all of the MTCs were able to provide BASFI and BASDAI change from
baseline estimates for all biologics, except for certolizumab pegol. For certolizumab pegol, the
average changes from baseline estimates from all other anti TNF-alpha agents were used.
If the response assessment definition is selected to be “BASDAI 50 or two units of decrease in
BASDAI score”, the change from baseline estimates become smaller compared to the “BASDAI 50”.
This can be explained by the fact that the responders needed to satisfy the less strict criteria:
“BASDAI 50 or two units of decrease in BASDAI score” with smaller change from baseline values.
This makes the impact of the MTC choice for absolute change from baseline estimates smaller than
that of “BASDAI 50”. Based on the MTC type choice, the change from baseline estimates given
response at the end of the induction period are as follows: from ************** (BASDAI) and
************** (BASFI)
for
secukinumab;
************** (BASDAI)
and
************** (BASFI)
for
certolizumab-pegol;
************** (BASDAI)
and
************** (BASFI)
for
etanercept;
************** (BASDAI)
and
************** (BASFI)
for
adalimumab;
************** (BASDAI)
and
************** (BASFI)
for
infliximab;
and
************** (BASDAI)
and
************** (BASFI) for golimumab.
The ERG has identified a very minor error in the economic model. In the economic model, the
conversion factor for BASFI change from baseline for non-responders is slightly different from what
had been reported (i.e. ***** is used in the model instead of ***** reported in Table 5.24). This error
would affect only the scenarios where the conversion factors for “BASDAI 50 or two units drop in
BASDAI score” response definition were used.
In TA3837, the appraisal committee adopted another definition of response, as used by the British
Society for Rheumatology (BSR), which is “a reduction of the BASDAI to 50% of the baseline value,
or a reduction of 2 units or more, together with a reduction in the spinal pain visual analogue scale
(VAS) by 2 cm or more”. At the request of the ERG, the company provided results based on this BSR
definition6.

129

CONFIDENTIAL UNTIL PUBLISHED

Despite the missing VAS data on spinal pain, the following response estimates and conversion factors
were derived after non-responder imputation, for biologic naïve population (Table 5.28) and biologic
experienced population (Table 5.29), respectively.
Table 5.28: Derivation of conversion constants for conditional change from baseline estimates
based on “BASDAI 50 only” to “BASDAI 50 or two units drop in BASDAI score and 2 cm of
more drop in spinal pain VAS score” for biologic naïve patients
Secukinumab 150 mg
n

Change from
baseline

Placebo
n

Change from
baseline

Biologic naïve – responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

**

******

BASDAI 50 or 2 unit drop in BASDAI + 2 cm
drop in VAS

**

******

**

******

Conversion constant

*******************

*******************

Biologic naïve – non-responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

***

******

BASDAI 50 or 2 unit drop + 2 cm drop in VAS

**

******

**

******

Conversion constant

*******************

*******************

Biologic naïve – responders, BASFI change from baseline at week 12
BASDAI 50

**

******

**

******

BASDAI 50 or 2 unit drop + 2 cm drop in VAS

**

******

**

******

Conversion constant

*****************

*****************

Biologic naïve – non-responders, BASFI change from baseline at week 12
BASDAI 50

**

******

***

******

BASDAI 50 or 2 unit drop + 2 cm drop in VAS

**

******

**

******

Conversion constant

*****************

*****************

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional
Index; mg = milligram; VAS = Visual analogue scale
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Table 5.29: Derivation of conversion constants for conditional change from baseline estimates
based on “BASDAI 50 only” to “BASDAI 50 or two units drop in BASDAI score and 2 cm of
more drop in spinal pain VAS score” for biologic experienced patients
Secukinumab 150 mg
n

Placebo

Change from
baseline

n

Change
from
baseline

Biologic experienced – responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

*

******

BASDAI 50 or 2 unit drop + 2cm drop in VAS

**

******

**

******

Conversion constant

*******************

*******************

Biologic experienced – non-responders, BASDAI change from baseline at week 12
BASDAI 50

**

******

**

******

BASDAI 50 or 2 unit drop + 2cm drop in VAS

**

******

**

******

Conversion constant

*******************

*******************
*

Biologic experienced – responders, BASFI change from baseline at week 12
BASDAI 50

**

******

*

******

BASDAI 50 or 2 unit drop + 2cm drop in VAS

**

******

**

******

Conversion constant

*****************

*****************

Biologic experienced – non-responders, BASFI change from baseline at week 12
BASDAI 50

**

******

**

*****

BASDAI 50 or 2 unit drop + 2cm drop in VAS

**

******

**

*****

Conversion constant

*****************

****************

BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index; mg = milligram; VAS = Visual analogue scale

As it can be seen from tables above, almost all of the conversion constants are smaller than one and
greater than the corresponding conversion factors for “BASDAI 50 or two units of drop in BASDAI
score” response definition. This is in line with the expectations, since the BSR definition is a bit
stricter than the “BASDAI 50 or two units of drop in BASDAI score” definition, but still less strict
than “BASDAI 50” definition. For a response based on BSR definition, a patient requires less change
from baseline compared to that required for “BASDAI 50” but more required for “BASDAI 50 or
two units of drop in BASDAI score”. Therefore, resulting change from baseline estimates based on
the BSR definition will generally lie between the estimates based on “BASDAI 50” definition and
those based on “BASDAI 50 or two units of drop in BASDAI” definition.
Based on the discussions from Corbett et al. 20149, the ERG was interested in an approach where all
the biologics were considered as a class, and therefore the treatment effects of all biologics were
identical. In the response to the clarification letter6, at the request of the ERG, the company had
incorporated the evidence synthesis approach A3 (independent modelling for BASDAI 50, BASDAI
and BASFI; assuming identical effectiveness for all anti TNF-alpha biologics; fixed effects), A4
(independent modelling for BASDAI 50, BASDAI and BASFI; assuming identical effectiveness for
all anti TNF-alpha biologics; random effects) and A5 (independent modelling for BASDAI 50,
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BASDAI and BASFI; assuming exchangeable effectiveness for all anti TNF-alpha biologics; fixed
effects) from Corbett et al. 2014 9.
The changes from baseline estimates (overall, not response conditional) of all anti TNF-alphas as a
class
were
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
*******************************
Baseline BASDAI, BASDAI 50 and absolute BASDAI change from baseline are all correlated
parameters. In the CS1, BASDAI 50 and absolute BASDAI change from baseline were modelled
separately, although the latter with the baseline BASDAI value determine the BASDAI 50 status of a
patient jointly. However, all the evidence synthesis approaches in Table 5.6 and Table 5.20, estimated
these input parameters independently. In order to incorporate all these evidence synthesis results to
the economic model, which necessitates response conditional BASDAI and BASFI change from
baseline estimates, the company had used responder/non-responder ratios given in Table 5.18 for
BASDAI and in Table 5.19 for BASFI. These responder/non-responder ratios were derived
independently for the available agents (secukinumab, adalimumab and golimumab) from
MEASURE 1 and 2, ATLAS and GO-RAISE trials, and for the rest the average of the three ratios
were assumed. It was not obvious which time point (week 12 or week 16) was used in the derivation
of these responder/non-responder ratios.
The ERG thinks that this approach, independent synthesis of the evidence for BASDAI 50, BASDAI
and BASFI and no synthesis at all for BASDAI and BASFI baseline values and responder/nonresponder ratios, is problematic. This problem not only violates the natural correlation between these
parameters, but also creates implausible results. For instance in
Table 5.22
**********************************************************************************
**************************************. In a similar vein, the change from baseline estimates
for conventional care for responders is less than 50% of the assumed baseline BASDAI score in the
scenarios where the response is defined as “BASDAI 50”. Therefore, the ERG had requested the
company to conduct the joint evidence synthesis approaches (approaches B and C) from Corbett et
al.9.
In response to the clarification letter 6, the company had made an effort to conduct these approaches
(B4 and C4 from Corbett et al.9). In approach B4, BASDAI 50 and BASDAI outcomes were modelled
jointly, assuming identical treatment effectiveness for anti TNF-alphas and random effects. In
approach C4, BASDAI 50, BASDAI and BASFI scores were modelled jointly, assuming identical
treatment effectiveness for anti TNF-alphas and random effects.
The results of these approaches were provided only in the report, however the Excel implementation
was not clear and the explanation of the implementation was lacking in the technical report. For
approach B4, the change from baseline estimates for BASDAI were between *****************.
For approach C4, the change from baseline estimates for BASDAI were between
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*****************, and for BASFI between *****************. In both of these approaches,
**********************************************************************************
******************************************************************.
Even though the ERG appreciates all the efforts to conduct these analyses, from the data tables (e.g.
Tables 57 and 58) provided in the response to the clarification letter 6, it came to the ERG’s attention
that the input data came from a mixed population, where the biologic naïve and experienced patients
were pooled together (e.g. rapid ax-SPA trial results were in the data tables). Therefore, the MTC
results for these approaches are unfortunately, not directly useful for the cost effectiveness analysis of
secukinumab in biologic naïve and biologic experienced patients.
For the biologic experienced population analyses, it came to the ERG’s attention that in the base case,
the change from baseline estimates in Tables 5.25 and 5.26 were derived from week 12, whereas the
response rates in Table 5.12 were derived from week 16. In order to correct for the mismatch
between response rates and response conditional change from baseline estimates, the ERG decided to
use the week 12 estimates for the response rates.
In addition, it was not clear to the ERG in which time point (week 12 or week 16), the efficacy
reduction factors in Table 5.27 were derived from. These reduction factors are utilised in the
exploratory analyses for both biologic naïve and biologic experienced population.
5.2.6.5 Long-term BASFI changes
In the model, after the initial changes in BASDAI and BASFI scores in the three month induction
period, patients receiving maintenance therapy and who continue to respond to biologic treatment
were assumed to benefit from a slower rate of BASFI progression over the longer term. Long-term
changes in BASFI were estimated based on the approach taken in the York report for TA 383.9
In the CS1, it was assumed that the natural history of BASFI progression is not related to disease
severity/activity (BASDAI) and only related to the progression of radiographic disease (measured by
the modified Stoke Ankylosing Spondylitis Spinal Score; mSASSS).
The differences in BASDAI from baseline were assumed to remain constant over the longer-term
horizon, for as long as patients continued on their initial treatment. Therefore, the changes which
might affect BASFI were assumed to be originated from change in mSASSS.
Using this approach, in the CS1, the annual rate of BASFI change was calculated as:
𝐴𝑛𝑛𝑢𝑎𝑙 𝑟𝑎𝑡𝑒 𝑜𝑓 𝐵𝐴𝑆𝐹𝐼 𝑐ℎ𝑎𝑛𝑔𝑒
= 𝑎𝑛𝑛𝑢𝑎𝑙 𝑟𝑎𝑡𝑒 𝑜𝑓 𝑚𝑆𝐴𝑆𝑆𝑆 𝑐ℎ𝑎𝑛𝑔𝑒 𝑥 𝐵𝐴𝑆𝐹𝐼 𝑐ℎ𝑎𝑛𝑔𝑒 𝑤𝑖𝑡ℎ 1 𝑢𝑛𝑖𝑡 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑚𝑆𝐴𝑆𝑆𝑆

The independent effect of one-unit change in mSASSS on BASFI scores was taken as the coefficient
in the multivariate model reported in Landewe et al. 2009 (mean: 0.057; SE: 0.0049).49
The annual rate of mSASSS change was taken as 1.440, based on the annual rate of change in a
subgroup of patients with baseline mSASSS ≥10 in the Ramiro et al. 2013 study, which was
considered to more accurately reflect the population likely to be eligible to receive biologic therapy
than the full study population.50
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Hence, with the equation above, the annual rate of BASFI change, 0.082, was calculated. This figure
represents the annual rate of change without any biologic treatment, therefore it was applied if the
patient is on conventional care.
In the CS1, it was assumed that when patients were on biologic treatment, they were associated with a
slower rate of mSASSS change compared to the rate under conventional care. Therefore, a relative
rate taken from Haroon et al. 201351, 0.42, is applied to the rate of mSASSS change when patient is on
conventional care. In the CS1, it was mentioned that this approach was consistent with the York report
for TA 3839. This relative rate is applied to all therapies other than conventional care.
In a scenario analysis, based on findings from MEASURE 1, which was reporting a mean mSASSS
change from baseline at week 104 (mean ± SD = 0.30 ± 1.93) for patients receiving secukinumab, a
relative rate of 0.15 (0.30/2=0.15) was considered for secukinumab. This was lower than the rates of
other biologics.
In the CS1, the effect of biologic treatment on BASFI change was modelled to occur from the outset
of treatment in the base case analysis. A scenario analysis was conducted to explore the impact of
considering treatment effect on BASFI beginning four years after treatment initiation, in line with the
York report for TA 3839.
ERG comment: The ERG concurs with the assumptions (BASFI changes at an annual rate of 0.082
per year and a relative ratio of 0.42 is applied for the progression with biologics) concerning the long
term BASDAI and BASFI changes. These assumptions are in line with the previous models (e.g. the
York report for NICE TA 3839).
5.2.6.6 Rebound in BASFI and BASDAI
The short term improvements (during the first three months in induction period) in BASDAI and
BASFI were assumed to be maintained as long as the patients remain on biologic treatment. In
addition, patients who remained on biologic treatment experienced a slower rate of BASFI
progression as well.
Upon discontinuation, improvements in BASFI and BASDAI resulting from biologic treatment were
assumed to be vanished. For BASDAI, after discontinuation, it was assumed that the BASDAI score
reverts to baseline.
In the CS1, for BASFI, two alternative ways of modelling the rebound in BASFI upon discontinuation
of biologics were considered. These two alternatives were consistent with the scenarios applied in the
York report prepared for TA 3839.
1. “Rebound to baseline” scenario: Upon discontinuation of biologic therapy, BASFI
deteriorates by an amount that is equal to the improvement achieved during response to
biologic therapy (equal to the responders’ average BASFI change from baseline).
2. “Rebound to natural history” scenario: Upon discontinuation, BASFI deteriorates to the level
that would have been if there had not been any response initially and BASFI had progressed
like there had been no biologic treatment.
In the base case, the “Rebound to baseline” scenario was selected, and the “Rebound to natural
history” scenario was modelled as a scenario analysis.
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ERG comment: The ERG considers that the assumptions surrounding the rebound in BASFI and
BASDAI are reasonable and in line with the approach followed by the York report for NICE TA3839.
Note that after discontinuation of the biologics, the BASDAI score of a responder patient becomes
equal to the baseline BASDAI score of a non-responder patient, therefore the amount of the BASDAI
rebound may be a bit different from the initial BASDAI gain due to response.
5.2.6.7 Withdrawal of biologic therapy
In the CS1, withdrawal from the biologic therapy was incorporated into the model for the postinduction maintenance states in each cycle. In the economic model, it was assumed that the
probabilities were treatment-specific and they were derived from annual withdrawal risks associated
with each biologic for year 1 and years 2+ separately. If there was no available information on a
treatments withdrawal rate for subsequent years, that treatments withdrawal rate for subsequent years
was assumed to be the same as the withdrawal rate of the first year. The annual withdrawal
probabilities applied in the model are given in Table 5.30.
In addition, a scenario analysis was conducted in which a constant annual withdrawal rate of 11.0%
was assumed across all biologics. This rate (11%) was based on the York report for TA3839.
Table 5.30: Annual withdrawal probabilities applied in the model in the base case
Secukinumab

Certolizumab Etanercept Adalimumab
Pegol

Infliximab

Golimumab

Year 1

15.2%

12.6%

25.1%

13.0%

2.1%

13.7%

Years
2+

6.0%

11.0%

25.1%

9.3%

15.7%

6.6%

Source MEASURE 2
Clinical Study
Reports22, 52
MEASURE 1
Clinical Study
Reports4, 23

Sieper et al.
201553

Dougados
et al.
201221,
NavarroSarabia et
al. 201154

Sieper et al.
201255

van der
Heijde et al.
200556,
Braun et al.
200857

Deodhar et
al. 201558

ERG comment: Besides the sources, no details were given in CS1 about how these withdrawal
probabilities were derived in Table 5.30. Therefore, considering the list of justifications provided in
Corbett et al. 20149, the ERG considers using 11% as the withdrawal probability (both for year 1 and
year 2+), for all biologics, more reasonable.
It is also worth to note that the withdrawal probabilities remain unchanged when different definitions
of response were selected in the economic model. The ERG thinks that for a less restrictive definition
of response, it may be possible that the discontinuation from a biologic due to lack of efficacy would
be higher. Nevertheless, since there is no evidence for or against this, it was assumed that the
withdrawal rates do not change with different definitions of response.
5.2.6.8 Mortality
In the CS1, it was assumed that AS is associated to an additional mortality. This AS-related mortality
is applied by a relative risk of death to general population mortality rates. The relative risks applied
were gender-specific (1.63 for males 1.38 for females) and are derived from Bakland et al. 2011.59
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The general population mortality rates (for males and females) were derived from general population
life tables from the Office for National Statistics 2014 dataset. Gompertz distributions were fitted to
the survival curves of the general population and the relative risks for AS-related mortality were
applied to the Gompertz curves.
ERG comment: The ERG accepts the approach of the CS1 as reasonable. In Figure 5.3, it can be
observed that the Gompertz functions demonstrate a good fit with the actual life tables, only after the
age of 95 years, Gompertz survival for females is a bit over-estimated. Note that to prevent unlikely
alive patients due to the tail of the Gompertz function, all patients were assumed dead at the age of
100 years.
Figure 5.3: Survival functions for the economic model
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Survival

60%
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50%

Gompertz Females

40%
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0

20

40

60

80

100
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AS = ankylosing spondylitis

5.2.6.9 Adverse events
In the model, only serious infections were incorporated as adverse events for all of the biologic
treatments. Serious infections were categorised as tuberculosis reactivation and other serious
infections.
It was assumed that 5% of the serious infections would be tuberculosis and the remaining 95% would
be other serious infections, based on the reported rates in Singh et al. 2011.39 The overall probability
of serious infections was assumed to be treatment-specific. Per-cycle probabilities of adverse events
are presented in Table 5.31, derived from the sources noted.
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Table 5.31: Adverse event risks
Drug

Serious
Infection

Source

Secukinumab

0.16%

MEASURE 2 Clinical Study Report22, MEASURE 1 Clinical
Study Report52

Certolizumab
pegol

0.67%

Sieper et al. 201553

Etanercept

0.00%

Dougados et al. 201221, Navarro-Sarabia et al. 201154

Adalimumab

0.35%

Sieper et al. 201255

Infliximab

0.52%

Braun et al. 200857

Golimumab

0.32%

Deodhar et al. 201558

Conventional care

0.00%

-

The adverse events given in Table 5.31 have a very limited impact on costs but no impact on utilities.
ERG comment: No evidence synthesis methods were used in deriving the adverse event rate
estimates. However, since the impact of the adverse events is very limited, the ERG applied the rates
used in the CS1.
Note that the adverse events (serious infections) do not trigger a treatment switch in the model.
However, in the response to clarification letter6, it was discussed that the adverse events were one of
the underlying reasons for the biologic withdrawals mentioned in section 5.2.6.7. Hence, the ERG
interprets that the adverse event risks given in Table 5.31 are the adverse events that do not lead to a
biologics withdrawal.
5.2.7

Health related quality of life (HrQoL)

5.2.7.1 HrQoL from clinical trials
The MEASURE 2 and MEASURE 1 trials of secukinumab in AS collected ASQoL and FACITFATIGUE quality of life outcomes, as well as the EQ-5D-3L health utilities instrument. The results
for the EQ-5D questionnaire at baseline and week 16 can be found in the CS, Appendices F and G.
5.2.7.2 Published HrQoL studies
In addition to the EQ-5D data from MEASURE 1 and MEASURE 2 trials, as part of the systematic
literature review, utility data associated with AS were identified and reviewed.
A total of 45 publications reporting utility data were identified and out of these 45 studies, 43 used
EQ-5D. Details of these identified studies, which were deemed relevant to the submission (n=42)
were presented in Appendix N of the CS1.
No studies reporting utilities/ disutilities for any specific adverse events were found. The details of the
targeted literature search for the adverse event disutilites were not provided in the CS1.
5.2.7.3 HrQoL used in the cost effectiveness analysis
The health economic model used a mapping algorithm to link BASDAI and BASFI scores to a
generic utility measure. The mapping algorithm consists of a regression model for utility of a patient
with BASDAI score, BASFI score, gender and age as covariates.
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In the CS1, it was mentioned that a linear mixed model was used to fit EQ-5D utility score as a
response variable and BASDAI and BASFI scores, age and gender as predictors, using patient level
data from MEASURE 1 and MEASURE 2. It was mentioned that the effect of correlation within the
data was explored using subject as a random effect to account for the within-subject correlation
between assessments.
The final linear regression model based on the analysis of MEASURE 2 and MEASURE 1 data was
as follows:
Utility = 0.9610 – 0.0442 * BASDAI – 0.0330 * BASFI – 0.0111 * Sex [1=male, 0=female] +
0.0005 * Age
This linear model derived from MEASURE 2 and MEASURE 1 trial data was used in the base case
analysis. The selection method of the covariates, was not described in the CS and also not clarified in
the response to the clarification letter 6.
Scenario analyses explored the use of two alternative linear models: 1) the linear model reported in
Wailoo et al. 201540, 2) the linear model reported in McLeod et al. 200732.
The model by Wailoo et al.40 was one of the models that were presented in the MTA report of the
NICE TA 3839. Both of the alternative models were developed based on UK AS populations.
The parameter values for the linear models used in the base case and scenario analyses are
summarised in Table 5.32.
Table 5.32: Summary of utility values for cost-effectiveness analysis
(Mean, standard error)
Intercept
BASDAI
BASFI
coefficient
coefficient

Male
coefficient

Age
coefficient

MEASURE 2 and
MEASURE 1 model
(base case)

0.9610
(0.02503)

-0.0442
(0.00312)

-0.0330
(0.00316)

-0.0111
(0.01335)

-0.0005
(0.00049)

Wailoo et al. 201540*
(scenario analysis)

0.7220

(BASDAI/100)2:
-0.4700

BASFI/100:
-0.2140

-

0.0030

-0.0279

0.0017

(BASFI/100)2:
-0.2330
McLeod et al. 200732
(scenario analysis)

0.8772

-0.0384

-0.0323

*Note: the Wailoo et al. 201540 model included age, (BASDAI/100)2, BASFI/100 and (BASFI/100)2 as
explanatory variables
BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis
Functional Index
.

ERG comment: The approach of developing a regression model to link BASDAI and BASFI is in
line with the approach used in the York report for TA3839 and is reasonable given that both BASDAI
and BASFI contain elements of health-related quality of life, e.g. pain and self-care.
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In general, trial data may be less appropriate to find a valid regression model over the whole range of
BASDAI and BASFI scores. In the MEASURE 1 and 2 studies, patients had to have a BASDAI>4 to
be eligible for inclusion. However, already after four weeks, patients were observed with a
BASDAI<1 so the range of possible BASDAI values is most likely represented in the dataset used for
the regression analysis.4
In the CS only the final, selected, regression model was presented, without any details regarding the
selection process for covariates or the possible exploration of interaction terms and non-linear
specifications.1 These details were also not provided after they were requested in the clarification
letter, so the ERG cannot judge the rigor with which the current model specification was selected.
Comparison of the coefficients derived from MEASURE 1 and 2 to those from Wailoo et al. 201540
and McLeod et al. 200732 shows that the most striking difference is that the latter both have a positive
coefficient for age, whereas the coefficient for age from the MEASURE 1 and 2 studies is negative.
The scenario analyses performed on the base case using the two alternative regression models show
that the total number of QALYs per treatment is indeed affected by the choice of regression model.
However, these differences are relatively minor and have no impact on the conclusions (see also
Section 5.2.10).
5.2.8

Resources and costs

5.2.8.1 Literature review
As part of the systematic literature review, studies that report cost or resource utilisation estimates
associated with AS were identified and reviewed. A total of 89 studies containing relevant cost or
resource utilisation data were identified from the SLR. Ten studies reported cost or resource use
estimates from the UK. Details of these studies, and a list of non-UK studies meeting the eligibility
criteria of the systematic review, are provided in the CS1, Appendix O.
5.2.8.2 Intervention and comparators’ costs and resource use
The unit costs and resource use associated with the acquisition and administration of the intervention
and comparator biologic therapies are provided in Table 5.33. The monitoring costs associated with
these therapies, (e.g. laboratory tests and requirements for medical visits) are provided in Table 5.34.
Note that in conventional care, no drug acquisition or administration costs were incorporated in the
model, based on the assumption that biologic treatments would be administered as add-on to
conventional care. The PAS is reflected in the price for secukinumab in all cost-effectiveness results.
Drug acquisition costs for infliximab
The price of infliximab (purchased in 100 mg vials) is £419.62 per 100 mg vial for
Remicade® (originator) and £377.66 for Remsima® and Inflectra® (biosimilars). All infliximab
products are administered at a dose of 5 mg/kg, in line with their SmPCs.46, 60, 61 Hence, it was
necessary to incorporate the patient weights to accurately calculate the drug acquisition costs for
infliximab.
The average infliximab cost per infusion was calculated based on a mean weight of 78.20 kg (standard
deviation: 16.88), which is the pooled average weight of patients across the MEASURE 2 and
MEASURE 1 studies. It was assumed that the weight was normally distributed, which resulted in a
per dose drug acquisition cost estimation of £1,850.59 for Remicade® and £1,665.54 for biosimilar
infliximab. In Table 5.35, calculations for drug acquisition costs were presented.
139

CONFIDENTIAL UNTIL PUBLISHED

Table 5.33: Unit costs and resource use associated with drug acquisition and administration
Items

Secukinumab
150 mg

Certolizumab
pegol 200 mg

Etanercept
50 mg QW

Adalimumab
40 mg

Infliximab
40 mg

Golimumab
50 mg

Reference

List price:
£1,218.78 per
pack of two
150 mg pre-filled
syringes/
SensoReady®
pens

List price:
£357.50 per
200 mg prefilled syringe

Originator
Etanercept:
£178.75 per
50 mg prefilled syringe

£352.14 per
40 mg prefilled syringe

Originator
infliximab:
Remicade®:
£419.62 per
100 mg vial

List price:
£762.97 per prefilled syringe for
Golimumab
50 mg,
£1,525.94 for
Golimumab 100
mg

BNF 2016 and
MIMS

Unit cost

Acquisition cost

PAS price:
******* per pack
of two 150 mg
pre-filled
syringes/
SensoReady®
pens

PAS price:
The first 12
weeks of
treatment are
provided free.

Biosimilar
Etanercept:
Benepali:
£164.00 per
50 mg/ml
solution for
injection
in pre-filled
syringe or
pre-filled pen

Average cost per
dose calculated
as £1,850.59 –
see “Infliximab
cost
calculations”
Biosimilar
infliximab:
Remsima:
£377.66 per
100 mg vial
Inflectra:
£377.66 per
100 mg vial

PAS price:
Both
Golimumab
50 mg and
Golimumab
100 mg are
£762.97 per prefilled syringe

Average cost per
dose calculated
as £1,665.54 –
see “Infliximab
cost
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Items

Secukinumab
150 mg

Administration
cost (for
subcutaneous
therapies – first
administration
only)

£43.00

Certolizumab
pegol 200 mg

£43.00

Etanercept
50 mg QW

£43.00

Adalimumab
40 mg

£43.00

Infliximab
40 mg
calculations”

NA

Golimumab
50 mg

Reference

£43.00

Assumed selfadministered
following 1 hour of
nurse training on
first administration,
PSSRU 201562

NA

NA

NA

NA

£326.46*

NA

NHS Reference
Costs 2014-15
(health resource
group code: SB15Z:
Deliver subsequent
elements of a
chemotherapy cycle
63
)

No. of doses
(month 1- 3) –
induction period

7.00

0‡

13.00

6.52

3.00

3.00

BNF 2015

No. of doses
(month 4 - 6) –
maintenance
period

3.00

6.52

13.00

6.52

2.00

3.00

BNF 2015

No. of doses
(three-monthly
period from
month 7+) –
maintenance
period

3.00

6.00

13.00

6.52

1.63

3.00

BNF 2015

Administration
(intravenous
therapy
[infliximab] – per
administration)
Frequency of resource use

141

CONFIDENTIAL UNTIL PUBLISHED

Items

Secukinumab
150 mg

Certolizumab
pegol 200 mg

Etanercept
50 mg QW

Adalimumab
40 mg

Infliximab
40 mg

Golimumab
50 mg

Reference

*

An alternative cost of intravenous infliximab administration is available in the costing template for the adalimumab NICE submission in psoriasis and use of this alternative
cost was explored as a scenario analysis.64; ‡ Note that patients actually receive 9.76 doses during the induction period. However, these are free per the PAS.
AS = ankylosing spondylitis; BNF = British National Formulary; HRG = Healthcare Resource Group; mg = milligram; MIMS = Mixed-effect model repeated measures; ml =
millilitre; NA = not applicable; NHS = National Health Service; NICE = National Institute of Health and Care Excellence; PAS = Patient Access Scheme; PSSRU = Personal
Social Services Research Unit; QW = once weekly
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Table 5.34: Unit costs and resource use associated with monitoring
Unit costs
Cost parameter

Unit
cost

Reference

Frequency of resource use (all interventions)
First
3 months

Subsequent
3 month periods

Reference

0

0

York report for
TA 3839

2

0.5

York report for
TA 3839

2

1

York report for
TA 3839

Medical visits
GP visits

£44.00

Specialist visits

£137.23

Cost of an 11-minute GP appointment, with qualifications, PSSRU
201562
NHS Reference Costs 2014-15 HRG code WF01A63

Laboratory tests
Costs sourced from the ERG report for psoriatic arthritis (TA199)65
and updated to 2015 prices using the HCHS inflation index from
PSSRU 201562

Full blood counts

£2.99

Erythrocyte
sedimentation rate

£2.96

2

1

York report for
TA 3839

Liver function test

£0.75

2

1

York report for
TA 3839

Urea and
electrolytes test

£1.39

2

1

York report for
TA 3839

Chest radiograph

£26.23

1

0

York report for
TA 3839

Tuberculosis Heaf
test

£8.74

1

0

York report for
TA 3839

Antinuclear
antibodies

£4.66

1

0

York report for
TA 3839

DNA double-strand
test

£4.66

1

0

York report for
TA 3839

BSR = British Society for Rheumatology; DNA = deoxyribonucleic acid; ERG = Evidence review group; GP = general practitioner; HCHS = Hospital and community health services; HRG =
Healthcare Resource Group; PSSRU = Personal Social Services Research Unit; TA = Technology appraisal
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Table 5.35: Calculation of infliximab acquisition cost based on patient weight
Patient weight
(kg)

Total dose
at 5 mg/kg

Number of
vials required

Distribution

Cost per
dose
(Remicade®)

Cost per
dose
(biosimilar)

≤ 20

100 mg

1

--

--

--

>20 and ≤ 40

200 mg

2

1.18%

£9.93

£8.93

>40 and ≤ 60

300 mg

3

12.87%

£162.01

£145.81

>60 and ≤ 80

400 mg

4

40.20%

£674.73

£607.26

>80 and ≤ 100

500 mg

5

35.92%

£753.68

£678.32

>100 and ≤ 120

600 mg

6

9.16%

£230.69

£207.62

>120 and ≤ 140

700 mg

7

0.65%

£19.13

£17.22

>140 and ≤ 160

800 mg

8

0.01%

£0.42

£0.38

£1,850.59

£1,665.54

Total weighted average cost

5.2.8.2 Health state unit costs and resource use
Health state costs were modelled as disease management costs. Disease management costs were
estimated based on an exponential regression model, in which the BASFI score is the only covariate.
The approach taken was the same as that used in the MTA report of TA3839, and the equation was
based on the resource use data from the Outcomes in Ankylosing Spondylitis International
Study (OASIS).66
The disease management costs estimation was based on the following equation:
Disease management cost in a state = £1,284.19 * exp (0.213 * BASFI score in that state)
5.2.8.3 Adverse reaction unit costs and resource use
Two types of adverse event costs were events considered in the model: tuberculosis (TB) reactivation
costs and costs for other serious infections. These costs were single event costs, and were incurred
each time the adverse event occurred within the model (see Table 5.36).
In the derivation of the unit cost for tuberculosis infection, a similar approach was followed as in the
MTA report for TA383.9 The unit cost was calculated as the weighted average cost of relevant HRG
codes for pulmonary, pleural or other tuberculosis events of varying severity from the NHS Reference
Costs 2014-15.63
For the unit cost for “other serious infection” (i.e. serious infection other than tuberculosis), a similar
approach was followed. The unit cost estimate was derived from the weighted average cost of relevant
infection-related HRG codes, weighted by activity, from NHS reference costs 2014-15.63
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Table 5.36: Unit costs of adverse events included in the analysis
Adverse event

Cost

Cross-reference

Tuberculosis infection

£2,570.71

See table 85 of CS

Other serious infection

£1,299.38

See table 86 of CS

CS = company submission

In the CS1, during the selection of infection-relevant 2014-2015 HRG codes, the 2012-2013 HRG
codes67 used in the MTA report for TA 3839 were taken into account. If a HRG code used in the MTA
report was not anymore in the NHS reference costs 2014-201563, a relevant replacement for this HRG
code was found, if possible.
ERG comment: The approach to include all relevant costs in the analysis is the same as the approach
used in the York report for TA 3839. The estimation of drug acquisition and administration costs is
clear and accurate (i.e., after the correction of the number of doses of certolizumab included in the
cost calculation), as is the estimation of the adverse event costs.
Less clear is how accurate the estimation of health state costs is. In line with TA 3839, the regression
equation based on the OASIS study was used.66 This study was a two-year prospective study of
208 AS patients from four centres in France, Belgium and the Netherlands. Patients were included
between September 1996 and March 1997 and were followed up for two years. Hence, the outcomes
of this study are quite old, the question may be raised how relevant they are for current UK clinical
practice.
A recent UK study included 570 people with a diagnosis of AS confirmed by a rheumatologist, from
across Wales. Participants were invited to complete questionnaires between mid-2009 and mid-2010,
and gave consent for their data to be linked to routine primary and secondary care clinical datasets.68
This study showed that the average NHS costs per year for an AS patient was £3,230.
However, from the current health economic model, the results indicate that the average costs per year
amount to about £5,000. This higher estimate could be explained by the use of an exponential cost
equation; with that equation we find costs that vary between £1,300 per year for patients with a
BASFI score of 0 to £11,000 for a score of 10. It is unclear if this upper value has any face validity.
In their response to the clarification letter (Table 69 in response to clarification request6), the company
provided a one-way sensitivity analysis on the two parameters of the cost equation. The results
showed that the total costs for each treatment are strongly influenced by any changes in the
parameters of the equation, but that the incremental costs of secukinumab, and hence the costeffectiveness, are barely affected. Thus, the ERG did not explore any additional scenarios for these
costs.
5.2.9

Base case analysis

5.2.9.1 Summary of base-case de novo analysis inputs
Summary of the inputs of the model are given in Table 5.37 below. Note that in the original
submission1, the provided model contained errors and after ERG had identified these errors, a new
model and its results were provided by the company in the response letter to clarification.6 For the
sake of avoiding unnecessary complexity, only the inputs from the corrected model are presented
here.
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Table 5.37: Summary of variables applied in the economic model
Variable

Value (reference to appropriate table or figure in
submission)

Measurement of uncertainty and
distribution: CI (distribution)

Reference to section in
the ERG report

Time horizon

Lifetime (58 years)

NA – not varied in PSA

Section 5.2.5

Discount rate (costs and
outcomes)

3.5%

NA – not varied in PSA

Mean age at baseline (years)

42.37

NA – not varied in PSA

Percentage male

69.5%

NA – not varied in PSA

Mean weight at baseline (kg)

78.20

NA – not varied in PSA

Model settings

Section 5.2.6.1

Clinical inputs
Section 5.2.6.2

BASDAI 50 response at 3 months (normally distributed)
Secukinumab 150 mg

Biologic naïve population: *****
Biologic experienced population: 19.7%

Log odds SE: *****
Log odds SE: 0.322

Certolizumab pegol

Biologic naïve population: *****
Biologic experienced population: NA

Log odds SE: *****

Etanercept

Biologic naïve population: *****
Biologic experienced population: NA

Log odds SE: *****

Adalimumab

Biologic naïve population: *****
Biologic experienced population: NA

Log odds SE: *****

Infliximab

Biologic naïve population: *****
Biologic experienced population: NA

Log odds SE: *****

Golimumab

Biologic naïve population: *****
Biologic experienced population: NA;

Log odds SE: *****

Conventional care

Biologic experienced population: 3.2%;

Log odds SE: 0.719
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Variable

Value (reference to appropriate table or figure in
submission)

Measurement of uncertainty and
distribution: CI (distribution)

Reference to section in
the ERG report

Section 5.2.6.3

Short-term changes in BASDAI and BASFI
Baseline BASDAI
Baseline at induction period

Biologic naïve: 6.51
Biologic experienced: 6.52

SE: 0.060

Responders

Biologic naïve: 6.42 (biologics)
Biologic experienced: 6.59 (SEC150); 6.24 (CC)

SE: 0.060
0.060; 0.060

Non-responders

Biologic naïve: 6.39 (biologics)
Biologic experienced: 6.48 (SEC150); 6.61 (CC)

SE: 0.060
0.060; 0.060

Baseline at induction period

Biologic naïve: 5.90
Biologic experienced: 5.89

SE: 0.087

Responders

Biologic naïve: 5.44 (biologics)
Biologic experienced: 5.39 (SEC150); 5.49 (CC)

SE: 0.087
0.087; 0.087

Non-responders

Biologic naïve: 6.07 (biologics)
Biologic experienced: 6.04 (SEC150); 5.85 (CC)

SE: 0.087
0.087; 0.087

Baseline BASFI
Section 5.2.6.3

Change in BASDAI at 3 months (normally distributed)
BASDAI 50 responders

Data presented for biologic naive population/biologic
experienced population
 SEC150: -4.65/ -4.98
 CZP: -5.63/NA
 ETN: -4.49/NA
 ADA: -4.61/NA
 INF: -8.09/NA
 GOL: -5.35/NA
 CC: NA/-3.81

Section 5.2.6.4








SEC150: 0.239/ 0.498
CZP: 0.412/NA
ETN: 0.454/NA
ADA: 0.176/NA
INF: 0.609/NA
GOL: 0.409/NA
CC: NA/0.669
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Variable

Value (reference to appropriate table or figure in
submission)

BASDAI 50 non-responders

Data presented for biologic naive population/biologic
experienced population
 SEC150: -1.09/-0.94
 CZP: -1.29/NA
 ETN: -1.03/NA
 ADA: -0.81/NA
 INF: -1.85/NA
 GOL: -1.38/NA
 CC: NA/-0.36

Measurement of uncertainty and
distribution: CI (distribution)

Reference to section in
the ERG report
Section 5.2.6.4









SEC150: 0.239/0.227
CZP: 0.412/NA
ETN: 0.454/NA
ADA: 0.176/NA
INF: 0.609/NA
GOL: 0.409/NA
CC: NA/ 0.2628

Change in BASFI at 3 months (normally distributed)
BASDAI 50 responders

BASDAI 50 non-responders

Data presented for biologic naive population/biologic
experienced population
 SEC150: -3.59/ -3.79
 CZP: -3.96/NA
 ETN: -3.53/NA
 ADA: -3.22/NA
 INF: -5.16/NA
 GOL: -4.18/NA
 CC: NA/-2.73
Data presented for biologic naive population/biologic
experienced population
 SEC150: -1.12/ -0.73
 CZP: -0.98/NA
 ETN: -0.87/NA
 ADA: -0.79/NA
 INF: -1.27/NA

Section 5.2.6.4








SEC150: 0.219/ 0.756
CZP: 0.369/NA
ETN: 0.408/NA
ADA: 0.165/NA
INF: 0.544/NA
GOL: 0.361/NA
CC: NA/0.765
Section 5.2.6.4






SEC150: 0.219/0.231
CZP: 0.369/NA
ETN: 0.408/NA
ADA: 0.165/NA
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Variable

Value (reference to appropriate table or figure in
submission)
 GOL: -0.73/NA
 CC: NA/0.06

Measurement of uncertainty and
distribution: CI (distribution)
 INF: 0.544/NA
 GOL: 0.361/NA
 CC: NA/0.237

Reference to section in
the ERG report

Annual rate of mSASSS
change

1.440

SE: 0.133
(Normal)

Section 5.2.6.5

BASFI change with 1 unit
change in mSASSS

0.057

SE: 0.005
(Normal)

Biologic treatment effect on
progression

0.420

SE: 0.122
(Normal)

Time to treatment effect (years)

0 (at treatment initiation)

NA








SEC150: 15.2%/ 6.0%
CZP: 12.6%/ 11.0%
ETN: 25.1%/ 25.1%
ADA: 13.0%/ 9.3%
INF: 2.1%/ 15.7%
GOL: 13.7%/ 6.6%

0.030/0.012
0.025/0.022
0.050/0.050
0.026/0.019
0.004/0.031
0.027/0.013

Section 5.2.6.7








SEC150: 0.16%
CZP: 0.67%
ETN: 0.00%
ADA: 0.35%
INF: 0.52%
GOL: 0.32%








Section 5.2.6.9

Long-term changes in BASFI

Annual withdrawal rates
Year 1/ Year 2+

Adverse event rates
Infection

SE: 0.000
SE: 0.001
SE: 0.000
SE: 0.001
SE: 0.001
SE: 0.001
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Variable

Value (reference to appropriate table or figure in
submission)
 CC: 0.0%

Measurement of uncertainty and
distribution: CI (distribution)
 SE: 0.000
(Beta for all therapies)

Distribution of infection
(tuberculosis vs. other serious
infection)

5% tuberculosis
95% other serious infection

0.008 (Beta distribution)

Reference to section in
the ERG report

Mortality inputs
Relative risk of mortality for AS patient
Male

1.63

SE: 0.326 (Log-normal)

Female

1.38

SE: 0.276 (Log-normal)

Section 5.2.6.8

Utility inputs
Parameters for utility weight regression model in the base case
Intercept

0.9610

SE: 0.02503 (Beta)

BASFI coefficient

-0.0330

SE: 0.00316 (Beta)

BASDAI coefficient

-0.0442

SE: 0.00312 (Beta)

Male coefficient

-0.0111

SE: 0.01335 (Beta)

Age coefficient

-0.0005

SE: 0.00049 (Beta)

Section 5.2.7

Cost and resource use inputs
Drug acquisition and administration
Biologic acquisition costs (per
dose)







SEC: ******* (PAS price)
CZP: £357.50 (free first 3 months)
ETN: £178.75 (originator), £164 (biosimilar)
ADA: £352.14
INF: £1,850.59 (Remicade®); £1,665.54
(biosimilar)
 GOL: £762.97

N/A

Section 5.2.8
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Variable

Value (reference to appropriate table or figure in
submission)

Measurement of uncertainty and
distribution: CI (distribution)

s.c. drug administration (first
dose only)

£43.00

SE: 8.60 (Normal)

i.v. drug administration (per
administration)

£326.46

SE: 65.292 (Normal)

Number of doses

Treatment

Months
1-3

Months
4-6

Subsequent 3
month periods

SEC150

7.00

3.00

3.00

NA – not varied in PSA

CZP

0

6.52

6.00

NA – not varied in PSA

ETN

13.00

13.00

13.04

NA – not varied in PSA

ADA

6.52

6.52

6.52

NA – not varied in PSA

INF

3.00

2.00

1.63

NA – not varied in PSA

GOL

3.00

3.00

3.00

NA – not varied in PSA

Cost (per
test)

Frequency
(first 3 months)

Frequency
(subsequent
3 month periods)

GP visit

£44.00

0.00

0.00

SE: 8.800 (Gamma)

Specialist visit

£137.23

2.00

0.50

SE: 27.446 (Gamma)

Full blood count

£2.99

2.00

1.00

SE: 0.598 (Gamma)

Erythrocyte sedimentation rate

£2.96

2.00

1.00

SE: 0.591 (Gamma)

Liver function test

£0.75

2.00

1.00

SE: 0.151 (Gamma)

Urea and electrolytes test

£1.39

2.00

1.00

SE: 0.277 (Gamma)

Chest radiograph

£26.23

1.00

0.00

SE: 5.247 (Gamma)

Tuberculosis Heaf test

£8.74

1.00

0.00

SE: 1.748 (Gamma)

Reference to section in
the ERG report

Monitoring costs
Section 5.2.8
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Variable

Value (reference to appropriate table or figure in
submission)

Measurement of uncertainty and
distribution: CI (distribution)

Antinuclear antibodies

£4.66

1.00

0.00

SE: 0.932 (Gamma)

DNA double-strand test

£4.66

1.00

0.00

SE: 0.932 (Gamma)

Reference to section in
the ERG report

Health state cost
Intercept

£1,284.19

SE: 0.165 (Log-normal)

BASFI coefficient

0.213

SE: 0.038 (Normal)

Tuberculosis

£2,570.71

SE: 514.142 (Gamma)

Other serious infection

£1,299.38

SE: 259.876 (Gamma)

Section 5.2.8

Adverse event costs
Section 5.2.8

ADA = adalimumab; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing Spondylitis Functional Index; CC = conventional care; CI = confidence
interval; CZP = certolizumab pegol; DNA = deoxyribonucleic acid; ERG = Evidence Review Group; ETN = etanercept; GOL = golimumab; GP = general practitioner; i.v., intravenous; INF,
infliximab; kg = kilogram; mg = milligram; mSASS = modified Stoke Ankylosing Spondylitis Spine Score; NA, not applicable; PAS = Patient Access Scheme; PSA = Probabilistic Sensitivity
Analysis; s.c. = subcutaneous; SE = standard error; SEC150 = secukinumab 150 mg
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5.2.9.2 Base case incremental cost effectiveness results
The summary cost effectiveness results of the base case analysis are presented in Table 5.38 for the
biologic naïve population and Table 5.39 for the biologic experienced population. Note that in the
original submission1, the provided model contained errors and after ERG had identified them, a new
model and results were provided in the response letter to clarification 6. For the sake of avoiding
unnecessary complexity, only the results from the corrected model are presented here.
Table 5.38: Summary base case results – biologic naïve population
Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

ICER
versus
baseline

Fully
incremental
ICER
(£/QALY)

8.759

£1,018

-1.046

Secukinumab
dominated

Secukinumab
dominated

£115,249

8.759

£2,033

-1.046

Secukinumab
dominated

Secukinumab
dominated

Certolizumab
pegol – with
PAS

£122,418

9.447

£9,202

-0.359

Secukinumab
dominated

Secukinumab
dominated

Adalimumab

£128,516

9.446

£15,300

-0.359

Secukinumab
dominated

Secukinumab
dominated

Golimumab

£129,919

9.830

£16,703

0.025

£674,914

£674,914

Infliximab
biosimilar

£135,865

9.590

£22,649

-0.216

Secukinumab
dominated

Secukinumab
dominated

Infliximab

£139,439

9.590

£26,223

-0.216

Secukinumab
dominated

Secukinumab
dominated

Treatment

Total
costs (£)

Total
QALYs

Secukinumab

£113,216

9.805

Etanercept
biosimilar

£114,234

Etanercept

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year

Table 5.39: Summary base case results – biologic experienced population
Total
costs (£)

Total
QALYs

Conventional
care

£107,417

8.161

Secukinumab

£109,164

8.939

Treatment

Incremental
costs (£)

Incremental
QALYs

ICER (£/QALY)

£1,747

0.778

£2,245

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year

5.2.9.3 Clinical outcomes from the model
The proportion of BASDAI 50 responders at 12 weeks and time spent in a BASDAI 50 responder
state can be deducted from the model outcomes and are given in Tables 5.40 and 5.41 for biologic
naïve and biologic experienced patients.
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Table 5.40: Clinical outcomes from the model – biologic naïve population
SEC150

CZP

GOL

ETN

ADA

INF

BASDAI 50 responders at 12 weeks

0.494

0.414

0.446

0.340

0.459

0.414

Time spent in BASDAI 50
responder state (years)

5.774

3.329

5.057

1.206

4.136

3.017

ADA = adalimumab, BASDAI = Bath Ankylosing Spondylitis Disease Activity Score; CZP = certolizumab pegol; ETN =
etanercept; GOL = golimumab; INF = infliximab; mg = milligram; SEC150 = secukinumab 150 mg

Table 5.41: Clinical outcomes from the model – biologic experienced population
SEC

CC

BASDAI 50 responders at 12 weeks

0.197

0.032

Time spent in BASDAI 50 responder state (years)

2.300

0.008

BASDAI = Bath Ankylosing Spondylitis Disease Activity Score; CC = conventional care; mg = milligram;
SEC150 =secukinumab 150 mg

Disaggregated discounted QALYs and life years (LYs) by health state are reported in Tables 5.42
and 5.43 for the biologic naïve and biologic experienced population, respectively. Note that in terms
of LYs, model results in longer times of the induction treatment duration of three months (0.25 years).
This mismatch can be explained by the fact that the model uses half cycle correction.
Table 5.42: Summary of QALYs and LYs by health state – biologic naïve population
QALYs
Induction Maintenance Conventional
treatment
treatment
care
0.168
3.154
6.484
Secukinumab
0.168
2.179
7.100
Certolizumab pegol
0.168
2.987
6.675
Golimumab
0.168
0.833
7.758
Etanercept (originator or biosimilar product*)
0.168
2.408
6.870
Adalimumab
0.168
2.277
7.145
Infliximab (originator or biosimilar product*)
LYs
Induction Maintenance Conventional
treatment
treatment
care
0.374
4,054
15,378
Secukinumab
0.374
2,601
16,830
Certolizumab pegol
0.374
1,070
18,361
Golimumab
0.374
3,139
16,293
Etanercept (originator or biosimilar product*)
0.374
2,490
16,941
Adalimumab
0.374
3,604
15,827
Infliximab (originator or biosimilar product*)

Total
9.805
9.447
9.830
8.759
9.446
9.590
Total
19,805
19,805
19,805
19,805
19,805
19,805

*The use of the originator or biosimilar does not affect the QALY gain as equal efficacy is assumed.
LY = life year, QALY = Quality-adjusted life year
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Table 5.43: Summary of QALYs and LYs gain by health state – biologic experienced population
QALYs
Induction
treatment

Maintenance
treatment

Conventional
care

Total

Secukinumab

0.168

1.281

7.489

8.939

Conventional care

0.168

0.000

8.179

8.161

LYs
Induction
treatment

Maintenance
treatment

Conventional
care

Total

Secukinumab

0.374

1.615

17.816

19.805

Conventional care

0.374

0.008

19.423

19.805

LY = life year, QALY = Quality-adjusted life year

5.2.9.4 Cost outcomes from the model
Disaggregated costs by health state for biologic naïve and biologic experienced patients are given in
Tables 5.44 and 5.45, respectively.
Table 5.44: Summary of costs by health state – biologic naïve population

Secukinumab

Induction
treatment
******

Maintenance
treatment
******

Conventional
care
******

£113.216

Certolizumab pegol

******

******

******

£122.418

Golimumab

******

******

******

£129.919

Etanercept

******

******

******

£115.249

Etanercept biosimilar

******

******

******

£114.234

Adalimumab

******

******

******

£128.516

Infliximab

******

******

******

£139.439

Infliximab biosimilar

******

******

******

£135.865

Total

Table 5.45: Summary of costs by health state – biologic experienced population
Induction
treatment

Maintenance
treatment

Conventional
care

Total

Secukinumab

******

******

******

£109,164

Conventional care

******

******

******

£107,417

Also, the disaggregated costs based on cost types are presented in Tables 5.46 and 5.47 below.
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Table 5.46: Summary of disaggregation of costs according to cost types-biologic naïve
population
Biologic
drug
costs
******

Background
disease costs

Administration Monitoring
costs
costs

******

******

******

Costs due
to
infection
******

Certolizumab
pegol

******

******

******

******

******

Golimumab

******

******

******

******

******

£129,919

Etanercept

******

******

******

******

******

£115,249

Etanercept
biosimilar

******

******

******

******

******

Adalimumab

******

******

******

******

******

£128,516

Infliximab

******

******

******

******

******

£139,439

Infliximab
biosimilar

******

******

******

******

******

Secukinumab

Total
£113,216
£122,418

£114,234

£135,865

Table 5.47: Summary of disaggregation of costs according to cost types-biologic experienced
population

Secukinumab
Conventional
care

Biologic
drug
costs
******

Background
Costs due
Administration Monitoring
disease
to
costs
costs
costs
infection
******
******
******
******

******

******

******

******

Total
£109,164

******
£107,417

5.2.9.5 Exploratory analyses
In the exploratory analysis for the biologic naïve population, a second line biologic treatment was
allowed. As mentioned in Section 5.2.3, it is assumed that a mixed treatment is administered in the
second line, which is a basket of the biologics, consisting of all but one of the biologics, the one that
was used in the first line. The summary results for the exploratory analysis of the biologic naïve
population, including sequencing, are provided in Table 5.48 below.
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Table 5.48: Summary results – exploratory sequencing analyses on biologic naïve population
Incremental
costs (£) versus
baseline

Incremental
QALYs versus
baseline

Fully
incremental
ICER
(£/QALY)

9.047

£3,684

-0.940

Secukinumab
dominates

£125,886

9.047

£4,677

-0.940

Secukinumab
dominates

Certolizumab
pegol -> Mixed
Tx

£131,066

9.655

£9,857

-0.332

Secukinumab
dominates

Adalimumab ->
Mixed Tx

£136,401

9.648

£15,192

-0.339

Secukinumab
dominates

Golimumab ->
Mixed Tx

£137,515

10.017

£16,305

0.030

£545,767

Infliximab
biosimilar ->
Mixed Tx

£142,884

9.791

£22,069

-0.196

Secukinumab
dominates

Infliximab ->
Mixed Tx

£146,628

9.791

£25,419

-0.196

Secukinumab
dominates

Treatment
pathway

Total costs
(£)

Total
QALYs

Secukinumab ->
Mixed Tx

£121,209

9.987

Etanercept ->
Mixed Tx

£124,499

Etanercept
biosimilar->
Mixed Tx

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year; Tx = Treatment

In addition to the exploratory analysis on biologic naïve patients above, another exploratory analysis
on the biologic experienced population had been conducted. In that analysis, other comparators than
conventional care (biologics) were also included. The summary results for the exploratory analysis of
the biologic experienced population, comparing secukinumab to the other biologic therapies, are
provided in Table 5.49.
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Table 5.49: Summary results – exploratory comparison with TNFα inhibitors in biologic
experienced population
Incremental
costs (£) versus
baseline

Incremental
QALYs versus
baseline

Fully
incremental
ICER
(£/QALY)

8.463

£3,549

0.297

Extendedly
dominated by
Secukinumab

£111,571

8.463

£4,192

0.297

Extendedly
dominated by
Secukinumab

Secukinumab

£112,125

8.791

£4,746

0.625

£7,597

Certolizumab
pegol – with PAS

£115,344

8.678

£7,965

0.512

Secukinumab
dominates

£119,876

8.680

£12,497

0.514

Secukinumab
dominates

Golimumab

£121,114

8.796

£13,736

0.630

£1,614,375

Infliximab
biosimilar

£125,438

8.778

£18,059

0.612

Golimumab
dominates

£127,650

8.778

£20,271

0.612

Golimumab
dominates

Total costs
(£)

Total
QALYs

£107,379

8.166

£110,928

Etanercept
biosimilar

Treatment
Conventional
care

Etanercept

Adalimumab

Infliximab

ICER = incremental cost-effectiveness ratio; PAS = Patient Access Scheme; QALY = quality-adjusted life years

ERG comment: The programming errors found in the previous sections did not modify the results of
the base case analysis. However, some of the assumptions of the company had changed in the analysis
conducted by the ERG. The new ERG base case and its results will be further discussed in
Section 5.3.
In addition, the ERG finds that the reduction factors (from Tables 5.13 and 5.27) used in the
exploratory analyses which involved biologics in the second line may be speculative for biologics
other than secukinumab. This is due to the fact that the reduction factors were derived from
MEASURE 1 and 2 trials, and in these trials, the biologic experienced population in MEASURE 1
and 2 probably had predominantly received anti TNF-alphas in the previous lines (since secukinumab
was not approved yet). Since secukinumab is a different class than the other biologics, the efficacy
reduction of secukinumab applied after an anti TNF-alpha can be different from the efficacy reduction
of an anti TNF-alpha applied after another anti TNF-alpha or anti TNF-alpha applied after
secukinumab. For instance in the Danish registry DANBIO (Glintborg et al. 201369), the relative
reduction of anti TNF-alpha efficacy in 2nd and 3rd lines were calculated to be around 30%.
5.2.10 Sensitivity analyses
5.2.10.1 Probabilistic sensitivity analysis
The probabilistic sensitivity analyses (PSA) were conducted only for the base case scenarios. The
summary results of the PSA, which includes the mean and standard deviation of the costs, mean and
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standard deviation of the QALYs and resultant ICERs for the analysis of the biologic naïve population
are presented in Table 5.50.
Table 5.50: Summary probabilistic base case results – biologic naïve population
Total
mean costs
(SD)

Total
mean
QALYs
(SD)

Secukinumab

£116,011
(£29,355)

10.494
(0.959)

Etanercept

£120,471
(£35,462)

Etanercept
biosimilar

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

9.500
(0.959)

£4,459

-0.994

Dominated

£120,614
(£34,936)

9.456
(0.953)

£4,602

-1.038

Dominated

Certolizumab
pegol – with
PAS

£127,032
(£32,659)

10.124
(0.989)

£11,020

-0.370

Dominated

Adalimumab

£131,609
(£31,241)

10.152
(0.952)

£15,598

-0.342

Dominated

Golimumab

£134,921
(£31,933)

10.465
(1.008)

£18,910

-0.029

Dominated

Infliximab
biosimilar*

£156,555
(£42,181)

9.945
(1.052)

£40,544

-0.549

Dominated

Infliximab

£160,533
(£47,027)

9.865
(1.070)

£44,522

-0.629

Dominated

Treatment

*Please note results for infliximab and etanercept biosimilars require separate PSA runs in the model but are
nonetheless presented here alongside the original PSA run for simplification purposes.
ICER = incremental cost-effectiveness ratio; PAS = Patient Access Scheme; QALY = quality-adjusted life
years; SD = standard deviation

The scatter plots for the comparison of secukinumab to each comparator and the cost effectiveness
acceptability curves (CEACs) for the biologic naïve patient population are presented in Figures 5.4
to 5.11.
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Figure 5.4: Scatter plot for secukinumab vs. etanercept – biologic naïve population

Figure 5.5: Scatter plot for secukinumab vs. etanercept biosimilar – biologic naïve population

Figure 5.6: Scatter plot for secukinumab vs. certolizumab pegol – biologic naïve population
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Figure 5.7: Scatter plot for secukinumab vs. adalimumab – biologic naïve population

Figure 5.8: Scatter plot for secukinumab vs. golimumab – biologic naïve population
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Figure 5.9: Scatter plot for secukinumab vs. infliximab – biologic naïve population

Figure 5.10: Scatter plot for secukinumab vs. infliximab biosimilar – biologic naïve population

*Please note results for infliximab biosimilar require a separate PSA run in the model but are nonetheless
presented here alongside the original PSA run for simplification purposes.
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Figure 5.11: CEAC for secukinumab versus comparators in the biologic naïve population

*The above chart combines results of two comparator CEAC results for secukinumab versus each comparator.

For the biologic experienced population, the ICERs derived from the probabilistic analysis are
presented in Table 5.51. Then the scatter plot (Figure 5.12) and CEACs are presented (Figure 5.13).
Table 5.51: Summary probabilistic base case results – biologic experienced population
Total
mean costs
(SD)

Total
mean
QALYs
(SD)

Conventional
care

£111,974
(£36,811)

8.858
(0.972)

Secukinumab

£113,433
(£32,639)

9.662
(1.016)

Treatment

Incremental
mean costs
versus
baseline (£)

Incremental
mean QALYs
versus
baseline

Mean
probabilistic
ICER (£/QALY)
incremental

£1,458

£1

£1,815

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year; SD = standard deviation

163

CONFIDENTIAL UNTIL PUBLISHED

Figure 5.12: Scatter plot for secukinumab vs. conventional care – biologic experienced
population

Figure 5.13: CEAC for secukinumab vs. conventional care – biologic experienced population

ERG comment: The ERG noticed that some of the model input parameters were not included in the
PSA (e.g. relative risk of BASDAI 50 response for biologic experienced patients). The ERG asked for
a justification from the company for the exclusion criteria that was applied to the input parameters for
PSA. In their response to the clarification letter6, it was admitted that inclusion of some of the
parameters were was omitted in error and stated that these parameters were included in the PSA in the
updated version of the model attached to the response to the clarification letter 6. However, in the
newer version of the excel model, the ERG still noticed that some input parameters were not included
(like the response-conditional baseline BASDAI scores).
In the Excel model, the ERG realised that there was a big difference between the averages from
probabilistic sensitivity analyses (PSA) and base case deterministic results, especially in QALYs.
When the ERG asked for the reason underlying this difference, the company mentioned that this gap
was due to a modelling error they had had in the original submission, and mentioned that in their new
version which was submitted with the response to the clarification letter6 this issue was handled.
However, the ERG noticed that in the new model, the big gap between PSA averages and
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deterministic base case still exists. Therefore, ERG went through the model and identified the
following errors with remedy actions taken by the ERG below.
1. Beta distribution was used for the utility regression coefficients and it was not allowed for the
regression coefficients change signs (coefficients are sampled from a normal distribution and
they can switch signs).
2. It was possible to have a state utility value larger than one (a condition was activated in such a
way that utility in a state can be maximum one).
3. In the model, if change from baseline for responders is larger than the baseline, negative
scores for BASDAI and BASFI were not allowed. The average BASDAI/BASFI in a state
under this condition, i.e. that the scores should be larger than 0, is not the same when this
condition is applied to each sample and then the average of the scores are taken. The gap is
obvious for infliximab especially, because in the base case the change from baseline is higher
than the baseline (infliximab change from baseline effects are not varied)
These errors are corrected in the ERG model. There were other issues as well, such as the fact that the
BASDAI, response and BASFI are sampled independently, even though there is an obvious
correlation among them. Due to lack of data and time limitations, these issues were not corrected in
the ERG model.
5.2.10.2 Deterministic sensitivity analysis
In the CS1 and in the response to the clarification letter6, tornado diagrams were presented to show the
most impactful parameters that affected the net monetary benefit (with willingness to pay (WTP)
£20,000 per QALY gained) for each comparison in the base case scenario of biologic naïve and
experienced populations.
For the biologic naïve population, in each tornado diagram, following parameters were listed as the
most impactful parameters:








BASDAI 50 response of secukinumab at month 3
Annual rate of mSASSS change for secukinumab
Annual rate of mSASSS change for the comparator
Regression coefficient for BASFI, which gives the background resource use cost estimate
Baseline BASFI scores (response conditional) for secukinumab and its comparators
Withdrawal of secukinumab after the first year
Discount rate for the outcomes

For the biologic experienced population, tornado diagrams from the one way sensitivity
analysis (OWSA) were similar and included all the parameters listed above.
5.2.10.3 Scenario analyses
Several scenario analyses were conducted to explore the structural uncertainties in the economic
evaluation. The scenario analyses considered are listed as below:
1. Different time horizons
a. 40 years
b. 20 years
2. Alternative rebound assumption
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In the base case it is assumed that after biologic discontinuation, BASFI deteriorates at an
amount that is exactly equal to the response conditional BASFI improvement from baseline.
In this scenario analysis, “rebound to natural history” the effects of a more pessimistic
assumption were explored. After biologic discontinuation, it is assumed that the BASFI
deteriorates to a level that a patient who had never received biologics would have had.
3. BASDAI and BASFI change from baseline not conditional on BASDAI 50 response.
In the base case, it was assumed that the BASDAI and BASFI change from baseline were
based on the BASDAI 50 response and responder/non-responder change from baseline ratios
were applied to overall change from baseline estimates that were obtained from MTC. These
response conditional changes from baseline estimates were then deducted from response
conditional baseline values. In this scenario analysis, it is assumed that change from baseline
estimates were the same for both responders and non-responders and this overall change from
baseline estimate is deducted from overall baseline values. The overall baseline values that
were used in this scenario are derived from MEASURE 1 and MEASURE 2 trials and are as
below:
Table 5.52: Baseline BASDAI and BASFI scores pooled across MEASURE 1 and MEASURE 2
used in scenario 3
BASDAI

Secukinumab 150 mg

Placebo

5.85

5.92

6.47
6.61
BASFI
BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing
Spondylitis Functional Index; mg = milligram
4. Alternative source of biologic dropout rates
In the base case dropout rates were derived independently for each biologic from
corresponding clinical trials. In this scenario analysis, it is assumed that all biologics are
associated with an annual withdrawal rate of 11%, which was applied to all biologics in the
TA 383 York report9
5. Alternative definition of response
Base case: response defined based on BASDAI 50 only, in this scenario, the following
definition is used: BASDAI 50 or a fall of at least 2 units in BASDAI score
6. Alternative MTC scenario inputs (base case: MTC inputs using data from time points between
weeks 12-16, using data from both MEASURE 1 and MEASURE 2)
a. MTC inputs using data from time points between weeks 12-16, excluding
MEASURE 1.
b. MTC inputs using data only from time point weeks 12, using data from both
MEASURE 2 and MEASURE 1
c. MTC inputs using data only from time point weeks 12, excluding MEASURE 1.
7. Alternative utility models
In the base case a utility model based on data from MEASURE 1 and MEASURE 2 data was
used.
a. Utility model from Wailoo et al. 201540
b. Utility model from Mcleod et al. 200732
8. Alternative assumption around cost of intravenous infliximab administration
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In the base case, an estimate (£326.46) derived from NHS reference costs 2014-2015 was
used. In this scenario, an estimate that was derived from the costing template for adalimumab
NICE submission in psoriasis (£1,453.48) was used.
9. Alternative assumption on the rate of radiographic progression (change in mSASSS) for
secukinumab.
In the base case, it was assumed that the rate of radiographic progression of secukinumab is
same as the other biologics and equal to 0.42 per year. In this scenario, a lower rate with
secukinumab is assumed compared to the biologic comparators, 0.15, based on findings from
MEASURE 1 and MEASURE 2 trials.
10. In the base case, it was considered that the treatment effect on long-term BASFI changes
manifests itself at treatment initiation. In this scenario, it was assumed that the treatment
effect on long-term BASFI progression begins four years after treatment initiation.
The results of the scenario analyses for each biologic comparator versus secukinumab in the biologic
naïve population are shown in Tables 5.53 to 5.54 below.
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Table 5.53: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part a]
Incr. Costs

Adalimumab
Incr. QALYs

ICER

Incr. Costs

Certolizomab Pegol
Incr. QALYs
ICER

Incr. Costs

Golimumab
Incr. QALYs

ICER

Base case
Scenario 1a
Scenario 1b
Scenario 2

£15,300
£15,217
£14,296
£16,025

-0.359
-0.354
-0.260
-0.380

SEC150 dominates
SEC150 dominates
SEC150 dominates
SEC150 dominates

£9,202
£9,092
£8,441
£10,113

-0.359
-0.352
-0.238
-0.386

SEC150 dominates
SEC150 dominates
SEC150 dominates
SEC150 dominates

£16,703
£16,623
£14,949
£16,923

0.025
0.026
0.041
0.018

£674,914
£632,894
£361,558
£941,421

Scenario 3

£15,273

-0.291

SEC150 dominates

£9,216

-0.313

SEC150 dominates

£17,549

-0.063

SEC150 dominates

Scenario 4
Scenario 5
Scenario 6a
Scenario 6b
Scenario 6c
Scenario 7a
Scenario 7b
Scenario 8
Scenario 9

£15,203
£23,265
£17,762
£17,318
£11,280
£15,300
£15,300
£15,300
£16,581

-0.120
-0.471
-0.095
0.086
-0.312
-0.369
-0.330
-0.359
-0.410

SEC150 dominates
SEC150 dominates
SEC150 dominates
£200,791
SEC150 dominates
SEC150 dominates
SEC150 dominates
SEC150 dominates
SEC150 dominates

£10,671
£14,903
£11,829
£10,361
£4,768
£9,202
£9,202
£9,202
£10,482

-0.033
-0.474
-0.133
0.062
-0.367
-0.465
-0.331
-0.359
-0.409

SEC150 dominates
SEC150 dominates
SEC150 dominates
£166,570
SEC150 dominates
SEC150 dominates
SEC150 dominates
SEC150 dominates
SEC150 dominates

£13,402
£25,783
£19,009
£16,205
£9,880
£16,703
£16,703
£16,703
£17,984

0.036
0.029
0.318
0.358
-0.065
-0.065
0.022
0.025
-0.025

£374,910
£874,073
£59,771
£45,225
SEC150 dominates
SEC150 dominates
£755,800
£674,914
SEC150 dominates

Scenario 10

£15,344

-0.357

SEC150 dominates

£9,137

-0.353

SEC150 dominates

£16,606

0.028

£591,477

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life years; SEC150 = secukinumab 150 mg
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Table 5.54: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part b]
Etanercept

Base case
Scenario
1a
Scenario
1b
Scenario
2
Scenario
3
Scenario
4
Scenario
5
Scenario
6a
Scenario
6b
Scenario
6c
Scenario
7a
Scenario
7b
Scenario
8
Scenario
9
Scenario
10

Incr.
Costs

Incr.
QALYs

£2,033

-1.046

£1,828

-1.037

£1,171

-0.867

£3,185

-1.086

£1,227

-0.730

£10,228

-0.367

£1,792

-1.378

£4,029

-0.877

£3,265

-0.618

-£834

-1.056

£2,033

-1.084

£2,033

-0.956

£2,033

-1.046

£3,313

-1.097

£1,701

-1.028

Etanercept biosimilar
ICER
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
£790*
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates

Incr.
Costs

Incr.
QALYs

£1,018

-1.046

£813

-1.037

£157

-0.867

£2,171

-1.086

£212

-0.730

£8,344

-0.367

£325

-1.378

£2,948

-0.877

£2,186

-0.618

-£1,796

-1.056

£1,018

-1.084

£1,018

-0.956

£1,018

-1.046

£2,299

-1.097

£686

-1.028

ICER
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
£1,701*
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates

Infliximab
Incr.
Costs

Incr.
QALYs

£26,223

-0.216

£26,104

-0.208

£25,658

-0.069

£27,402

-0.250

£22,643

-0.134

£29,192

0.167

£37,686

-0.122

£30,252

-0.072

£27,711

0.231

£20,730

-0.293

£26,223

-0.421

£22,649

-0.197

£47,993

-0.216

£27,504

-0.266

£26,303

-0.214

Infliximab biosimilar
ICER
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
£174,456
SEC150
dominates
SEC150
dominates
£119,703
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates

Incr.
Costs

Incr.
QALYs

£22,649

-0.216

£22,529

-0.208

£22,129

-0.069

£23,827

-0.250

£26,218

-0.134

£25,394

0.167

£32,454

-0.122

£26,472

-0.072

£24,046

0.231

£17,450

-0.293

£22,649

-0.421

£26,223

-0.197

£44,419

-0.216

£23,930

-0.266

£22,729

-0.214

ICER
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
£151,759
SEC150
dominates
SEC150
dominates
£103,872
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates

*

ICER estimate falls in the southwest quadrant
ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life years; SEC150 = secukinumab 150 mg
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Table 5.55 presents the results of the scenario analyses in the biologic experienced population. In this
case, results are expressed as ICERs for secukinumab versus conventional care. In the CS 1, it was
mentioned that the scenarios 3, 6a-c and 8 were not relevant for the biologic experienced population
since conventional care was the only comparator.
Table 5.55: Incremental costs, incremental QALYs and ICERs for secukinumab versus
conventional care in the biologic experienced population
Conventional care
Incr. Costs

Incr. QALYs

ICER

Base case

£1,747

0.778

£2,245

Scenario 1a

£3,358

0.643

£5,223

Scenario 1b

£1,979

0.769

£2,574

Scenario 2

£8,556

0.601

£14,248

Scenario 3*

NA

NA

NA

Scenario 4

£1,363

0.654

£2,083

Scenario 5

£3,704

1.036

£3,574

Scenario 6a*

NA

NA

NA

Scenario 6b*

NA

NA

NA

Scenario 6c*

NA

NA

NA

Scenario 7a

£1,747

0.882

£1,979

Scenario 7b

£1,747

0.711

£2,455

Scenario 8*

NA

NA

NA

Scenario 9

£1,238

0.798

£1,551

Scenario 10

£2,173

0.762

£2,853

*

These scenarios concern the biologic naïve population only.
ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life years

5.2.11 Model validation and face validity check
In the CS1, it was mentioned that the face validity of the MTC results which informed the economic
model had been checked by two clinical experts in rheumatology from UK. According to the CS 1,
these experts deemed the results of the MTC to be in line with their clinical expectations.
For cross-validity, total costs predicted for TNF-alpha inhibitors and conventional care from the
model submitted with the CS1 were compared with those from the York model developed for TA3839.
The model presented in the submission resulted in relatively similar costs compared to the York
model for certolizumab pegol, adalimumab, golimumab and infliximab. However, for etanercept and
conventional care, the total cost estimates between two models were different from each other (more
than 10% relative difference).
As a final step, for external validation, it was discussed that, for patients on biologic treatment, the
long term BASDAI and BASFI progression trends that the model generated were in agreement with
the long term registry data from BSR Biologics Register in AS (BSRBR-AS), which acts as a source
of UK-based real-world data on AS patients who have received biologic therapy.70 The same
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discussion was repeated for internal validation, this time comparing model generated trend with the
follow-up data from MEASURE 1 and MEASURE 2.
ERG comment: For the cross-validity, the ERG requested the same type of model output comparison
between submission model and the York MTA model for total QALYs. In the response to the
clarification letter document, this requested comparison was provided in Table 71.6 From this
comparison, it was observed that the predicted total QALYs differ a great deal from each other
between two models. Except for etanercept (7%), the relative difference between total QALYs
predictions of York model and submission model was larger than 16% for all interventions. Note that
the original submission model on which the cross validity checks for total costs were conducted
included some errors, and a corrected model was provided in the response to the clarification letter
document.6 The ERG re-conducted the cross-validity exercise for costs with the updated submission
model, and the results hardly changed.
For external validity, the ERG asked the company to provide figures that compare the average
BASDAI and BASFI scores at different time points from the submission model with average
BASDAI and BASFI scores at different time points from relevant clinical trials. In the response to the
clarification letter 6, the company had provided such figures, comparing the average BASDAI and
BASFI scores over time from relevant trials (ATLAS, Hu et al. 201271 and Huang et al. 201419,
RAPID-ax SpA, Giardina et al. 201072, SPINE, ASSERT, GO-RAISE and MEASURE 1-2) - trials
versus the average BASDAI and BASFI scores from cost effectiveness model.
The company mentioned that in general the model predicted lower BASDAI and BASFI scores than
average scores observed in clinical trials. It was discussed that this underestimation was due to the
model assumption which forced non-responders to discontinue biologic treatment, whereas within
clinical trials non-responders continued biologic treatment.
5.3

Exploratory and sensitivity analyses undertaken by the ERG

5.3.1 ERG base case analyses
Based on several remarks in Section 5.2 of this report the ERG defined a new base case analysis. This
new ERG base case included the following adjustments:
Biologic naïve population:
 Errors confirmed and corrected by the company
 Programming/coding errors relating to the conversion factor estimates and other errors
mentioned in Section 5.2 (these do not have an impact on the base case cost effectiveness
analyses)
 Using MTC #3 for BASDAI 50 response rate and change from baseline estimates
(MEASURE 1 and MEASURE 2, using week 12 data)
 Choice of MTC withdrawal rates from Corbett et al. 20149
Biologic experienced population:
 Errors confirmed and corrected by the company
 Programming/coding errors relating to the conversion factor estimates (do not have an impact
on the base case cost effectiveness analyses)
 Using week 12 response data instead of week 16 from MEASURE 1 and MEASURE 2.
(14/61 for secukinumab and 5/62 for conventional care)
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Choice of MTC withdrawal rates from Corbett et al 20149

The ERG decided to keep the other assumptions of the base case analyses from the updated model
sent in the response to the clarification letter.6 As explained in Section 5.2, even though the ERG has
reservations especially regarding the model assumptions concerning treatment effectiveness, it was
agreed to follow the base case and show the impact of the questionable assumptions in the scenario
analyses.
The discounted results of the adjusted ERG base case are presented in Tables 5.56 and 5.57, for
biologic naïve and biologic experienced populations, respectively. On top of these base case results, a
table with the separate effect of all of these changes can be found in Section 6.
We observe that the ERG base case leads to substantially different results than the company base case,
without materially changing the acceptability of secukinumab given the common threshold of £20,000
to £30,000 per QALY gained. Overall, secukinumab remains cost-saving, as was observed in the
company base case. However, for some of the comparators, secukinumab no longer yields the higher
QALYs, meaning that a trade-off needs to be made between cost-saving and loss of QALYs.
Table 5.56: Summary ERG base case results – biologic naïve population, discounted
Incremental
Incremental
Total
Total
costs (£)
QALYs
ICER versus
Treatment
costs (£)
QALYs
versus
versus
secukinumab
baseline
baseline
£111,662
9.185
Secukinumab
Etanercept
biosimilar

£121,540

9.178

£9,879

-0.007

Secukinumab
dominates

Certolizumab
pegol – with PAS

£123,364

9.487

£11,702

0.302

£38,778

Etanercept

£123,555

9.178

£11,894

-0.007

Secukinumab
dominates

Golimumab

£124,665

9.483

£13,003

0.298

£43,584

Adalimumab

£128,667

9.422

£17,006

0.237

£71,690

Infliximab
biosimilar

£138,363

9.716

£26,702

0.531

£50,315

Infliximab

£142,258

9.716

£30,597

0.531

£57,654

ICER = incremental cost-effectiveness ratio; PAS = Patient Access Scheme QALY = quality-adjusted life year

Table 5.57: Summary ERG base case results – biologic experienced population, discounted
Total costs
(£)

Total
QALYs

Conventional care

£107,395

8.164

Secukinumab

£109,016

8.893

Treatment

Incremental
costs (£)

Incremental
QALYs

ICER
(£/QALY)

£1,620

0.729

£2,223

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year

In addition, the undiscounted results of the adjusted ERG base case are given in Tables 5.58 and 5.59,
as well. For the biologic naïve population, we see that without discounting, the ICERs change only
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slightly, which is to be expected in a disease where costs and QALYs are accumulated at the same
rate over time. For the biologic experienced population, the impact of not discounting on costs is not
large, but does cause the incremental costs to change into cost savings. As a result, without
discounting secukinumab is the dominant treatment over conventional care, rather than the highly
cost-effective treatment it was with discounting.
Table 5.58: Summary ERG base case results – biologic naïve population, undiscounted

Treatment

Total
costs (£)

Total
QALYs

Secukinumab

£211,834

15.533

Etanercept
biosimilar

£224,670

15.522

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

£12,835

-0.011

Secukinumab
dominates

ICER versus
secukinumab

£227,197

15.522

£15,362

-0.011

Secukinumab
dominates

Certolizumab
pegol – with PAS

£227,219

15.925

£15,385

0.392

£39,203

Golimumab

£228,239

15.921

£16,404

0.388

£42,274

Adalimumab

£232,999

15.851

£21,164

0.318

£66,483

Infliximab
biosimilar

£244,707

16.218

£32,872

0.686

£47,944

Infliximab

£249,536

16.218

£37,701

0.686

£54,987

Etanercept

ICER = incremental cost-effectiveness ratio; PAS = Patient Access Scheme QALY = quality-adjusted life year

Table 5.59: Summary ERG base case results – biologic experienced population, undiscounted
Treatment

Total
costs (£)

Total
QALYs

Conventional
care

£210,768

14.048

Secukinumab

£208,641

15.113

Incremental
costs (£)

Incremental
QALYs

ICER (£/QALY)

-£2,127

1.065

Secukinumab
dominates

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year

5.3.2 Exploratory analyses with biologics as second line
In line with the CS1, the ERG conducted exploratory analyses allowing for a second line biologic
treatment after secukinumab for the biologic naïve population and including other biologics as
possible comparators to secukinumab in the biologic experienced population. The results of these
analyses are given in Tables 5.60 and 5.61. For the biologic naïve population, we see that including
the option of a second line treatment with another biologic has little impact on the results; both costs
and effects increase somewhat whilst all ICERs are slightly lower (approximately £1,000).
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Table 5.60: Summary ERG exploratory case results – biologic naïve population; discounted
Total
Total
Incremental Incremental
ICER versus
costs (£) QALYs
costs (£)
QALYs
secukinumab
Treatment
versus
versus
baseline
baseline
Secukinumabmixed Tx

£121,281

9.420

Etanercept
biosimilar mixed Tx

£130,420

9.415

£9,139

-0.005

Secukinumab
dominates

Certolizumab pegol –
with PAS mixed Tx

£132,039

9.705

£10,758

0.286

£37,666

Etanercept mixed Tx

£132,757

9.415

£10,977

-0.005

Secukinumab
dominates

Golimumab mixed Tx

£133,103

9.702

£11,822

0.283

£41,840

Adalimumab mixed Tx

£136,682

9.637

£15,401

0.218

£70,764

Infliximab biosimilar
mixed Tx

£145,597

9.918

£24,316

0.498

£48,804

Infliximab mixed Tx

£149,667

9.918

£27,887

0.498

£55,971

ICER = incremental cost-effectiveness ratio; PAS = Patient Access Scheme; QALY = quality-adjusted life
year; Tx = Treatment

Table 5.61: Summary ERG exploratory case results – biologic experienced population;
discounted
Total
Total
Incremental
Incremental
ICER versus
costs (£)
QALYs
costs (£)
QALYs
secukinumab
Treatment
versus
versus
baseline
baseline
Secukinumab

£110,357

8.598

Etanercept
biosimilar

£115,624

8.595

£5,267

-0.003

Secukinumab
dominates

Certolizumab
pegol – with PAS

£115,950

8.691

£5,593

0.093

£60,029

Etanercept

£116,816

8.595

£6,459

-0.003

Secukinumab
dominates

Golimumab

£117,745

8.688

£7,388

0.090

£81,710

Adalimumab

£119,950

8.673

£9,593

0.076

£126,880

Infliximab
biosimilar

£126,982

8.818

£16,625

0.220

£75,553

Infliximab

£129,370

8.818

£19,013

0.220

£86,404

ICER = incremental cost-effectiveness ratio; PAS = Patient Access Scheme; QALY = quality-adjusted life
year

5.3.3 Probabilistic sensitivity analyses
The summary results of the PSA for biologic naïve and biologic experienced patient population are
given in Tables 5.62 and 5.63.
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Table 5.62: Summary probabilistic base case results – biologic naïve population; discounted

Treatment

Total
costs
(SD)

Total
QALYs
(SD)

Secukinumab

£115,561
(£31,724)

9.199
(1.01)

£126,376
(£32,501)
£128,232
(£32,289)
£130,257
(£35,761)
£131,975
(£33,583)
£132,215
(£31,277)
£143,087
(£31,377)
£149,037
(£34,115)

9.198
(1.04)
9.464
(1.03)
9.199
(1.04)
9.439
(1.05)
9.43
(1.00)
9.677
(0.99)
9.715
(0.95)

Etanercept
biosimilar
Certolizumab
pegol – with PAS
Etanercept*
Golimumab
Adalimumab
Infliximab
biosimilar
Infliximab*

Incremental
costs (£)
versus
baseline

Incremental
QALYs
versus
baseline

£10,816

-0.001

Secukinumab
dominates

£12,672

0.295

£42,954

£14,696

-0.001

Secukinumab
dominates

£16,415

0.239

£68,550

£16,655

0.231

£72,077

£27,526

0.478

£57,608

£33,476

0.516

£64,891

ICER versus
secukinumab

* Derived from separate PSA runs
ICER = incremental cost-effectiveness ratio; PAS = Patient Access Scheme; QALY = quality-adjusted life year; SD =
standard deviation

Table 5.63: Summary probabilistic base case results – biologic experienced population;
discounted
Total
Total
Incremental
Incremental
Treatment
ICER (£/QALY)
costs (£) QALYs
costs (£)
QALYs
Conventional
care

£111,058
(£35,773)

8.847
(0.98)

Secukinumab

£112,655
(£31,832)

9.546
(1)

£1,597

0.699

£2,286

ICER = incremental cost-effectiveness ratio; QALY = quality-adjusted life year

The cost-effectiveness acceptability curves (CEACs) related to the biologic naïve and experienced
populations are given in Figures 5.14 and 5.15. Note that CEAC of the biologic naïve population only
considered the biosimilar version of infliximab and etanercept.
We observe that for the biologic naïve population, the probability that secukinumab is the most cost
effective treatment is 81.3% for a threshold of £20,000 and 60.8% for a threshold of £30,000. For the
biologic experienced population, the probability that secukinumab is acceptable given a threshold of
£20,000 is 96% and given a threshold of £30,000 is 99%.
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Figure 5.14: CEACs for biologic naïve population

ADA = Adalimumab 40 mg; CC = Conventional care; CER P = Certolizomab Pegol; ETN = Etanercept 50 mg;
GOL = Golimumab 50 mg; INF = Infliximab 5 mg; SEC = secukinumab 150 mg

Figure 5.15: CEACs for biologic experienced population

CC = Conventional care; SEC = secukinumab 150 mg

The scatter plots for the biologic experienced population are given in Figure 5.16.
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Figure 5.16: Scatter plot for biologic experienced population

5.3.4 Scenario analyses
Additional scenario analyses were conducted by the ERG to explore the structural uncertainties in the
assumptions taken in the base case. Some of the scenarios are differing from those in the CS 1 and the
response to the clarification letter6. Below is the list of scenarios explored.
1. Different time horizons (ERG base case life time)
a. five years
b. 20 years
2. Alternative rebound assumption
In the ERG base case it is assumed that after biologic discontinuation, BASFI deteriorates at
an amount that is exactly equal to the response conditional BASFI improvement from
baseline. In this scenario analysis, “rebound to natural history” the effects of a more
pessimistic assumption were explored. After biologic discontinuation, it is assumed that the
BASFI deteriorates to a level that a patient who had never received biologics would have had.
3. Alternative definitions of response
(ERG base case: response defined based on BASDAI 50 only)
a. BASDAI 50 or a fall of at least two units in BASDAI score
b. BASDAI 50 or (a fall of at least two units in BASDAI score and 2 cm improvement
in VAS)
4. Alternative MTC scenario inputs
(ERG base case: MTC inputs using data from time point weeks 12, using secukinumab data
from both MEASURE 1 and MEASURE 2)
a. MTC inputs using data only from time point week 12, excluding MEASURE 1.
b. MTC inputs using data only from time points between week 12 and 16, using data
from both MEASURE 2 and MEASURE 1.
5. Alternative utility models
In the ERG base case a utility model based on data from MEASURE 1 and MEASURE 2 data
was used.
a. Utility model from Mcleod et al. 200732
b. Utility model from Wailoo et al. 201540
6. Lower biosimilar prices
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7.

8.

9.

10.

11.

12.

In this scenario, the ERG explored the impact of having lower biosimilar prices for etanercept
and infliximab. In the ERG base case, list prices of these biosimilars were considered. The
actual tender prices can be lower than these list prices. Therefore, in this scenario it is
considered that the biosimilar prices are 25% lower than their list prices.
Same baseline BASDAI and BASFI scores for both responders and non-responders
In the ERG base case, for the BASDAI and BASFI progression, the response-conditional
baseline BASFI and BASDAI values from Table 5.16 were used. In this scenario, instead of
using response-conditional BASDAI and BASFI scores, overall BASDAI and BASFI scores
from Table 5.15 were used for both responders and non-responders.
Different assumptions on (responder/non-responder) change from baseline ratios
In the ERG base case, different (responder/non-responder) change from baseline ratios for
secukinumab, adalimumab and golimumab given in Tables 5.18 and 5.19 were used for
BASDAI and BASFI. For all the others, the average BASDAI and BASFI ratios derived from
the corresponding ratios of three (secukinumab, adalimumab and golimumab) interventions
was assumed.
a. the average BASDAI and BASFI ratios derived from the corresponding ratios of
three (secukinumab, adalimumab and golimumab) interventions are assumed for all
biologics
b. The (responder/non-responder) ratios used in the York report for TA 3839 were
adopted. (-3.86/-1.64 = 2.354 for BASDAI and -3.08/-0.36=7 for BASFI, calculated
from Table 82 from York report9). These ratios were derived from simulation that
was based on the joint evidence synthesis modelling approach C.
Long term BASFI change effect
In the base case, it was considered that the treatment effect on long-term BASFI changes
manifests itself at treatment initiation. In this scenario, it was assumed that the treatment
effects on long-term BASFI progression begins four years after treatment initiation.
Joint evidence synthesis for BASDAI 50, BASDAI and BASFI following York approach C
In the response to the clarification letter document6, the company provided the relevant
treatment effectiveness estimates (i.e. BASDAI 50, BASDAI and BASFI change from
baseline) from the joint evidence synthesis approach (approach C) from Corbett et al.9. Even
though the applicability of these estimates was questionable (e.g. the MTC used mixed
evidence from biologic naïve and biologic experienced population and it was not clear which
time points of response assessment were used in each trial) the ERG conducted a scenario
which uses the estimates from this joint evidence synthesis approach. In addition to the
treatment effectiveness estimates provided in the response to the clarification letter
document6, the simulation-derived (responder/non-responder) change from baseline ratios
from Corbett et al. 20149 mentioned in Scenario 8b were incorporated to the model.
No induction period for conventional care: In this scenario, it was assumed that there was no
induction period for conventional care. This scenario concerns only the biologic experienced
population. The handicaps of modelling an induction period for conventional care were
discussed in the “ERG Comments” part of Section 5.2.3. Modifying the model in such a way
that there is no induction period for conventional care was achieved by using the overall
baseline BASFI and BASDAI values as in the scenario conducted in Section 5.3.3.7 and
changing the response rate of conventional care to 0%
Alternative adverse events rate
In this scenario, the average adverse event rate from all of the biologics calculated (0.3%).
This average rate was assumed to hold for all TNF-alpha inhibitors, whereas for
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secukinumab, twice of this average (0.6%) was assumed. Note that this scenario does not
reflect any clinical expectation for the secukinumab safety profile, but rather represents the
sensitivity of the incremental cost effectiveness analysis results to adverse event rates.
The results of the scenario analyses for each biologic comparator versus secukinumab in the biologic
naïve population were shown in Tables 5.64 and 5.65 below.
The scenario analysis results show that etanercept (both original and biosimilar version) is associated
with lower QALYs and higher costs versus secukinumab in all scenarios.
Infliximab (both original and biosimilar version) is associated with higher QALYs and higher costs
versus secukinumab: in all such cases the ICER for infliximab versus secukinumab falls above the
conventional threshold of £20,000 - £30,000 per QALY gained.
Adalimumab, golimumab and certolizumab pegol are mostly associated with higher QALYs and
higher costs versus secukinumab: in all such cases the ICER for comparator versus secukinumab falls
above the conventional threshold of £20,000 - £30,000 per QALY gained. For the scenarios which
different treatment effectiveness inputs were used (e.g. from different MTCs), secukinumab
dominates these treatments, i.e. secukinumab provides higher QALYs with lower costs.
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Table 5.64: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part a]
Adalimumab
Certolizomab Pegol
Golimumab

ERG Base case

£17,006

Incr.
QALYs
0.237

Scenario 1a

£9,043

0.114

£79,335

£5,019

0.152

£32,988

£6,801

0.150

£45,224

Scenario 1b

£16,622

0.220

£75,396

£11,262

0.287

£39,292

£12,604

0.283

£44,489

Scenario 2

£17,009

0.240

£70,964

£11,704

0.303

£38,655

£13,005

0.299

£43,443

Scenario 3a

£26,681

0.314

£85,106

£19,627

0.395

£49,709

£20,413

0.389

£52,469

Scenario 3b

£22,847

0.283

£80,608

£16,488

0.358

£45,999

£17,472

0.355

£49,249

Scenario 4a

£11,783

-0.071

SEC150
dominates

£6,672

-0.035

SEC150
dominates

£8,013

-0.037

SEC150
dominates

Scenario 4b

£15,203

-0.120

SEC150
dominates

£10,671

-0.033

SEC150
dominates

£13,402

0.036

£374,910

Scenario 5a

£17,006

0.215

£79,252

£11,702

0.273

£42,924

£13,003

0.274

£47,537

Scenario 5b

£17,006

0.235

£72,423

£11,702

0.203

£57,649

£13,003

0.224

£57,993

Scenario 6

£17,006

0.237

£71,690

£11,702

0.302

£38,778

£13,003

0.298

£43,584

Scenario 7

£16,807

0.238

£70,551

£11,535

0.302

£38,174

£12,794

0.299

£42,824

Scenario 8a

£17,277

0.187

£92,548

£11,973

0.278

£42,993

£13,599

0.264

£51,416

Scenario 8b

£17,337

0.180

£96,057

£11,982

0.256

£46,845

£13,607

0.246

£55,277

Scenario 9

£17,274

0.228

£75,724

£11,786

0.298

£39,543

£13,075

0.295

£44,375

Scenario 10

£13,518

-0.012

SEC150
dominates

£11,776

-0.015

SEC150
dominates

£13,084

0.020

£663,864

Scenario 11

NA

NA

NA

NA

NA

NA

NA

NA

NA

Scenario 12

£16,869

0.237

£71,115

£11,471

0.302

£38,010

£12,878

0.298

£43,166

Incr. Costs

ICER

Incr. Costs

£11,702

Incr.
QALYs
0.302

£38,778

ICER

Incr. Costs

£71,690

£13,003

Incr.
QALYs
0.298

£43,584

ICER

ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio; NA = not available; QALY = quality-adjusted life years; SEC150 = Secukinumab 150 mg
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Table 5.65: Incremental costs, incremental QALYs and ICERs for each comparator versus secukinumab in the biologic naïve population [Part b]
Etanercept
Incr.
Costs

Incr.
QALYs

ERG base case

£11,894

-0.007

Scenario 1a

£6,037

-0.002

Scenario 1b

£11,355

-0.005

Scenario 2

£11,893

-0.007

Scenario 3a

£18,437

-0.009

Scenario 3b

£15,865

-0.008

Scenario 4a

£7,143

-0.344

Scenario 4b

£10,228

-0.367

Scenario 5a

£11,894

-0.006

Scenario 5b

£11,894

-0.018

Scenario 6

£11,894

-0.007

Scenario 7

£11,912

-0.007

Scenario 8a

£12,165

-0.030

Scenario 8b

£12,162

-0.033

Scenario 9

£11,845

-0.005

ICER
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates
SEC150
dominates

Etanercept biosimilar
Incr.
Incr.
QALY
ICER
Costs
s
SEC150
£9,879
-0.007
dominates
SEC150
£4,905
-0.002
dominates
SEC150
£9,415
-0.005
dominates
SEC150
£9,878
-0.007
dominates
SEC150
£15,421
-0.009
dominates
SEC150
£13,243
-0.008
dominates
SEC150
£5,369
-0.344
dominates
SEC150
£8,344
-0.367
dominates
SEC150
£9,879
-0.006
dominates
SEC150
£9,879
-0.018
dominates
SEC150
£4,278
-0.007
dominates
SEC150
£9,897
-0.007
dominates
SEC150
£10,150
-0.030
dominates
SEC150
£10,147
-0.033
dominates
SEC150
£9,831
-0.005
dominates

Infliximab

Infliximab biosimilar

Incr.
Costs

Incr.
QALYs

ICER

Incr.
Costs

Incr.
QALYs

ICER

£30,597

0.531

£57,654

£26,702

0.531

£50,315

£18,000

0.270

£66,634

£15,717

0.270

£58,181

£29,664

0.506

£58,601

£25,904

0.506

£51,174

£30,598

0.532

£57,548

£26,703

0.532

£50,223

£45,374

0.876

£51,798

£39,645

0.876

£45,258

£39,528

0.749

£52,786

£34,521

0.749

£46,100

£23,952

0.093

£257,216

£20,470

0.093

£219,827

£45,372

0.878

£174,456

£25,394

0.167

£151,759

£30,597

0.483

£63,304

£26,702

0.483

£55,245

£30,597

0.303

£100,980

£26,702

0.303

£88,163

£30,597

0.531

£57,654

£17,938

0.531

£33,800

£30,312

0.542

£55,913

£26,417

0.542

£48,729

£30,868

0.507

£60,834

£26,973

0.507

£53,158

£37,760

0.395

£95,687

£33,865

0.395

£85,817

£30,646

0.527

£58,153

£26,751

0.527

£50,762
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Etanercept
Incr.
Costs

Incr.
QALYs

Scenario 10

£13,969

-0.064

Scenario 11

NA

NA

Scenario 12

£11,853

-0.007

ICER
SEC150
dominates
NA
SEC150
dominates

Etanercept biosimilar
Incr.
Incr.
QALY
ICER
Costs
s
SEC150
£11,762
-0.064
dominates
NA
NA
NA
SEC150
£9,838
-0.007
dominates

Infliximab

Infliximab biosimilar

Incr.
Costs

Incr.
QALYs

ICER

Incr.
Costs

Incr.
QALYs

ICER

£30,551

0.061

£500,177

£26,822

0.061

£439,125

NA

NA

NA

NA

NA

NA

£30,412

0.531

£57,306

£26,517

0.531

£49,967

ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio; NA = not available; QALY = quality-adjusted life years; SEC150 = Secukinumab 150 mg
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Table 5.66 presents the results of the scenario analyses in the biologic experienced population. In this
case, results are expressed as ICERs for secukinumab versus conventional care. The scenarios 6, 8a8b and 10 were not relevant for the biologic experienced population since conventional care was the
only comparator.
Table 5.66: Incremental costs, incremental QALYs and ICERs for secukinumab versus
conventional care in the biologic experienced population
Conventional care
Incr. Costs

Incr. QALYs

ICER

ERG Base case

£1,620

0.729

£2,223

Scenario 1a

£3,917

0.298

£13,124

Scenario 1b

£3,323

0.635

£5,233

Scenario 2

£8,800

0.542

£16,240

Scenario 3a

£3,411

0.965

£3,536

Scenario 3b

£2,717

0.912

£2,981

Scenario 4a

-£2,323

1.042

SEC150 dominates

Scenario 4b

£1,747

0.778

£2,245

Scenario 5a

£1,620

0.667

£2,431

Scenario 5b

£1,620

0.831

£1,950

Scenario 6

NA

NA

NA

Scenario 7

£3,394

0.561

£6,054

Scenario 8a

NA

NA

NA

Scenario 8b

NA

NA

NA

Scenario 9

£2,196

0.709

£3,097

Scenario 10

NA

NA

NA

Scenario 11

£3,371

0.566

£5,959

Scenario 12

£1,696

0.729

£2,327

ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio; NA = not available; QALY =
quality-adjusted life years

In almost all of the scenarios for biologic experienced population, secukinumab is associated with
higher QALYs and higher costs, with ICER values below £20,000 per QALY.
5.4
Conclusions of the cost effectiveness section
The economic model described in the CS is considered by the ERG to meet the NICE reference case
to a reasonable extent and is in line with the decision problem specified in the scope.
The ERG assessment indicated that the revised model (provided by the response to the clarification
letter6) was generally well presented and reported. The major errors identified by the ERG in the
original CS model1 had already been corrected in the revised model, although the ERG still identified
additional programming errors in the revised model, as well. These errors were minor and they mostly
concerned the outcomes of the exploratory/scenario and probabilistic sensitivity analyses. They did
not impact the estimates of the deterministic ICERs for the base case scenarios.
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For the treatment naïve population, all anti TNF-alphas are considered as secukinumab’s comparators,
including available biosimilars of infliximab and etanercept. However, for the biologic experienced
population, conventional care was the only comparator. The ERG finds other biologics should also
have been considered as comparators to secukinumab in this population. An NHS and PSS
perspective is adopted with a lifetime time horizon, in line with the final scope. Discount rates used
for costs and QALYs were 3.5%
The cost effectiveness model was a decision tree representing the induction period embedded to a
Markov model representing the post induction period. If a patient responds to a treatment s/he enters
maintenance therapy, otherwise s/he receives conventional care. While the structure was similar for
the biologic naïve and experienced populations, the input parameters used for these analyses were
different. The model did not allow for comparing biologic treatment sequences, which is a limitation
considering the increasing number of biologics available for this indication.
Treatment effectiveness was modelled via short/long term changes in BASDAI and BASFI scores and
treatment response at the end of the induction period. Response conditional BASDAI and BASFI
short term changes were applied on the response conditional baseline scores. It was assumed that after
initial improvement, the BASDAI score remains constant whereas the BASFI score increases slowly.
For patients on biologics, it is assumed that the annual rate of BASFI progression was smaller than for
patients on conventional care. After biologic discontinuation, it is assumed that patients would lose all
the initial BASFI improvements. The BASDAI and BASFI score per cycle are instrumental in
calculating that cycle’s state costs and QALY estimates.
Regression models (utility mapping model derived from MEASURE 1 and MEASURE 2 trials as the
base case) and other published models in the literature were used to translate BASFI/ BASDAI to
cost/QALY estimates. Unfortunately, the details of the utility mapping model and the model selection
procedure were not provided by the company despite the request from the ERG.
Data from the MEASURE 1 and 2 trials were used for secukinumab effectiveness. In MEASURE 1,
secukinumab was administered intravenously whereas it was licensed to be administered
subcutaneously. Therefore, the company provided analyses where they used data only from the
MEASURE 2 trial for secukinumab effectiveness. Comparative effectiveness estimates of
secukinumab with other biologics in terms of BASDAI 50 and BASDAI/BASFI change from baseline
were obtained via separate MTCs. In these MTCs, two possible options were available for selecting
response assessment time points (strictly week 12 or between week 12-16). In addition to these, some
conversion factors were derived from MEASURE 1 and 2 trials to transform response probability and
change from baseline estimates for different response definitions.
In the modelling of the BASFI and BASDAI progression, response conditional baseline scores were
used. In many of the baseline scores, it was observed that the responders had lower (better) baseline
scores than non-responders. This might imply that patients at a better condition (with lower
BASDAI/BASFI scores) would benefit more from the treatment than the patients at a worse condition
(with higher BASDAI/BASFI scores). This implication was criticised by the appraisal committee of
the NICE TA383.7
In addition, the response conditional baseline values and the conversion factors used in transforming
effectiveness parameters (e.g. in between different response definitions) were all calculated based on
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MEASURE 1 and 2 trial data collected from a fixed time point (week 12 or week 16). Hence, these
values remain unchanged when MTC approaches with different time point assumptions were selected.
The ERG considers the independent evidence synthesis approach for BASDAI, BASFI baseline and
change from baseline estimates and BASDAI 50 not plausible. These parameters are highly correlated
which is overlooked in the independent synthesis approach followed by the company. Due to this
independent approach, the model sometimes generates unreasonable estimates, e.g. change from
baseline estimates that are higher than the baseline scores, a response conditional BASDAI change
from baseline which is less than 50% of the baseline BASDAI even though response was defined as
“BASDAI 50” etc.
To overcome this issue, the ERG requested results from the joint modelling approach based on the
York model.9 However the results provided in the response to the clarification letter 6 used data from a
mixed population (biologic naïve and experienced) and the time point(s) when the response was
measured were not reported. Therefore, the ERG could not base the base case analysis on the
provided results from the joint evidence synthesis results. In spite of the limitations of the joint
evidence synthesis results, the ERG conducted a scenario analysis, in which the treatment
effectiveness of the biologics and secukinumab were based on these results.
In the company base case, “BASDAI 50” was chosen as response definition. MTC inputs synthesising
data from time points between weeks 12-16, using data from both MEASURE 1 and MEASURE 2,
were used to measure secukinumab effectiveness. The ERG thinks using MTC inputs based on time
points between week 12 and week 16 would be inconsistent with the economic model, because the
induction period was strictly 12 weeks. Furthermore, this would create a bias against interventions
which had effectiveness evidence coming only from week 12, as these interventions would lack the
additional effectiveness benefit that the other interventions have from the extra weeks of treatment
after week 12. Therefore, the ERG opted for the inputs from MTCs that use data coming from strictly
week 12. The other questionable input choice was how the withdrawal rates were selected in the
original CS base case. The ERG was in favour of using the same withdrawal rate derived in the York
MTA report9 for all biologics instead of using separately derived withdrawal rates for each
intervention as in the CS1. These updated input choices: selecting the MTC using strictly week 12 end
point and the uniform withdrawal rates defined the ERG base case.
A similar issue also arose for the adverse event rates, since the adverse event rates were derived
separately for each intervention. However, the ERG decided not to update the CS base case rates
considering the limited impact on incremental results as explored in Section 5.3.4.
Note that the MTCs do not produce results for all of the comparators in the biologic naïve population.
For example, treatment effectiveness of certolizumab pegol was assumed to be the average of other
anti TNF-alpha treatments, since there is no trial for certolizumab pegol that reports its effectiveness
in biologic naïve patient populations. Even though this approach was approved by the clinical experts
from the UK, it should be kept in mind while interpreting the cost effectiveness results.
In the company base case for the biologic naïve population, secukinumab dominated all anti TNFalpha agents except for golimumab (which had an ICER of £674,914 per QALY). In the ERG base
case, only etanercept (both original and biosimilar versions) was dominated by secukinumab. All
other anti TNF-alpha agents were associated with higher QALYs gained and higher costs, with ICERs
compared to secukinumab ranging from £38,000 to £72,000 per QALY gained in the base case.
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For the biologic experienced population, the ICER estimates (around £2,200 per QALY gained) are
more or less the same for the original submission model and for the ERG model.
Besides the base case scenarios, two exploratory analyses were conducted. The first one was to
estimate the impact of allowing for a second line biologic treatment for biologic naïve patients. The
second analysis focused on the comparison of secukinumab with other anti TNF-alpha agents for
biologic experienced population. Both of the analyses resulted in similar ICERs the base case ICER
for the biologic naïve population, because in both of the exploratory analyses, the treatment
effectiveness data for the biologics used in the second line originated from the same MTC results used
in the base case for the biologic naïve population. The only difference is that the efficacy reduction
factors derived from the MEASURE 1 and 2 trials were applied. Therefore, these exploratory analyses
were not very informative.
Another ambiguity concerning the reduction factors from MEASURE 1 and 2 should be noted: These
factors may reflect the reduction in secukinumab effectiveness when secukinumab was applied after
an anti TNF-alpha. However, it is questionable to assume that anti TNF-alpha effectiveness would
reduce with the same proportion after secukinumab or after another anti TNF-alpha, since these are
different drug classes.
To assess parameter uncertainty, probabilistic sensitivity analyses were conducted. The ERG found
some errors in the PSA code of the original model, which was causing the average PSA results to
differ from base case deterministic results substantially. The ERG has corrected these errors in the
PSA code, which lead to more plausible average PSA results. Even though average PSA results are
comparable to the deterministic base case results after corrections from the ERG, using PSA results
may still be misleading, since the existing correlation between baseline BASDAI/BASFI,
BASDAI/BASFI change from baseline and BASDAI 50 inputs were not reflected as they were
sampled independently.
Several scenario analyses were conducted to assess structural uncertainty. The ERG conducted some
new scenarios that were not conducted in the company submission, i.e. testing the impacts of having a
uniform baseline for all patients, of using alternative assumptions between responder/ non-responder
change from baseline ratios, using the exact response definition from BSR, using treatment
effectiveness estimates from joint evidence synthesis approach from the York MTA9. In all scenarios,
etanercept was dominated by secukinumab. Infliximab (both original and biosimilar version) was
associated with higher QALYs and higher costs compared to secukinumab: leading to ICERs higher
than the conventional threshold of £20,000 - £30,000 per QALY gained.
Adalimumab, golimumab and certolizumab pegol are mostly associated with higher QALYs and
higher costs versus secukinumab: in all such cases the ICER for comparator versus secukinumab falls
above the conventional threshold of £20,000 - £30,000 per QALY gained. For the scenarios for which
different treatment effectiveness inputs were used (e.g. from different MTCs), secukinumab
dominates these treatments (i.e. secukinumab provides higher QALYs with lower costs).
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6

IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND ECONOMIC ANALYSES UNDERTAKEN BY THE ERG

The errors confirmed by the company were already corrected and a new model provided with the response to the clarification document 6. Tables 6.1 and 6.2
show how each individual change of the ERG base case impacts the ICER plus the combined effect of all changes simultaneously for the biologic naïve and
biologic experienced populations.
Table 6.1: Revised base case cost-effectiveness analysis, incorporating corrections and amendments identified by the ERG for the biologic naïve
population analysis [Part a]
Secukinumab vs. Adalimumab

Secukinumab vs. Certolizomab Pegol

Secukinumab vs. Golimumab

Incr.
Costs

Incr.
QALYs

ICER

Incr. Costs

Incr.
QALYs

ICER

Incr.
Costs

Incr. QALYs

ICER

Base case from the CS sent
with the response to the
clarification letter6

£15,300

-0.359

SEC150
dominates

£9,202

-0.359

SEC150
dominates

£16,703

0.025

£674,914

Programming errors
(only effects scenario/
explanatory analyses)

£15,217

-0.354

SEC150
dominates

£9,092

-0.352

SEC150
dominates

£16,623

0.026

£632,894

Using results from the
week 12 analysis using both
MEASURE 1 & 2 trials

£17,318

0.086

£200,791

£10,361

0.062

£166,570

£16,205

0.358

£45,225

Using withdrawal rates from
Corbett et al. 20149

£17,006

0.237

£71,690

£11,702

0.302

£38,778

£13,003

0.298

£43,584

£17,006

0.237

£71,690

£11,702

0.302

£38,778

£13,003

0.298

£43,584

ERG revised base case

CS = company submission; ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio; NA = not available; QALY = quality-adjusted life years; SEC150 =
secukinumab 150 mg
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Table 6.2: Revised base case cost-effectiveness analysis, incorporating corrections and amendments identified by the ERG for the biologic naïve
population analysis [Part b]

Base case from the
CS sent with the
response to the
clarification letter6
Programming errors
(only effects scenario/
explanatory analyses)
Using results from the
week 12 analysis using
both MEASURE 1 & 2
trials
Using withdrawal rates
from Corbett et
al. 20149
ERG revised base
case

Secukinumab vs. Etanercept

Secukinumab vs. Etanercept
biosimilar

Incr.
Costs

Incr.
QALYs

ICER

Incr.
Costs

Incr.
QALYs

ICER

Incr.
Costs

Incr.
QALYs

ICER

Incr.
Costs

Incr.
QALYs

ICER

£2,033

-1.046

SEC150
dominates

£1,018

-1.046

SEC150
dominates

£26,223

-0.216

SEC150
dominates

£22,649

-0.216

SEC150
dominates

£2,033

-1.046

SEC150
dominates

£1,018

-1.046

SEC150
dominates

£26,223

-0.216

SEC150
dominates

£22,649

-0.216

SEC150
dominates

£3,265

-0.618

SEC150
dominates

£2,186

-0.618

SEC150
dominates

£27,711

0.231

£119,703

£24,046

0.231

£103,872

£11,894

-0.007

Dominated

£9,879

-0.007

Dominated

£30,597

0.531

£57,654

£26,702

0.531

£50,315

£11,894

-0.007

SEC150
dominates

£9,879

-0.007

SEC150
dominates

£30,597

0.531

£57,654

£26,702

0.531

£50,315

Secukinumab vs. Infliximab

Secukinumab vs. Infliximab
biosimilar

CS = company submission; ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio; NA = not available; QALY = quality-adjusted life years; SEC150 = secukinumab
150 mg
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Table 6.3: Revised base case cost effectiveness analysis, incorporating corrections and amendments identified by the ERG for the biologic
experienced population analysis
Secukinumab vs. Conventional care
Incr. Costs

Incr. QALYs

ICER

Base case from the CS sent with the response to the clarification letter6

£1,747

0.778

£2,245

Programming errors (only effects scenario/ explanatory analyses)

£1,747

0.778

£2,245

Using week 12 response data instead of week 16

£2,068

0.873

£2,368

9

£1,620

0.729

£2,223

£1,620

0.729

£2,223

Using withdrawal rates from Corbett et al. 2014
ERG revised base case

CS = company submission; ERG = Evidence Review Group; ICER = incremental cost-effectiveness ratio; NA = not available; QALY = quality-adjusted life years
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7

END OF LIFE

The ERG considers this intervention does not meet the end of life criteria. As discussed in Section 2,
secukinumab is indicated for active AS patients who do not necessarily have a short life expectancy.
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8

OVERALL CONCLUSIONS

There were some sources of potential heterogeneity in the submitted evidence on clinical
effectiveness which may have introduced bias in the results. There was a difference in the method of
secukinumab administration between the MEASURE 1 and MEASURE 2 studies. Secukinumab is
delivered intravenously in MEASURE 1 and subcutaneously in MEASURE 2. This limitation was
recognised by the company and explored in a sensitivity analysis as part of the MTC. In principle
differences in the effectiveness of secukinumab when delivered by different methods could increase
the uncertainty in the MTC results however the sensitivity analysis showed that this had minimal
impact in practice.
The primary endpoint in both MEASURE 1 and MEASURE 2 was assessed at 16 weeks. This is
longer than the majority of other studies in ankylosing spondylitis which typically report outcomes
after 12 weeks. The 12 week time point reflects clinical practice as this is when a decision is typically
made to continue with the current treatment or switch to an alternative treatment. In general patients
treated for longer would be more likely to respond to treatment than those treated for a shorter time.
The 16 week time point in the two MEASURE studies may therefore introduce a bias in favour of
secukinumab compared to other treatments for AS measured after only 12 weeks of treatment. As part
of the MTC the company carried out a sensitivity analysis using only data reported after 12 weeks for
all studies including MEASURE 1 and MEASURE 2. In this analysis the effectiveness of
secukinumab relative to all other treatments was reduced compared to the base case across all
outcomes. The difference in the effectiveness estimates between the base case and the sensitivity
analysis is unlikely to be large enough to substantially alter the ICER given the low cost of
secukinumab compared to other treatments for AS.
The economic model described in the CS is considered by the ERG to meet the NICE reference case
to a reasonable extent and is in line with the decision problem specified in the scope.
In the company base case for the biologic naïve population, secukinumab dominated all anti TNFalpha agents except for golimumab (which had an ICER of £674,914 per QALY). In the ERG base
case, only etanercept (both original and biosimilar versions) was dominated by secukinumab. All
other anti TNF-alpha agents were associated with higher QALYs gained and higher costs, ICERs
ranging from £38,000 to £72,000 per QALY gained in the base case.
The various sensitivity analyses revealed that the ICER is relatively robust against changes in most
input values although it was quite sensitive to changes in the treatment effectiveness estimates, i.e. by
the MTC approach selected. Nevertheless, secukinumab would remain cost effective at a threshold of
£30,000 per QALY in all scenarios.
8.1
Implications for research
MTC allows the indirect comparison of alternative treatments for a condition when direct evidence is
lacking. The lack of direct evidence meant that all comparisons of secukinumab versus alternative
treatments for AS had to be based on indirect comparisons via placebo. There is a need for large, well
designed, randomised clinical trials which directly compare secukinumab against alternative active
treatments for AS using robust, well-defined outcomes assessed at clinically relevant time points.
Furthermore, the ERG feels there is considerable uncertainty surrounding prevalence estimates and
that this is an area for future research.
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Clinical effectiveness and cost effectiveness for the treatment sequences in AS should be explored. In
the current MEASURE 1 and MEASURE 2 studies, the biologic experienced population are probably
only anti TNF-alpha experienced patients. Instead of a basket of treatments approach for second line
biologics, evidence should be collected to compare the effectiveness of all relevant secukinumab anti
TNF-alpha, anti TNF-alpha-secukinumab and anti TNF-alpha- anti TNF-alpha sequences
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Appendix 1: ERG Search Strategies
No additional ERG searches were conducted.
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Appendix 2: Summary list of UK-based economic evaluations and HTA reports identified in the systematic literature review
Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Ara 2007

UK; NR

Mathematic
al model
using
patient-level
data from
phase 3
RCTs to
inform
clinical
effectivenes
s and
HRQoL
changes in
the model.

This study
aimed to
provide
evidence on
the potential
costs and
benefits
associated
with longterm (25year)
etanercept
treatment
for patients
with severe
AS in the
UK in
accordance
with the
BSR
guidelines.

25 years

All patients
had active
AS and were
assumed to
have tried
and failed to
respond to at
least two
consecutive
NSAIDs and
have a
BASDAI
measurement
≥40 (scale 0–
100) prior to
entering the
model. The
mean age of
patients in
these studies
ranged from
39.5 to
42 years.

Breakdown of costs and time horizons incurred for a cohort of
1,000 patients over 4 time periods

Adults with

Base-case results

27

Arm-

UK; NR

Initial

HTA

20 years in

Cost

QALYs

ICER

2 years
Etanercept plus
NSAIDs

£13,041,740

1,185

£27,594

NSAIDs alone

£2,889,706

817

—

Etanercept plus
NSAIDs

£26,389,802

2,646

£23,649

NSAIDs alone

£7,109,054

1,831

—

Etanercept plus
NSAIDs

£51,415,277

5,739

£22,580

NSAIDs alone

£18,596,422

4,286

—

Etanercept plus
NSAIDs

£62,516,684

7,285

£22,704

NSAIDs alone

£26,538,439

5,700

—

5 years

15 years

25 years
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Author
(Year)
strong
201328

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

decision tree
and then a
Markov
model

submission

the base
case.
Lifetime in
the ERG
analysis.

severe, active
AS whose
response to
conventional
therapy has
been
inadequate.
Average age:
NR.

Golimumab

Total=£93,786

Total=6.8506

Incremental =
£5,119

Incremental =
0.1925

£26,597 vs.
conventional

Total=£93,782

Total=6.8504

Incremental =
£5,115

Incremental =
0.1923

Total = £93,601

Total = 6.8426

Incremental =
£4,934

Incremental =
0.1845

NA
(extendedly
dominated)

£88,667

Total = 6.6581

Reference

Total = £99,361

Total = 8.0296

Incremental =
£4,134

Incremental =
0.1534

NA
(extendedly
dominated)

Total =
£108,347

Total = 8.3712

Etanercept

Adalimumab

Conventional
treatment

NA
(extendedly
dominated)

ERG analysis
Golimumab

Etanercept

Incremental =
£52
Adalimumab

Total =
£108,295
Incremental =
£8,934

Incremental =
0.0029
Total = 8.3683
Incremental =
0.3387

£26,505 vs.
conventional

NA
(extendedly
dominated)
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Author
(Year)

Botteman
200729

Country;
Costyear

UK; 2004

Analysis or
Model
Type

The analysis
was based
on pooled
data from
2 phase 3
studies of
adalimumab
in patients
with active
AS. A
microsimulation
model was
used to
simulate
individual
histories of
patients
enrolled in 2
adalimumab
clinical
trials.

Purpose of
the Study

Time
Frame

This study
1, 5, and 30
years
evaluated
the costeffectivenes
s of
adalimumab
vs.
conventiona
l therapy in
patients with
active AS.

Patient
Population

A total of
397 patients
with active
AS were
enrolled. 354
met the
spinal pain
VAS and
BASDAI
criteria at
baseline, and
315 met both
criteria at
baseline and
pre-baseline
and therefore
were
included in
the
simulation.
Compared
with the trial
patient
population,

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

Conventional
treatment

Total = £95,227

Total = 7.8762

Reference

Total costs =
£9,857

0.5529

£47,083

0.4461

—

2.6653

£26,332

1 year (48 weeks)
Adalimumab

AS-specific
costs = £3,668
ADA therapy =
£6,189
(drug costs =
£5,233,
monitoring
costs = £905,
AE costs = £51)
Conventional
therapy

Total cost =
£4,832
AS-specific
costs = £4,832

5 years
Adalimumab

Total costs =
£36,802
AS-specific
costs = £18,136
ADA therapy =
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population
those
included in
the
simulation
were very
comparable
in average
baseline age
(42.0 years
old
vs.42.2 years
old,
respectively),
sex (76%
vs.75% male,
respectively)
and race
(96% vs.
95% white,
respectively).

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

2.1613

—

9.2220

£23,097

8.1891

—

£18,666 (drug
costs=£16,566,
monitoring
costs=£1,929,
AE costs=£171)
Conventional
therapy

Total
cost=£23,529
AS-specific
costs=£23,529

30 years
Adalimumab

Total
costs=£115,937
AS-specific
costs=£81,330
Adalimumab
therapy =
£34,607 (drug
costs = £30,999,
monitoring =
£3,230, AE
costs = £378)

Conventional
therapy

Total
costs=£92,080
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

AS-specific
costs=£92,080
Kobelt
200430

UK; 2002

Costeffectivenes
s of
infliximab
was
modelled
using an
individual
simulation
based on a
3-month
placebocontrolled
clinical trial
with open,
1-year
extension in
70 patients,
over a total
time frame
of 2 years.
The effect
of long-term
treatment

The aims of
this study
were to
investigate
the cost of
AS in the
UK,
focusing on
the
influence of
disease
severity on
cost and
QoL, and to
construct a
disease
model to
estimate the
costeffectivenes
s of
infliximab
in patients
with active,

Main costeffectivene
ss model =
2 years.
Hypothetic
al Markov
model =
30 years

All patients
had
confirmed
and active
AS. The
economic
analysis
included the
open
extension to
54 weeks for
the
intervention
group; while
for the
purpose of
comparison,
patients from
the placebo
group were
assumed to
receive
standard
treatment

Infliximab

Main model

Base case,
societal
perspective
(incremental vs.
placebo)

£6,214

0.175

£35,400

Base case, only
health care costs
included
(incremental vs.
placebo)

£12,844

0.175

£73,300

Infliximab

Hypothetical
long-term model

Base case,
societal
perspective
(incremental vs.
placebo)

£25,200

2.62

£9,600

Base case, only
health care costs
included
(incremental vs.

£87,700

2.62

£33,500
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Author
(Year)

Kobelt
200731

Country;
Costyear

UK; 2005

Analysis or
Model
Type

Purpose of
the Study

was
evaluated in
a hypothetical
Markov
model over
30 years
based on
epidemiolog
ical data to
illustrate
potential
long-term
treatment
and
compliance
with
treatment.

unremitting
disease.

Combined
decision tree
with a
subsequent
Markov
model.

To compare
the costeffectivenes
s of the
treatment of
AS with
infliximab
in the UK

Time
Frame

Lifetime

Patient
Population

Intervention(s)
and
comparator(s)

after
12 weeks.

placebo)

The first trial
by Braun et
al. 2002
randomised
70 patients
with active
AS. The
mean age

Infliximab
(5 mg/kg every
6 weeks)
compared to
standard
treatment.

Cost

QALYs

ICER

Incremental cost
(£)

QALY gain

ICER

BRAUN trial
No progression while on treatment
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services
costs only
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study
over a
lifetime,
estimated
from 2
different
clinical
trials and
adjusted for
clinical
practice
guidelines.

Time
Frame

Patient
Population
was 39.0 and
40.1 years in
the placebo
and the
infliximab
groups,
respectively.
ASSERT
included 279
patents with
active AS.
The mean
age in this
trial was 41
and 40 years
in the
placebo and
the
infliximab
groups,
respectively.
Resource
utilisation
and cost data
were based

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

£–16,862

1.28

Dominance

£36,378

1.28

£28,332

50% progression while on treatment
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services
costs only
£–3,975

1.01

Dominance

£35,756

1.01

£35,332

Same progression in both groups
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services
costs only
£12,156

0.81

£15,045

£39,336

0.80

£49,417

ASSERT
No progression while on treatment
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services
costs only
£–15,927

1.27

Dominance

£33,920

1.27

£26,751
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

on a crosssectional
retrospective
survey that
included
1,413 patient
s with a mean
age of
57 years.

Cost

QALYs

ICER

50% progression while on treatment
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services
costs only
£–5,233

1.01

Dominance

£34,408

1.01

£34,067

Same progression in both groups
Top value=societal perspective, all costs
Bottom value=NHS and Personal Social Services
costs only

McLeod
200732

UK; NR

Exploratory
economic
modelling.
A simple
spread-sheet
model was
developed
and
combined
life-table–
adjusted
mortality

To assess
the
comparative
clinical
effectivenes
s and costeffectivenes
s of
adalimumab
, etanercept
and
infliximab

12 months
(short-term
model);
20 years
(long-term
model
extension).

Cohort of
males aged
40 years with
initial mean
BASDAI/
BASFI scores
of 6.5 and
5.6,
respectively.

£10,540

0.88

£11,937

£39,242

0.86

£46,167

Short-term model baseline costs (£):
Conventional
therapy

All costs: £213

Mean utility:
0.531
Total QALYs:
521.7

Adalimumab

All costs:
£5,860

Mean utility:
0.631

Drug
acquisition =
£5,453;

Total QALYs:
620.3
Incremental all

Incremental
cost per
QALY
gained:
£57,258
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

rates with
Markov-like
transitions
between
TNFα
inhibitor
treatments.

for the
treatment of
AS. It was
commission
ed by the
National
Coordinatin
g Centre of
Health
Technology
Assessment
on behalf of
NICE.

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Etanercept

Cost

QALYs

Drug
administration =
£0;
Therapy
monitoring =
£92;
TB testing =
£89;
TB
treatment=£8;
AEs = £173;
Diseaserelated=£173

costs: £5,647

All costs:
£5,680

Mean utility:
0.631

Drug
acquisition =
£5,454;
Drug
administration =
£0;
Therapy
monitoring =
£92;
TB
testing= £89;

Total QALYs:
620.3

ICER

Incremental
QALYs per
patient: +0.099

Incremental all
costs: £5,647

Incremental
cost per
QALY
gained:
£57,261

Incremental
QALYs per
patient: +0.099
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

All costs:
£12,059

Mean utility:
0.631

Drug
acquisition =
£9,856;
Drug
administration =
£1,796;
Therapy
monitoring =
£92;
TB testing =
£89;
TB treatment =
£8;
AEs = £173;
Diseaserelated = £173;
Incremental
costs = £11,845

Total QALYs =
620.3

Incremental
cost per
QALY
gained:
£120,109

TB treatment =
£8;
AEs = £173;
Diseaserelated = £173
Infliximab

Incremental
QALYs per
patient = 0.099
Incremental all
costs: £11,845
Incremental
QALYs per
patient: 0.099
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

LRiG model (2-20 years discounted at 3.5% for costs and outcomes):
year 0-2 costs (£)
Conventional
therapy

All costs: £425

Total QALYs:
1,015.6

Adalimumab +
etanercept

All costs:
£9,425

Total QALYs:
1,186.9

Drug
acquisition =
£8,750;
Drug
administration=
£0;
Therapy
monitoring =
£162;
TB testing =
£89;
TB treatment =
£13;
AEs = £58;
Diseaserelated = £354;
Accumulated
incremental
costs = £9,000

Accumulated
increment-al
costs: 9,000

Incremental
cost per
QALY
gained:
£52,534

Accumulated
increment-al
QALYs: 0.171
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

LRiG model (2-20 years discounted at 3.5% for costs and outcomes):
year 0-3 costs (£)
Conventional
therapy

All costs: £632

Total QALYs:
1,489.2

Adalimumab +
etanercept

All costs:
£12,411

Total QALYs:
1711.7

Drug
acquisition =
£11,479;
Drug
administration =
£0;
Therapy
monitoring =
£220;
TB testing =
£89;
TB treatment =
£16;
AEs = £69;
Diseaserelated = £539

Accumulated
increment-al
costs: 11,780

All costs:
£22,779

Total QALYs:
1,711.7

Infliximab

Drug

Incremental
cost per
QALY
gained:
£52,932

Accumulated
incremental
QALYs: 0.223

Accumulated
incremental
costs: 22,147
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

acquisition=£18,
544;
Drug
administration =
£3,301;
Therapy
monitoring =
£220;
TB testing =
£89;
TB treatment =
£16;
AEs = £69;
Diseaserelated = £539

ICER

Accumulated
incremental
QALYs:
0.223
Increment-al
cost per
QALY
gained:
£99,516

LRiG model (2-20 years discounted at 3.5% for costs and outcomes):
year 0-5 costs (£)
Conventional
therapy

All costs:
£1,033

Total QALYs:
2,378.6

Adalimumab +
etanercept

All costs:
£12,411

Total QALYs:
2,662.5

Drug
acquisition =
£15,791;
Drug

Accumulated
increment-al
costs: 11,780
Accumulated

Incremental
cost per
QALY
gained:
£56,976
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Infliximab

Cost

QALYs

administration =
£0;
Therapy
monitoring =
£311;
TB testing =
£89;
TB treatment =
£23;
AEs = £86;
Diseaserelated = £913

incremental
QALYs: 0.284

All costs:
£30,969

Total QALYs:
2662.5

Drug
acquisition =
£25,113;
Drug
administration =
£4,435;
Therapy
monitoring =
£311;
TB testing=£89;
TB
treatment=£23;

ICER

Accumulated
incremental
costs: 29,936
Accumulated
incremental
QALYs:
0.284
Increment-al
cost per
QALY
gained:
£105,423
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

AEs=£86;
Diseaserelated=£913
LRiG model (2-20 years discounted at 3.5% for costs and outcomes):
year 0-10 costs (£)
Conventional
therapy

All costs:
£1,962

Total QALYs:
4,292.3

Adalimumab +
etanercept

All costs:
£25,675
Drug
acquisition =
£23,146;
Drug
administration =
£0;
Therapy
monitoring =
£468;
TB testing =
£89;
TB treatment =
£33;
AEs = £115;
Diseaserelated = £1,823

Total QALYs:
4624.2
Accumulated
increment-al
costs: 23,713

Incremental
cost per
QALY
gained:
£71,454

Accumulated
increment-al
QALYs: 0.332

215

CONFIDENTIAL UNTIL PUBLISHED

Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

Infliximab

All costs:
£44,573

Total QALYs:
4624.2

Accumulated
incremental
costs: 42,610

Drug
acquisition =
£35,782;
Drug
administration =
£6,262;
Therapy
monitoring =
£468;
TB testing =
£89;
TB treatment =
£33;
AEs = £115;
Diseaserelated =
£1,823;
Accumulated
incremental
costs=£42,610

Accumulated
incremental
QALYs:
0.332
Incremental
cost per
QALY
gained:
128,399

LRiG model (2-20 years discounted at 3.5% for costs and outcomes):
year 0-20 costs (£)
Conventional

All costs:

Total QALYs:
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

therapy

£3,546

7,009.0

Adalimumab +
etanercept

All costs:
£36,705

Total QALYs:
7344.2

Drug
acquisition=£32,
339;
Drug
administration =
£0;
Therapy
monitoring =
£665;
TB testing =
£89;
TB treatment =
£46;
AEs = £153;
Diseaserelated=£3,413

Accumulated
incremental
costs: 33,159
Accumulated
incremental
QALYs: 0.335

All costs:
£62,213

Total QALYs:
7344.2

Infliximab

Drug
acquisition =
£49,284;
Drug

ICER

Incremental
cost per
QALY
gained:
£98,910

Accumulated
incremental
costs:
£58,667
Accumulated
incremental
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

administration =
£8,563;
Therapy
monitoring =
£665;
TB testing =
£89;
TB treatment =
£46;
AEs = £153;
Diseaserelated = £3,413
SMC
200533

Scotland;
Unclear

Individual
patientbased costutility
model.

HTA
submission

15 years

Patients with
active AS
who had
shown an
inadequate
response to 2
NSAIDs
were
included.

QALYs:
0.335
Incremental
cost per
QALY
gained:
£175,000

Etanercept
(25 mg twice a
week)

£9,296 per year

Infliximab
(5 mg/kg every
6-8 weeks)

£10,894NR
£14,525 per year
(£14,665£17,877 in first
year for patients
weighing 60 kg80 kg; for those
weighing
< 60 kg, annual
costs would be

ICER

NR

The result of
the base-case
model was an
incremental
cost per
QALY ratio
of £11,700 at
15 years.
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

NR

The cost per
QALY in the
baseline
analysis was
£23,000,
rising to
£26,000 if a
5-year time
horizon was
used or
£47,000 if a
48-week
horizon was
taken.

£8,170-£10,894
[£10,999£13,408 in first
year]).
SMC
200636

Scotland;
2006

Cost utility,
microsimulation
model.

HTA
submission

30 years

Data to
populate the
model was
taken from 2
clinical trials
which
included
adults with
severe, active
AS who had
an inadequate
response to 2
or more
NSAIDs.

Adalimumab
(40 mg every
2 weeks)

£9,295 per year

Infliximab
(5 mg/kg every 6
to 8 weeks)

£10,910NR
£14,547 per year

Etanercept
(25 mg twice
weekly or 50 mg

£9,295 per year

(£14,687£17,903 in first
year for patients
weighing 60 kg
to 80 kg patient;
for those
weighing
< 60 kg, annual
costs would be
£8,183-£10,910
[£11,015£13,428 in first
year])
NR
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

Conventional
therapy

NR

NR

Golimumab
(50 mg once
monthly as a s.c.
injection)

£9,156 per year

NR

Adalimumab
(40 mg every
2 weeks as a s.c.
injection)

£9,156 per year

NR

Etanercept
(25 mg twice
weekly or 50 mg
weekly as a s.c.
injection)

£9,295 per year

NR

Conventional
therapy

NR

NR

Certolizumab
pegol (200 mg
s.c. every 2
weeks or 400 mg
every 4 weeks)

£9,295 per year

NR

ICER

weekly)

SMC
201134

Scotland;
2011

CUA, a
decision tree
and Markov
model was
used to
assess
treatment
effect at
12 week
cycles

HTA
submission

20 years

Adults with
severe, active
AS who had
responded
inadequately
to 2
conventional
therapies.

CMA was
also
presented in
response to
a request
from SMC.
SMC
201435

Scotland;
2014

The
company
submitted a
CUA for AS
and used a
dual

HTA
submission

Lifetime

Data from the
RAPIDaxSpA study
were used
which
involved

If 5% of
patients were
assumed to
require the
100-mg dose
of GOL, the
cost per
QALY vs.
conventional
DMARDs
was £32,546,
which was
less costeffective than
ADA or
ETN.
NR
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

structure for
the model
with a
decision
tree,
followed by
a Markov
structure for
the longerterm impact
on the
disease.

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

patients with
active AS.

Golimumab
(50 mg or 100
mg s.c. once
monthly)

£9,156-£18,311
per year

NR

NR

Etanercept
(25 mg s.c. twice
weekly or 50 mg
s.c. once
weekly)

£9,295 per year

NR

NR

Adalimumab
£9,156 per year
(40 mg s.c. every
other week)

NR

NR

Infliximab
(Remicade®) (3
mg/kg given as
an intravenous
infusion
followed by
additional
3 mg/kg infusion

NR

NR

CMA was
provided in
response to
a request
from SMC
reviewers.
SMC
201537

(Scotland
, UK,
2014)

Costminimisatio
n analysis

HTA
submission

1 year

Data from the
PLANETRA
study were
used. As
infliximab
(Remsima®)
is a
biosimilar

First year
£10,071
Subsequent
years £7,553 to
£8,812 (6 to
7 doses)
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Author
(Year)

SMC
201538

Country;
Costyear

(Scotland
, UK,
2014)

Analysis or
Model
Type

Costminimisatio
n analysis

Purpose of
the Study

HTA
submission

Time
Frame

1 year

Patient
Population

Intervention(s)
and
comparator(s)

medicine, the
conclusion of
clinical
equivalence
based on this
study was
assumed to
extrapolate to
the other
indications
for the
reference
product.

doses at 2 and
6 weeks after the
first infusion,
then every
8 weeks
thereafter)

Data from the
PLANETRA
study were
used. As
infliximab
(Remsima®)
is a
biosimilar
medicine, the
conclusion of
clinical
equivalence
based on this

Infliximab
(Inflectra®) (3
mg/kg given as
an intravenous
infusion
followed by
additional 3
mg/kg infusion
doses at 2 and 6
weeks after the
first infusion,
then every 8
weeks thereafter)

Cost

QALYs

ICER

First year
£9,064

NR

NR

Subsequent
years £6,798 to
£7,931 (6 to 7
doses)
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Author
(Year)

Country;
Costyear

Analysis or
Model
Type

Purpose of
the Study

Time
Frame

Patient
Population

Intervention(s)
and
comparator(s)

Cost

QALYs

ICER

study was
assumed to
extrapolate to
the other
indications
for the
reference
product.

Infliximab
(Remicade®)
(3 mg/kg given
as an
intravenous
infusion
followed by
additional
3 mg/kg infusion
doses at 2 and
6 weeks after the
first infusion,
then every
8 weeks
thereafter)

First year
£10,071

NR

NR

Subsequent
years £7,553 to
£8,812 (6 to
7 doses)

ADA = Adalimumab 40 mg; AE = Adverse event; AS = Ankylosing spondylitis; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath Ankylosing
Spondylitis Functional Index; BSR = British Society for Rheumatology; CMA = cost minimisation analysis; CUA = cost-utility analysis; DMARD = Disease modifying antirheumatic drug; ERG = Evidence Review Group; GOL = Golimumab; HRQoL = Health-related Quality of Life; HTA = Health Technology Assessment; ICER = Incremental
cost-effectiveness Ratio; kg = kilogram; LRiG = Liverpool Reviews and Implementation Group; mg = milligram; NA = not applicable; NHS = National Health Service;
NICE = National Institute for Health and Care Excellence; NR = not reported; NSAID = Non-steroidal anti-inflammatory drug; QALY = Quality-adjusted Life Year; RCT =
randomised controlled trial; s.c. = subcutaneous; TB = tuberculosis; UK = United Kingdom
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Boonen
200673

Tran-Duy
201174

The
Netherlands
2002

A Markov
model over
5 years with
cycle times
of 3 months
was
computed.

To
estimate
the
increment
al cost
utility of
ETN and
INF
compared
with usual
care in
patients
with
active AS.

5 years

The
Netherlands;

Discreteevent

The
general

The
simulation

A Markov
model was
chosen
because it
takes into
account
changes over
time by
redistributing
the patient
cohort after
each cycle
over the
health states
distinguished.
The time
horizon of
5 years was
chosen
because
modelling
beyond that
time would
not be realistic
in the absence
of empirical
data.
In AS, the
long-term

Patients entering
the model had
active AS
defined as
BASDAI
≥ 4.The mean
ages of the
patients in the
cohort study
were 47 and
45 years for the
BASDAI score
of < 4 and ≥ 4,
respectively.

Patients in the
model could
be treated
either with
INF, 5 mg/kg
every 6
weeks, after
the usual
loading dose
at weeks 0, 2,
and 6; or with
ETN 25 mg
twice weekly;
or with usual
care,
comprising
NSAIDs or
physiotherapy
or both.

An initial
population of

Two strategies
were

INF
ETN
Usual care

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)

Appendix 3: Summary list of nonUK-based economic evaluations and HTA reports identified in the systematic literature review

Total costs
over 5 years
€62,047
€52,137
€21,261

Total QALYs
over 5 years
3.11
3.16
2.89

€ per QALY

Mean
annual cost

Mean QALYs
per patient

ICER (95%
CI)

€189,564
€118,022
Reference
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NR

Tran-Duy
201375

The
Netherlands;
NR

simulation

Discreteevent
modelling
framework.

purpose of
this study
was to
develop a
modelling
framework
which can
simulate
long-term
QALYs
and
societal
costs as
affected
by drug
treatment
strategies
for AS.

was run
until death
of the
patients.

To
develop a
simulation
model to

The
prevalent
AS cohort
was

relationships
among disease
measures,
treatments,
costs and
health utility
are complex.
Therefore,
discrete-event
simulation
was
considered the
most
appropriate
modelling tool
as it can
overcome
limitations of
a decision-tree
and a Markov
model.
Rationale for
time frame not
reported.

13,000 patients
was used for
both first and
second-order
uncertainty
analyses.
Simulated
baseline
characteristics
of the patients
(mean age, 32.8;
male, 69.9%;
mean BASDAI,
3.4; mean
BASFI, 4.1)
agreed well with
the empirical
data.

To date,
modelling
strategies in
health

Patients with
AS in the Dutch
population were
used. The

compared:
strategy 1:
5 NSAIDs
available in a
random order
for each
patient;
strategy 2: the
same as
strategy 1 plus
2 TNFα
inhibitor
agents
available also
in a random
order for each
patient.
Following the
ASAS
recommendati
ons, a next
treatment was
considered
when a drug
failed and
BASDAI was
≥ 4.
In Scenario 1,
5 NSAIDs
were
available.

per patient

Strategy 1 (5
available NSAIDs)

Strategy 2 (same
available NSAIDs
as in strategy 1 plus
2 TNFα inhibitor
agents)

Scenario 2 vs.
Scenario 1

Year 1:
€6,765;
Year 70:
€2,243
Year 1:
€7,738;
Year 70:
€2,337

The use of
anti-TNFαs
would result
in an

since AS
diagnosis until
death
19.48

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Author
(Year)

Country;
Cost-year
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-

19.97

€35,186
(€24,815 to
€55,130)

The use of
anti-TNFαs
would result
in an increase

Incremental
costs per
QALY
gained of
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predicted size of
prevalent AS in
the Dutch
society varied
from 69,350 to
70,540, with
31%-33% of the
patients
receiving antiTNFαs over the
period 20122032 (age: NR).

In Scenario 2,
5 NSAIDs and
2 anti-TNFαs
were
available.

increase in
annual total
drug costs
(€86.1€146.3
million), but
a decrease
in annual
total
productivity
cost (€18.2€40.3
million) and
in annual
total costs
of health
care
categories
other than
drugs (€2.1€5.8
million).

in annual total
QALYs (6771,786)

ICER

Outcome

Cost

Interventions/
Comparators

economic
evaluations
fail to provide
comprehensiv
e information
expected by
decision
makers, such
as actual
numbers of
patients in a
society
receiving a
new
technology
and health
burden and
expenditure at
different
points in
calendar time.
Simultaneousl
y, forecasting
burden of
illness and
costeffectiveness
of complex
treatment
strategies for
rheumatic

Study design

identified on
1 January
2012 and
the incident
AS cohorts
in the
subsequent
20 years; the
model
created an
actual
number of
AS patients.
Data on
patient
characteristi
cs,
treatments
and
cumulative
costs, and
QALYs
were
calculated at
discrete
time points
until death
or end of the
simulation
time.

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

forecast
impact of
treatment
strategies
for a
chronic
disease in
a real
society on
patient
and
population
health,
budgets,
and costeffectiven
ess at
specific
points in
calendar
time.

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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Scenario 2
against
Scenario 1
on 1 January
2017 and
2032 would
be €130,700
and
€86,700,
respectively.
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González
Álvarez
201376

Spain; 2012

Budgetimpact
analysis
(health care
perspective;
only direct
costs)

A BIM
was
developed
to estimate
the
economic
impact
that would
have
widening
the usual
administra
tion
intervals
of ADA
and ETN.
Scenario
A: ADA,
40 mg
every 2
weeks and
ETN, 50
mg
weekly.
Scenario
B: ADA,

2 years
(2011-2013)

diseases in a
real context of
a society has
not yet been
done.
NR

ETN (n=26):
average age:
60.1 (SD: 12.9);
AS (n=6)
ADA (n=45);
average age:
55.8 (SD: 12.7);
AS (n=19)

NA

ETN
ADA

Monthly
mean costa:
AS =
€24,262

NA

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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NA
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Ji 201477

Spain; NR

CEA using a
cohort
Markov
model;
uncertainty
was
addressed
via scenario,
univariate,
and
probabilistic
sensitivity
analyses.

40 mg
every 3
weeks,
and ETN,
50 mg
every 2
weeks.
To
evaluate,
from the
Spanish
NHS
perspectiv
e, the costeffectiven
ess of
ADA vs.
conventio
nal care in
the
licensed
population
when used
according
to existing

40 years

Model was
primarily
based on the
ABILITY-1
trial data and
supplemented
with literature

Used patients
from the
ABILITY-1
trial.

Patients were
categorised
into ASAS 40
responders
and nonresponders at
week 12. Over
time,
responders
were further
categorised
among those
who stayed on
therapy and
those who
discontinued,
based on
modelled

ADA (40 mg every
other week)

€146,463
The use of
ADA
resulted in
higher drug
(€16,865),
initiation
(€439), and
monitoring
costs (€972)
and lower
axSpArelated costs
(-€6,080
and
€128,187
vs.
€134,267).

10.34 QALYs

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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ADA
resulted in
an ICER of
€22,787 per
QALY
In scenario
analyses, the
ICER
ranged from
€17,878 per
QALY to
€53,924 per
QALY,
depending
on
assumptions
. In
probabilistic
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internation
al
treatment
guidelines.
ADA was
recently
been
approved
by the
European
Medicines
Agency
for the
treatment
of adults
with
severe
axSpA.

Kobelt 200878

Spain
2005

The model
combined a
decision tree
representing
the clinical
trial period
with a
Markov
model
representing

To
estimate
the costeffectiven
ess of
treating
AS with
INF in
Spain for
up to 40

discontinuatio
n curves.

40 years

This study
was an
adaptation of
earlier costeffectiveness
models based
on a doubleblind trial to
Span.

The main
analysis for
effectiveness
used a doubleblind trial that
included 70
patients with
confirmed AS
and active
disease

In the models,
only
responders,
defined as
patients
achieving an
improvement
in BASDAI of
> 50% or > 2
points, were

Conventional care

€134,267

9.80 QALYs

Incremental
cost (€)

Incremental
effect

Double-blind trial
50% of natural disease progression while on treatment
All costs included
–198 637
2.255
Health care costs
50,780
2.255
only

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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sensitivity
analyses, the
ICER was
≤ €31,450 in
95% of runs.

Incremental
cost per
QALY (€)

Dominant
22,520

No progression while on treatment

229

the openextension
periods and
beyond.

years.

(BASDAI ≥ 4).
The second
analysis for
effectiveness
used an open,
multicentre
clinical trial in
Spain that
included 42
patients with
refractory
spondyloarthropathies.
For cost and
utility, a crosssectional
burden-ofillness study in
601 patients in
Spain was used.
The mean age in
the sample was
48 years; 80%
were male and
91% were less
than 65 years
old. The mean
age of patients

allowed to
continue
treatment.
Nonresponders
continued on
standard
treatment.

All costs included
Health care costs
only

–248,092
44,836

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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2.959
2.959

Dominant
15,152

No effect of treatment on progression
All costs included
–137,142
1.824
Health care costs
57,859
1.824
only

Dominant
31,721

Incremental
cost (€)

Incremental
effect

Spanish trial
50% of natural disease progression while on treatment
All costs included
–634,731
2.705
Health care costs
23,982
2.705
only
No progression while on treatment
All costs included
–710,659
Health care costs
only

16,331

Increment-al
cost per
QALY (€)

Dominant
8,866

3.077

Dominant

3.077

5,307

2.429

Dominant

No effect of treatment on progression

All costs included

–541,979
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in the decision
tree was 40.

Scaccabarozzi
201479

Brazil; NR

CMA
(published
literature
shows no
difference in
safety and
efficacy
between the
antiTNFαs).

To
compare
the
treatment
cost of
TNFα
inhibitor
biologics
indicated
simultaneo
usly for
the
treatment
of RA,
AS, and
PsA from
the
Brazilian
public
health care
system
perspectiv
e.

NR

A CMA was
performed as
presented by
Morais et al.
at ISPOR 18th
Annual
Meeting
(reference not
given).

Patients with
RA, AS, or PsA

NR

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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Health care costs
only

33,177

2.429

13,659

ADA, ETN, INF,
and GOL

GOL had
the lowest
cost of
treatment
across the
biologics in
all
indications,
at R$17,703
per patient
per year.
GOL
treatment
cost
remained
unchanged
across
indications
or years of
treatment,
as loading
dose is not
required.
For AS and
PsA
treatments,
due to

NR

NR
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ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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higher
dosing of
INF, the
average cost
per patient
is
R$24,418,
similar to
the cost
with ADA
and ETN.
Using
deterministi
c sensitivity
analysis,
cost of
treatment
with INF for
AS and PsA
can reach up
to
R$30,522,
assuming a
patient
weight of
100 kg.
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Zavada 201480

Czech
Republic
NR

Type of
CUA of
dosing
approaches,
assuming
other direct
and indirect
costs were
equal in
both groups.

To
critically
assess the
technique
of
tailoring
reduced
doses of
antiTNFαs
that many
physicians
are
prescribin
g in the
light of
clinical
experience
and
funding
restriction
s.
Tailored

1 year

Time frame
chosen for
practical
reasons.

The authors
used propensity
score
methodology to
identify 2
cohorts of
patients
matched for
relevant
baseline
characteristics
that were treated
with either
standard or
reduced doses
of TNFα
inhibitors.
Standard TNFα
inhibitor dosing
group included
83 patients
(ETN=31,
ADA=19,

NA

Mean (SD)

Standard TNFα
inhibitor dosing

€12,000
(NR)
Mean net
monetary
benefit
(95% CI) of
standarddosing
group was –
€3,354 (–
€4,989 to
–€1,666)

Mean (SD)
QALY, area
under the
curve
0.78 (0.12)

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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Mean (95%
CI)b

Incremental
cost:
Mean (95%
CI)=
€4,214
(€3,701 to
€4,707)
Incremental
effectiveness:
Mean (95%
CI)
=0.020
(−0.016 to
0.057)
ICER
(95% CI
undefined)=
€211,426
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reduced
dosing is
compared
with
standard
TNFα
inhibitor
dosing.

Kobelt 200681

Canada;
2004

A Markov
model. The
model
combines
patient-level
data from
the 12 week
double-blind
period of a
clinical trial
and a
Markov
model with
annual
cycles,
using group
data from
the open
extension of
the trial.

Previous
economic
models
have been
conducted
in the UK
with INF,
due to
high costs
but
increased
efficiency.
This
model
assessed
the costeffectiven
ess of INF
in the
treatment

Reduced TNFα
inhibitor dosing

INF=33) (mean
age=39.5 years)
patients. The
reduced-dosing
group included
53 (ETN=25,
ADA=11,
INF=17) (mean
age=41.0 years)
patients.
30 years

A previously
published
disease model
based on
functional
capacity and
disease
activity was
adapted to the
Canadian
setting.

The effectiveness data were
from a clinical
trial with open
extension in 70
patients with
confirmed AS
and active
disease who
were
randomised to 5
mg/kg INF
every 6 weeks,
with a loading
dose at 2 weeks,
or to placebo.
After the
double-blind
phase, all
patients were

Disease
progression in
the model was
expressed
with changes
in BASFI.
During the
double-blind
period,
BASDAI and
BASFI scores
for each
period
between the
measurements
in the trial
(baseline, 6,
and 12 weeks)
were assigned
to patients

€7,784
(2,254)

0.76 (0.14)

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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Reference

Cost per QALY gained over 30 years, using the treatment regimen of
the double-blind trial (5 mg/kg of INF every 6 weeks vs. placebo)
INF
Incremental
QALY gain
ICER
cost (Can$)
(Can$/
QALY)
No progression while on treatment
All costs included
110,822
2.96
37,491
All direct costs
Health care costs
only

119,416
135,283

2.96
2.96

40,399
45,767

2.58

45,121

123,599
138,441

2.58
2.58

47,973
53,733

Same progression in both groups
All costs included
122,993

2.27

54,137

All direct costs

2.27

56,729

50% progression while on treatment
All costs included
116,250
All direct costs
Health care costs
only

128,882
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of AS in
Canada
over the
long term,
with both
internation
al and
Canadian
treatment
regimens.

offered
treatment with
INF. For
resource
utilisation and
cost data, 545
completed
questionnaires
were included
and involved
community and
academic
rheumatologists
in the city of
Edmonton.

continuing
treatment. At
the end of the
double-blind
period,
patients who
did not
respond
adequately to
treatment
discontinued
treatment. For
the extension
period,
patients were
entered in the
Markov model
in 1 of 3
states: “on
treatment”,
“off
treatment”,
and “dead”.
Patients
withdrawing
from
treatment
during the
extension
reverted to the

Health care costs
only

142,641

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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2.27

62,785

Treatment of all patients beyond 12 weeks
All costs included
164,786
1.95
All direct costs
169,819
1.95
Health care costs
187,374
1.95
only

84,642
87,228
96,245

Cost per QALY gained over 30 years, using the treatment regimen of
the Canadian trial (75% at 3 mg/kg every 8 weeks, 15% at 3 mg/kg
every 6 weeks, and 10% at 5 mg/kg every 8 weeks)
No progression while on treatment
All costs included

30,341

2.96

10,264

All direct costs
Health care costs
only

38,935
54,802

2.96
2.96

13,172
18,540

2.58

13,883

2.58
2.58

16,735
22,496

Same progression in both groups
All costs included
42,512

2.27

18,712

All direct costs

2.27

21,304

50% progression while on treatment
All costs included
35,769
All direct costs
Health care costs
only

43,118
57,960

48,401
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Fautrel
2010a82

France,
2006

Costeffectivenes
s analysis

To
determine
the ICERs
of 2
therapeuti
c regimens
of INF for
AS.

1-year

NR

230 patients
with active AS
who were
participating in
a RCT
comparing two
INF (5 mg/kg)
infusion
modalities,
every 6 weeks
and on demand.

mean scores
of the notreatment
group over a
period of 12
weeks.
NA

Health care costs
only

INF every 6 weeks
INF on demand

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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62,160

2.27

27,360

Mean (95%
CI) Year 1
Total Costs

Mean
Effectiveness
(95% CI)

€22,388
(€21,242€23,863)

Utility
gain=0.30
(0.25-0.35)
QALYs
ASAS20
response at
year 1=75.9%
(67.3%82.7%)
ASAS partial
remission at
year 1=27.6%
(20.3%36.3%)

€17,596
(€16,114-

Utility
gain=0.20

Base-case
scenario,
ICER of
every 6
weeks to on
demand
(95% CI)
€50,760/
QALY
(€17,963€216,452)
€15,841/
ASAS20
response
(€6,925€37,910)
€23,296/
ASAS
partial
response
(€9,580€61,000)
-
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€19,032)

Neilson
2010a83

Germany;
2007

A similar
methodolog
y to that
employed in
the UK
economic
model of
ETN in
severe AS
was used to
simulate the
health care
costs and
benefits of
1,000
hypothetical
patients.

To
estimate
the costeffectiven
ess of
ETN plus
usual care
(including
NSAIDs)
compared
with usual
care alone
(including
NSAIDs)
in patients
with
severe AS
in
Germany.

25-year

Adaptation of
existing
model,
previously
applied to the
UK setting
(Ara et
al.2007)

AS patients
enrolled in a
European RCT
with an average
age of 39.5,
41.7 and 39.7 in
placebo (n=51),
ETN 1x 50 mg
(n=155) and
ETN 2 × 25 mg
(n=150)
respectively.

The current
model follows
the BSR
guidelines.
The model
assumed that
all patients
have tried and
failed to
respond to at
least 2
consecutive
NSAIDs and
had a
BASDAI
measurement
≥ 40 before
entering the
model. To

ETN

Comparator

Total
discounted
costs (25
years)
SHI
perspective:
€148,142,20
9
Societal
perspective:
€291,300,06
5
SHI
perspective:
€67,314,541
Societal
perspective:
€258,642,47
5

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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(0.16-0.25)
QALYs
ASAS20
response at
year 1=45.6%
(36.8%54.8%)
ASAS partial
remission at
year 1=7.0%
(3.6%-13.2%)
Total
discounted
QALYs (25
years)
6882

5408

-

-

Incremental
cost per
QALY
SHI
perspective:
€54,815/
QALY
Societal
perspective:
€22,147/
QALY
NA
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Codreanu
2014[84
(abstract only)

Romania;
2013

Cost-utility
models,
using a
Markov
structure,
were
developed
for each
condition.

To
evaluate
the costeffectiven
ess of
CZP vs.
other s.c.
antiTNFαs
currently
licensed
and
reimburse
d in
Romania
(ETN and
ADA) in
the

Lifetime

Followed the
EULAR,
ASAS, and
NICE
guidelines.

Adult patients
with active RA,
axSpA (AS and
nr-axSpA) and
PsA. No other
details were
reported.

continue on
treatment with
ETN, patients
must respond
to treatment.
On
withdrawal of
treatment, it
was assumed
that patients
continued to
receive
NSAIDs.
NR

CZP, ETN, and
ADA

CZP
dominated
ADA and
ETN; total
costs were
lower by
RON48,499
.73 and
RON8,350.
28 than for
ADA and
ETN,
respectively

CZP
dominated
ADA and
ETN; QALYs
gains were
0.098 and
0.021 vs.
ADA and
ETN,
respectively

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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NR
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Ivakhnenko
201385

Russia; NR

CMA
(indirect
comparison
demonstrate
d that
compared
drugs have
similar
efficacy and
safety)

treatment
of adult
patients
with
active RA,
axSpA
(AS and
nr-axSpA)
and PsA.
To
compare
the cost
for 1-year
treatment
with GOL,
ADA, and
INF in
doses
according
to the
approved
recommen
dations.

2 years

NR

Number of
patients to be
treated with
TNFα inhibitors
was calculated
based on state
statistical data
and data on the
percentages of
patients who did
not respond to
therapy with
synthetic
DMARDs and
first-line
biologic
DMARDs from
clinical trials.

Assumed that
INF is used in
the first-line
therapy during
1 year and
ADA or GOL
in the secondline therapy
during the
second year.

INF

GOL
ADA

1-year
treatment
costs
= €24,319
for AS
€16,544 per
year
€24,243 per
year

ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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NR

NR

NR

NR

NR

NR
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ICER

Outcome

Cost

Interventions/
Comparators

Study design

Patient
Population
(Average
Age)

Rationale for
Design/ Time
Frame

Analysis
Time Frame

Study
purpose

Analysis/
Model Type

Country;
Cost-year

Author
(Year)
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ADA = Adalimumab 40 mg; AS = Ankylosing spondylitis; ASAS = Assessment of Spondyloarthritis; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; BASFI = Bath
Ankylosing Spondylitis Functional Index; BIM = budget impact model; CEA = cost effectiveness analysis; CI = confidence interval; CMA = cost minimisation analysis; CUA = costutility analysis; CZP = Certolizumab pegol; ETN = Etanercept; EULAR = European League Against Rheumatism; GOL = Golimumab; HTA = Health Technology Assessment; ICER =
Incremental cost-effectiveness Ratio; INF = Infliximab; ISPOR = International Society For Pharmacoeconomics and Outcomes Research; kg = kilogram; mg = milligram; NA = not
applicable; NHS = National Health Service; NICE = National Institute for Health and Care Excellence; NR = not reported; NSAID = Non-steroidal anti-inflammatory drug; PsA =
Psoriatic arthritis; QALY = Quality-adjusted Life Year; RA = rheumatoid arthritis; SD = standard deviation; SHI = Statutory health insurance; TNF = Tumour Necrosis Factor; UK =
United Kingdom
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National Institute for Health and Care Excellence
Centre for Health Technology Evaluation
Pro-forma Response
ERG report
Secukinumab for treating ankylosing spondylitis after inadequate response to non-steroidal anti-inflammatory drugs or
TNF-alpha inhibitors

You are asked to check the ERG report from Kleijnen Systematic Reviews (KSR) to ensure there are no factual inaccuracies
contained within it.
If you do identify any factual inaccuracies you must inform NICE by 5pm, 27th April 2016 using the below proforma comments
table. All factual errors will be highlighted in a report and presented to the Appraisal Committee and will subsequently be published
on the NICE website with the Evaluation report.
The proforma document should act as a method of detailing any inaccuracies found and how and why they should be corrected.

Issue 1 Inaccurate descriptions of MEASURE 1 and MEASURE 2 study numbers
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 13: “MEASURE1….which
recruited 371 adults…’’ and
“MEASURE2….which recruited 222
adults…”

Please amend to:

Correction to study description.

Changes were made
accordingly (page 13).

“MEASURE1….which randomised 371
adults’’’ and “MEASURE 2….which
randomised 222 adults’’’

Issue 2 Inaccurate references to data requested at clarification and not provided
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 17: “In spite of an ERG request,
the company did not provide
comparable 12 week effectiveness
data for all outcomes specified in the
scope.”

Please amend as follows:

Changes were made
accordingly (pages 17, 22 and
64)

Page 22: “In its clarification letter, the
ERG requested that the company
provide data separately for all
outcomes specified in the scope (after
12 and 16 weeks), for both of the
MEASURE trials.”

Page 22: Delete sentence

The only 12 week data requests
included in the clarification
questions referred to sub-groups
(defined by mild, moderate and
severe at A1, and by response to
other treatments at A8 and A9).
Both of these were challenging to
provide; for A1 due to reasons
described in our response, and for
A8 and A9 due to extensive posthoc data analysis requirements.
Had a request been made for 12
week data in the full cohorts it would
have been simple to provide, but no
such request was received. In
addition please note 12 week
MEASURE 1 data is publicly
available in the supplementary
appendix of the MEASURE 1 & 2
1
publication (Baeten D. et al. 2015)

Page 64: “The company did not
provide 12 week data in a format
comparable to the 16 week data in the
CS…for all outcomes specified in the
scope, as requested.”

Page 17: “the company did not provide
comparable 12 week effectiveness data for
all outcomes specified in the scope”
Page 64: “The company did not provide 12
week data in a format comparable to the 16
week data in the CS…for all outcomes
specified in the scope”

2

Issue 3 Inaccurate description of MEASURE 1 dosing
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 19: “In MEASURE 1,
secukinumab was administered
intravenously”

Page 19: “In MEASURE 1, loading doses of
secukinumab were administered intravenously”

As currently written, the text is
misleading as it suggests that
secukinumab was administered
intravenously throughout the
MEASURE 1 study. This is not
accurate since only three loading
doses were administered
intravenously; maintenance doses
were administered subcutaneously
as per the licensed posology.

Changes were made
accordingly (pages 19, 64, 104
and 113)

Page 64: “The ERG note that MEASURE 1
loading doses are based on intravenous
administration of secukinumab…”

Page 64: “The ERG note that
MEASURE 1 is based on
intravenous administration of
secukinumab…”
Page 104: “in MEASURE 1
secukinumab was administered as
an intravenous therapy different
from its SmPC”

Page 104: “in MEASURE 1 loading doses of
secukinumab were administered as an
intravenous therapy different from its SmPC”
Page 113: “In the MEASURE 1 study loading
doses of secukinumab were administered
intravenously”

Page 113: “In the MEASURE 1
study secukinumab was
administered intravenously”

Issue 4 Misleading description of systematic review methods
Description of problem

Description of
proposed
amendment

Justification for amendment

ERG comment

Page 17: “Firstly only one
reviewer was used in the
process”

Whilst we acknowledge
that the description
supplied in the Novartis
submission lacked
clarity, we would like to
re-assure the ERG that
their interpretation is

The Novartis submission stated: “Data for included
articles were extracted from full-text versions of
studies, when these were available, by one
reviewer. Abstracts or posters were only used for
extraction when these were the terminal source
document”. The full SLR protocol stated “Data will
be extracted from full-text versions of studies,
where available, by one reviewer. After data

Not a factual error

Page 22: “Only one reviewer,
rather than a minimum of two,
was used in data extraction
and quality assessment
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processes”

factually inaccurate.

Page 38: “Only one reviewer
was used in the process”

extraction, RCTs will be evaluated for potential
inclusion in the meta-analysis; data will be qualitychecked by the statistician responsible for the
meta-analysis.”
Therefore, data extraction for all included records
was quality checked by a team member not
involved in the data extraction. We apologise that
this was not clear in the Novartis submission.

Issue 5 Inaccurate statement regarding comparability of clinical trial populations
Description of problem

Description of
proposed
amendment

Justification for amendment

ERG comment

Page 22: “Uncertainty surrounds
the severity of patients between
trials and within trials, which
brings into question their
comparability.”

Please remove these
sentences.

Table 201 of the Novartis submission indicates
that the baseline disease activity of the
populations included in all studies within the
network meta-analyses was BASDAI ≥ 4 / 40
(when measured on scales from 0-10 and 0-100
respectively). This is aligned to the inclusion
criteria for MEASURE 1 and MEASURE 2.
Therefore the comparability of the included
populations in terms of disease activity, is not
uncertain.

Page 19, changed sentence to “The
population of the cost effectiveness
analysis seems to be broadly in line with
the scope. Some of the biologic
comparators of secukinumab were licensed
only for severely active AS, which may
potentially create a bias if their
effectiveness is based on populations
which include non severely active AS
patients.”

Page 19: “Some of the biologic
comparators of secukinumab
were licensed only for severely
active AS, which may potentially
create a bias if the effectiveness
evidences of the biologics
licensed for severely active AS
reflect their licensed population.”

Not a factual error on page 22

4

Issue 6 Misleading reference to specification of relevant comparator for the biologic experienced population
Description of problem

Description of
proposed
amendment

Justification for amendment

ERG comment

Page 22: “Lack of clarity on
severity also means that there
is a concern that switching
between TNF inhibitors may
have been inappropriately
excluded from part of
“established clinical
management without
secukinumab”.

Please remove these
sentences.

Switching between TNF inhibitors was not
excluded from “established clinical management
without secukinumab”. Table 1 of the Novartis
submission indicates that TNF-α inhibitors were
considered relevant comparators for the biologic
experienced population. The lack of robust
randomised clinical data to support use of the
TNFα inhibitors in this population, as
acknowledged by the York Assessment Group,
and supported by the systematic literature
reviews presented in Section 4.1 of the Novartis
submission, were the reason why comparisons
versus TNFα inhibitors were presented as
exploratory rather than base cases analyses.

Removed sentences on pages 22 and 31
as suggested.

Page 31: “One concern is that
switching between TNF
inhibitors has not been
considered as part of
“established clinical
management without
secukinumab” …difficult to
assess the impact of omitting
switching”.

Issue 7 Clarification on description of abstracts and posters as data sources
Description of
problem

Description of
proposed
amendment

Justification for amendment

ERG comment

Page 17: “secondly
abstracts or posters
were only used when

“abstracts or posters
were only used when
no full text paper was

The Novartis submission stated: “Data for included
articles were extracted from full-text versions of studies,
when these were available, by one reviewer. Abstracts or

Not a factual error

5

these were the
terminal source”
Page 22: “abstracts
or posters were only
used when no full
text paper was
available. Therefore,
there is a chance that
relevant data might
have been missed or
extracted incorrectly.”

available.” (please
delete subsequent
sentence).

posters were only used for extraction when these were
the terminal source document”. The process followed was
to start by extracting from the primary publication
(generally a full-text publication). After extracting the
primary publication, secondary publications were checked
to see if they reported any additional endpoints/baseline
data. The secondary publications could be either
abstracts or full-texts. Sometimes abstracts present
additional safety data or PRO data which was not
available in the primary publication, or sometimes they
present follow-up data at later time points. However, for
outcomes reported in both an abstract and a full-text,
data from the full-text was used as it was assumed to be
the final, peer-reviewed data.

Issue 8 Misleading reference to TA383 Equality impact assessment
Description of problem

Description of
proposed
amendment

Justification for amendment

ERG comment

Page 22 and page 31: “The
ERG notes that, according to
the equality impact
assessment for TA 383,
“people with severe disease
are currently not allowed to
switch to second TNF-alpha
inhibitor if their disease does
not respond to their first TNFalpha inhibitor”. However, the
ERG is not aware that this
guidance applies to patients
with non-severe forms of the

Please remove these
sentences.

The Equality Impact Assessment for TA383
mentions that “People with severe disease are
currently not allowed to switch to second TNF-alpha
inhibitor if their disease does not respond to their
first TNF-alpha inhibitor” is an issue that was raised
during the appraisal scoping process. The ERG
presents this as if it is guidance, which is factually
incorrect. The final guidance states “Treatment with
another tumour necrosis factor (TNF)–alpha
inhibitor is recommended for people who cannot
tolerate, or whose disease has not responded to,
treatment with the first TNF-alpha inhibitor, or
whose disease has stopped responding after an
initial response.” The final guidance makes no

Pages 22 and 31, changed text to: “The ERG
notes that the Equality Impact Assessment
for TA383 mentions, as part of the appraisal
scoping process, that “people with severe
disease are currently not allowed to switch to
second TNF-alpha inhibitor if their disease
does not respond to their first TNF-alpha
inhibitor”. However, the ERG is not aware
that this applies to patients with non-severe
forms of the condition.”
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condition.”

reference to disease activity.

Issue 9 Inaccurate description of the cause of implausible comparator efficacy estimates
Description of problem

Description of
proposed amendment

Justification for amendment

ERG comment

Page 22: “This approach may
overlook the correlations
between the treatment
effectiveness parameters and
generates implausible
outcomes such as having a
BASDAI decline from the
baseline higher than the
baseline itself.”

“This approach may
overlook the correlations
between the treatment
effectiveness parameters
and may contribute to
implausible outcomes
such as having a BASDAI
decline from the baseline
higher than the baseline
itself.”

The main factor leading to implausible changes
from baseline for infliximab, is the need to make
assumptions about the ratio of responder to nonresponder changes from baseline, as outlined in
response to clarification question B6. The lack of
correlation between efficacy inputs may
contribute to this result, but is not the sole causal
factor.

Changes were made
accordingly (page 22)

Issue 10 Inaccurate presentation of manufacturer’s response to clarification questions
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 33: “In response to a clarification
request, the company stated that the
databases were searched from inception to
the search dates above. No specific database
spans were provided after clarification.”

Amend to read “In response to a
clarification request, the
company stated that the
databases were searched from
inception to the search dates
above; database inception dates
for PubMed, EMBASE and
BIOSIS were provided.”

Database inception dates were
provided for PubMed, EMBASE and
BIOSIS in response to question A4 of
the clarification questions (these
dates are noted at the bottom of the
response). The databases within the
Cochrane Library do not have
inception date as such, and therefore
this information was not provided.

Changes were made
accordingly (pages 33 and 34).

Page 34: “The database hosts for each
database and the date search conducted
were listed, however a specific date span for
each database was not provided. As with the
clinical effectiveness SLR, no specific
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database spans were provided after
clarification.”

Issue 11 Incorrect PAS price
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 32: The PAS price is quoted
incorrectly

The PAS price should be corrected

Correction

Not a factual error (see
page 28 of the CS)

Issue 12 ERG preferred base case NMA presented as a matter of fact rather than judgement
Description of
problem

Description of
proposed
amendment

Justification for amendment

ERG comment

Page 80: “The
argument that
data were taken
from the primary
endpoint of each
study is not a
sound justification
for pooling data
across time
points”

Page 80: “Although
this is an approach
that has been
employed in
previous NICE
appraisals, the ERG
prefers the NMA
scenarios
employing 12 week
secukinumab
analyses, in order
to keep the
measurement time
point consistent
across
comparators.”

A range of time points has been used frequently in previous NICE appraisals of
rheumatic diseases such as ankylosing spondylitis and psoriatic arthritis,
including;

Not a factual error.

Page 113: “It is
essential that all
studies have the
same time point
(12 weeks) for the
response
assessment”

Page 113: “The

 10-16 weeks in the MTA of TNFα inhibitors for ankylosing spondylitis and
non-radiographic axial spondyloarthritis (TA383; see page 25, Table 7 and
Table 9 of the Assessment Group report)
 12-16 weeks in the STA of ustekinumab for psoriatic arthritis (TA340; see
page 62 of the ERG report available here:
http://www.nets.nihr.ac.uk/__data/assets/pdf_file/0003/98094/ERGReport12-58-01.pdf )
 12-14 weeks in the MTA of adalimumab, etanercept and infliximab for
psoriatic arthritis (TA199; see Assessment team assumptions in Table 5.20,
page 74 of the Assessment Group report)
Furthermore, the MEASURE 1 and MEASURE 2 studies were powered to detect
differences between secukinumab and placebo at week 16, not at week 12.
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ERG considers it
important that all
studies have the
same time point (12
weeks) for the
response
assessment”

Issue 13 Inaccurate summary of the impact of using 12 week rather than 16 week data for secukinumab in MTC
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Pages 17 & 86: “The sensitivity
analysis reported in the CS
which limited analysis to only
data reported at 12 weeks
showed reduced effectiveness
for secukinumab across all
outcomes.”

The sensitivity analysis reported
in the CS which limited analysis
to only data reported at 12
weeks showed reduced
effectiveness for secukinumab
for most outcomes.

Table 4.23 indicates that in the biologic naïve
population ASAS20 and ASAS40 outcomes
improve in the sensitivity analysis versus the
base case. Table 4.24 indicates that in the
whole population BASDAI change from
baseline improves in the sensitivity analysis
versus the base case. Therefore the
statement as currently written is factually
inaccurate.

Changes were made
accordingly (pages 17 and 86).
Furthermore, two typos (double instead
of single minus signs) were corrected in
table 4.24 (page 84).

Issue 14 Incorrect representation of Novartis submission
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 60: “Results at 16 weeks were not
provided for MEASURE 2 but were
available for MEASURE 1.”

Removal of sentence and addition of
table detailing deaths, other serious or
clinically significant adverse events or
related discontinuations – up to week
16 (Safety set) – MEASURE 2.

This data were included in Table 60
of the Novartis submission.

Changes were made
accordingly: Text on pages 59
and 61, new Table 4.18,
numbering of subsequent
tables as well as table of tables

Page 64: “The ERG was not able to
assess significant adverse event profile for
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MEASURE 2 and week 16 because results
were not available.”

updated.

Issue 15 Misleading representation of the Novartis submission
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 64: “The ERG also notes that
evidence from MEASURE 1 and
MEASURE 2 is favourable towards
secukinumab in relation to placebo for
pain and health related quality of life
(although this is not clearly stated by the
company).”

Removal of the clause “although
this is not clearly stated by the
company” in relation to the results
of health related quality of life.

The company submission clearly
states the following: “The AS quality of
life measure, ASQoL, demonstrated
that the secukinumab 150 mg arm
experienced significant improvements
in quality of life compared to placebo
controls in both trials” (followed by
presentation of the relevant data), on
page 24 of the Novartis submission.
With similar text included on page 42
and page 92 of the Novartis
submission.

The statement on page 64 now
reads: “The ERG also notes that
evidence from MEASURE 1 and
MEASURE 2 ***** ************
******** ************* **********
**************************
*****************”.

Issue 16 Misleading references to “mapping” algorithms
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Throughout the report there are
several references to “utility
mapping” / “mapping algorithm”
(e.g. page 18, 19, 94, 95, 136,
183). We consider the term
mapping to be misleading in
this context and would suggest
the descriptions refer instead to

Change text to refer to utility
regression analysis / models.

The term “mapping” is understood to
“development and use of an algorithm (or
algorithms) to predict health-state utility
values using data on other indicators or
2
measures of health”. For example, mapping
can be used to estimate generic health
outcomes from condition-specific measures.
As stated in Section 5.4.2 of the Novartis

Not a factual error.
Utility mapping terms were used in the
CS (page 28) and the definition from
DSU describe the approach taken by
the company.
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submission, “Given that the MEASURE 1 and
2 trials collected the EQ-5D health utility
instrument, no mapping of other healthrelated quality of life measures was
considered necessary in order to derive utility
values from this trial to inform the model.”

regression analysis.
On page 95 the phrase “Even
though HRQoL was measured
in the trial, in the model a
mapping algorithm is used.”
Suggests a non-standard
approach has been used.

Standard linear regression analysis, using the
same covariates as other published utility
models in ankylosing spondylitis, was carried
out on the MEASURE 1 and MEASURE 2
trial data, to estimate utilities as a function of
BASDAI, BASFI, age and gender.

Issue 17 Error in description of economic model
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 92: “In the Markov model
four health states are
distinguished”

Change to “In the Markov model three
health states are distinguished”

Correct reporting of the model
structure.

Changes were made
accordingly (page 92)

Issue 18 Unclear text
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 98: “In this exploratory
analysis, for secukinumab or
other biologics, when a patient did
not respond to the first line
treatment at week 12 or when
s/he withdrew from the first line
treatment given in the
maintenance therapy state of the

“In this exploratory analysis, for
secukinumab or other biologics, when a
patient did not respond to the first line
treatment at week 12 or when s/he
withdrew from the first line treatment given
in the maintenance therapy state of the
Markov model, that patient would enter
another decision tree model with the same

As it currently stands the text
suggests that only 75% of patients
enter the decision-tree for second line
therapy. In fact all patients enter the
decision tree, within which there is a
75% probability of receiving a second
line biologic and a 25% probability of
receiving conventional care.

Not a factual error
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Markov model, that patient would
enter another decision tree model
with the same structure as
depicted in Figure 5.1 with a
probability of 75% (whilst moving
to the conventional care state with
25% probability).”

structure as depicted in Figure 5.1 with a
probability of 75% of receiving a second
line biologic (whilst moving to the
conventional care state with 25%
probability).

Page 114: “In the Excel model
provided, only the results for
modelling approach A3 …, A4 …
and A5…were incorporated”

“In the Excel model provided, the results for
modelling approach A3 …, A4 … and
A5…were incorporated”

As discussed in later paragraphs, we
also provided an attempt at B4 and
C4. Therefore the word “only” is
misleading.

Changes were made
accordingly (page 114)

Page 128: “In Table 5.22, it can
be seen that the change from
baseline given BASDAI 50
response estimates
************************* for BASDAI
and from ************** for BASFI”

“In Table 5.22, for secukinumab it can be
seen that the change from baseline given
BASDAI 50 response estimates range from
************** for BASDAI and from
************** for BASFI”

The current text is not clear that these
are the secukinumab estimates.

Changes were made
accordingly (page 128)

Page 170: “It was discussed that
this underestimation was due to
the model assumption which
forced non-responders to
discontinue biologic treatment,
whereas within clinical trials nonresponders received another
biologic treatment.”

“It was discussed that this underestimation
was due to the model assumption which
forced non-responders to discontinue
biologic treatment, whereas within clinical
trials non-responders continued biologic
treatment.”

The text as it currently stands
suggests that non-responders are
switching onto alternative biologic
treatments within clinical trials, which
is not the case. Clinical trials do not
employ stopping rules; both
responders and non-responders are
permitted to continue biologic
treatment, in line with product
licenses.

Changes were made
accordingly (page 170)
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Issue 19 Misunderstanding of the Appraisal Committee’s concerns in TA383
Description of
problem

Description of
proposed
amendment

Justification for amendment

ERG comment

Page 99: “…the
baseline BASDAI and
BASFI scores of
responders and nonresponders were
different. In the final
appraisal document
for TA383, the
committee expressed
concerns over this
assumption,
mentioning that this
difference may imply
that patients with
more severe disease
(higher baseline
values) may not
benefit as much from
the biologics as
patients with less
severe disease.

Delete or re-phrase
as follows:

Paragraph 4.61 of TA383 states: “The Committee heard that in the
Assessment Group’s model, ‘responders’ had lower baseline BASDAI
and BASFI scores compared with ‘non-responders’ (a difference that
was reduced in scenario 2). The Committee noted that this assumption
implied that people with more severe disease did not benefit as much
from TNF-alpha inhibitors as people with less severe disease, because
someone with more severe disease (higher baseline scores) must have
larger absolute improvements than someone with less severe disease
to achieve a BASDAI 50 response.”

Not a factual error

Page 183: “This
might imply that
patients at a better
condition (with lower
BASDAI/BASFI
scores) would benefit
more from the
treatment than the

Page 99: “…the
baseline BASDAI
and BASFI scores
of responders and
non-responders
were different. In
the final appraisal
document for
TA383, the
committee
expressed
concerns over this
assumption,
mentioning that the
differences
predicted by the
York Assessment
Group’s extended
synthesis model
may imply that
patients with more
severe disease
(higher baseline
values) may not
benefit as much
from the biologics
as patients with

TA383 is about the assumptions
and implications from the York
Assessment Group’s model which
were followed by the company

The TA383 Assessment Group report illustrates that a difference in
baseline BASDAI and BASFI scores between responders and nonresponders is to be expected; “While it is natural to consider that
conditional change in BASDAI scores differ between respondents and
non-respondents, differences in the baseline of respondents and nonrespondents may be less intuitive. These are, however, natural.”
However, a disparity between responder / non-responder baselines
observed in patient level analysis of clinical trials versus those predicted
by the extended synthesis approach, was acknowledged by the
Assessment Group: “there appeared a disparity in the magnitude of the
difference in the conditional baseline scores estimated from the
extended synthesis model compared to the differences reported by
those manufacturers who provided additional data on request.
Specifically, the difference between responders and non-responders
appeared higher in our extended synthesis compared to the direct data
reported by manufacturers.”
Comparison of Tables 77 and 78 in the Assessment Group report for
TA383 reveals that the extended synthesis approach resulted in a
substantially greater difference between responder and non-responder
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patients at a worse
condition (with higher
BASDAI/BASFI
scores). This
implication was
criticised by the
appraisal committee
of the NICE TA383”

less severe
disease.
Page 183: “This
might imply that
patients at a better
condition (with
lower
BASDAI/BASFI
scores) would
benefit more from
the treatment than
the patients at a
worse condition
(with higher
BASDAI/BASFI
scores). This
implication of the
York Assessment
Group’s extended
synthesis model
was criticised by
the appraisal
committee of the
NICE TA383”

baselines than was observed in either the available adalimumab or
golimumab trial data. For ease, a summary of the comparisons is
provided in Tables 1 & 2 below.
Table 1: Comparison of conditional baseline BASDAI scores
predicted by the TA383 Assessment Group extended synthesis
model versus those observed in trials
Baseline BASDAI
scores
BASDAI50
responders:
control group
BASDAI50 nonresponders:
control group
BASDAI50
responders:
treatment group
BASDAI50 nonresponders:
treatment group

AG
synthesis
model

Adalimumab
IPD

Golimumab
IPD

3.83

6.31

6.52

6.31

6.37

6.63

4.76

6.14

6.25

7.03

6.35

6.69

Table 2: Comparison of conditional baseline BASFI scores
predicted by the TA383 Assessment Group extended synthesis
model versus those observed in trials
Baseline BASFI
scores
BASDAI50
responders:
control group
BASDAI50 nonresponders:
control group

AG
synthesis
model

Adalimumab
IPD

Golimumab
IPD

3.42

4.50

3.56

5.43

5.91

5.39
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BASDAI50
responders:
treatment group
BASDAI50 nonresponders:
treatment group

4.17

4.53

4.45

6.02

5.78

5.48

In scenario 2, “the difference in the conditional baselines was based on
a pooled estimate of the differences across the trials provided by
manufacturers rather than those estimated by the extended synthesis
model”. Since scenario 2 is mentioned as reducing the difference that
led to the Committee’s concern, we believe their concern lay with use of
the Assessment Group’s extended synthesis model to inform baseline
BASDAI/BASFI scores of responders / non-responders, rather than with
use of individual patient level data from relevant trials.

Issue 20 Inaccurate description of ASSERT primary endpoint
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 106: “e.g. for the ASSERT
trial, week 12 BASDAI 50 data
are used because the primary
endpoint of ASSERT trial was
18 weeks”

e.g. for the ASSERT trial, week
12 BASDAI 50 data are used
because the primary endpoint of
ASSERT trial was 24 weeks

From the van der Heijde et al. 2005 abstract:
“The primary end point in this study was the
proportion of patients with a 20%
improvement response according to the
ASAS International Working Group criteria
3
(ASAS20 responders) at week 24.”

Changes were made
accordingly (page 106)

Issue 21 Inconsistency between Table 5.6 and Table 5.8
Description of
problem

Description of proposed
amendment

Justification for amendment

ERG comment

Table 5.8, Page 108

Table 5.8 needs to change to say

Table 5.6 labels MTC #5 as being at Week

Changes were made
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Description of
problem

Description of proposed
amendment

Justification for amendment

ERG comment

Week 12-16 in rows 10 and 11 for
MTC #5

12-16 (correctly), whereas Table 5.8
suggests MTC #5 was conducted at the
week 12 timepoint only and therefore needs
to be corrected

accordingly (Table 5.8, page 108)

Issue 22 Lack of confidentiality highlighting
Description of
problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 63; mSASSS
change from baseline
in the placebosecukinumab 150mg
arm

“…and *********** in the placebosecukinumab 150mg arm.”

These figures are not publically available
and have been marked as academic in
confidence in the Novartis submission.

Changes were made
accordingly (page 63)

Page 107 & 112;
values of the
predefined conversion
constant

Page 107: ***** for conventional care and
***** for all other biologic treatments

These figures are not publically available
and have been marked as academic in
confidence in the Novartis response to
clarification questions and elsewhere in the
ERG report.

Changes were made
accordingly (pages 107 and 112)

Page 112: *** for conventional care and
***** for secukinumab and other biologics

Issue 23 Inaccurate description of second-line conditional baseline BASFI scores
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 117: “The conditional
baseline BASDAI and BASFI
scores applied in the postinduction states representing

“The conditional baseline
BASDAI scores applied in the
post-induction states
representing second line biologic

The text is correct in relation to BASDAI, but
incorrect in relation to BASFI. Second line
conditional baseline BASFI scores are based
on the median cycle of first line

Changes were made
accordingly (page 117)
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second line biologic postinduction period were assumed
to be the same conditional
baseline scores of the first line.”

post-induction period were
assumed to be the same
conditional baseline scores of the
first line.”

discontinuation (as discussed in the
subsequent paragraph of the ERG report). It
is therefore incorrect to state that they were
the same as the first line conditional baseline
scores.

Issue 24 Unclear description of comparator short-term BASDAI and BASFI data source
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 118: “For the other
comparators (etanercept,
infliximab, certolizumab pegol and
conventional care), the average
ratio of change from baseline was
derived from the other
comparators and used.”

“For other comparators (etanercept, infliximab,
certolizumab pegol and conventional care), the
average ratio of change from baseline was
derived from secukinumab and the other
comparators and used.”

Referring to the average ratio being
derived from “other comparators”
only is not clear that this also
included secukinumab data.

Text was changed to “For the
other comparators (etanercept,
infliximab, certolizumab pegol
and conventional care), the
average ratio of change from
baseline was derived from the
other biologics and used”
(page 118).

Issue 25 Clarification on data availability
Description of
problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 127

The ERG report states that
inputs used in the MTCs from
Huang et al. were not
provided. This statement
should be removed.

Although not provided as part of the clarification
response in which the biologic naïve networks were
revised to include Huang et al., the data inputs
from the Huang et al. study were provided in the
appendices of the original company submission
(Table 202). In this original submission the Huang
et al. inputs were labelled as being from the whole
population but have since been clarified to be from
the biologic naïve population.

Not a factual error
Updated NMA input tables for the newly
conducted MTC were not provided in the
response to the clarification letter document.
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Issue 26 Errors in reporting of conditional changes from baseline
Description of problem

Description of proposed amendment

Justification for amendment

Page 128:
Reporting error: “adalimumab
from ************** for BASDAI and
************** for BASFI”
Data not marked AIC: “from
************** (BASDAI) and
************** (BASFI) for
secukinumab”
Reporting error: **************
(BASDAI) and **************
(BASFI) for certolizumab-pegol

“adalimumab from ************** for BASDAI and
************** for BASFI”
“from ************** (BASDAI) and **************
(BASFI) for secukinumab”

Correct reporting of MTC results.

ERG comment
Changes were made
accordingly (page 128)

Correct marking of academic in
confidence data.

Correct reporting of MTC results
“************** (BASDAI) and **************
(BASFI) for certolizumab-pegol”

Issue 27 Different value presented as an error, when it is due to rounding in ERG calculations
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 128: “In the economic
model, the conversion factor for
BASFI change from baseline for
non-responders is slightly
different from what had been
reported (i.e. 1.145 is used in the
model instead of 1.138 reported
in Table 5.24)”

Remove this paragraph.

The figure of 1.145 as inputted to the
economic model by Novartis is
correct. To 4 decimal places the
calculation is 0.006635/0.05795
which yields 1.145, as entered.

Not a factual error
These values are provided by
the company, rounding is not in
ERG calculations.
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Issue 28 Incorrect reporting of data inputs to economic model
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Pages 146-148, Table 5.37; incorrect
standard error for BASDAI change
from baseline in biologic experienced
responders to conventional care

Correct value from 0.613 to 0.669

Correct reporting of parameter
uncertainty applied in probabilistic
sensitivity analyses.

Changes were made
accordingly (page 146)

Page 150, Table 5.37; incorrect
number of doses for certolizumab
pegol at months 1-3

Correct value from 9.78 to 0, since
the manufacturer provides the first
12 weeks of (10 pre-loaded 200mg syringes) free of charge to all
patients starting treatment.

To reflect the patient access scheme in
place for certolizumab pegol, the number
of doses in the first model cycle was
reduced to zero in the final version of the
model submitted to the ERG.

Changes were made
accordingly (page 150)

Issue 29 Unspecific wording around input parameters not included in the model
Description of problem

Description of proposed
amendment

Justification for amendment

ERG comment

Page 163: “However, in the
newer version of the excel
model, the ERG still noticed
that some input parameters
were not included (like the
response-conditional baseline
BASDAI scores).”

“However, in the newer version of
the excel model, the ERG still
noticed that some input
parameters for baseline
characteristics were not
included (like the responseconditional baseline BASDAI
scores).”

Differences in baseline characteristics are
often considered to reflect heterogeneity
rather than parameter uncertainty, and are
therefore not varied in probabilistic
sensitivity analyses. Had the ERG provided
a rationale for including baseline
characteristics in the PSA with the
clarification questions, this change would
have been made.

Not a factual error
In the CS, the reason for not including
the parameters should have been
given.
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Issue 30 Incorrect reporting of cost-effectiveness results
Description of problem

Description of proposed amendment

Justification for
amendment

ERG comment

Page 172, Table 5.58; the undiscounted incremental
costs of certolizumab with PAS versus secukinumab
are £15,385, not £12,835 as stated.

Correct undiscounted incremental costs for
certolizumab with PAS versus secukinumab to
£15,385.

Correct reporting of
cost-effectiveness
results.

Changes were made
accordingly (page 150,
Table 5.58)

Page 180, Table 5.65 in full report, Table 5.2 in
subsequent correction; incremental costs for infliximab
versus secukinumab have been duplicated in the ICER
column.

Correct the ICER for infliximab versus
secukinumab to £57,654 (as correctly reported
in Table 5.56)

Changes were made
accordingly (page 180,
Table 5.65)

Page 180, Table 5.65 in full report, Table 5.2 in
subsequent correction;

Correct incremental costs for infliximab versus
secukinumab in scenario 4b to £29,192

Scenario 4b: Incremental costs and QALYs for
infliximab are incorrect

Correct incremental QALYs for infliximab
versus secukinumab in scenario 4b to 0.167

Scenario 5b: ICER for infliximab is incorrect

Correct ICER for infliximab versus
secukinumab in scenario 5b to £101,023

Changes in scenarios
4b, 5b and 12 were
made accordingly.
Results of the other
mentioned scenarios
were double checked
and no factual errors
were found.

Scenarios 1b, 3b & 7: Novartis calculated very slightly
different incremental costs and ICERs – the differences
are less than £5 so are not reported here.
Scenarios 8b & 12: Differences of <2% in ICERs were
obtained for adalimumab, certolizumab, golimumab and
etanercept in Scenario 8b and for all comparators in
Scenario 12 (not reported here). More substantial
differences were found in results of infliximab (and
infliximab biosimilar) versus secukinumab in scenario
8b.
Novartis is unable to determine how scenario 10 has
been implemented by the ERG. The York Model C
approach generates an estimate of % BASDAI 50
responders which is constant across comparators, as

Novartis results for infliximab versus
secukinumab in scenario 8b:


Inc. costs = £41,545



Inc. QALYs = 0.287



ICER = £144,720

Novartis results for infliximab biosimilar versus
secukinumab in scenario 8b:


Inc. costs = £37,650



Inc. QALYs = 0.287

For scenario 10,
overall change from
baseline estimates
from York Model C are
transformed to
response specific
change from baseline
estimates by using
2.354 for BASDAI
(responder/non
responder) ratio and
using 7 for BASFI
(responder/non
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well as changes from baseline in BASDAI and BASFI
which are specific to each drug but represent overall
changes from baseline across the total cohort (both
responders and non-responders). With both of these
parameters fixed for a given treatment, and following
the logic outlined on page 119 of the ERG report,
Novartis is uncertain how specific ratios (from the
Corbett et al. 2014 report) of responder change from
baseline to non-responder change from baseline can be
implemented.
Page 173, Table 5.61; incremental costs for
certolizumab pegol are incorrect, and total QALYs for
infliximab and infliximab biosimilar are incorrect



ICER = £131,153

The ERG is kindly requested to check the
implementation of scenario 10 and provide
further detail on this.

Correct incremental costs for certolizumab
pegol to £5,593.
Correct total QALYs for infliximab and
infliximab biosimilar to 8.818

responder) ratio like in
Scenario 8b.

Changes were made
accordingly (page 173,
Table 5.61)

Issue 31 Typographical errors
Description of problem

Description of proposed amendment

Justification for amendment

ERG comment

Page 18: BASDI rather than
BASDAI

Page 18 & 183: “Comparative effectiveness
estimates of secukinumab with other biologics in
terms of BASDAI 50 and BASDAI/BASFI
change from baseline were obtained via
separate MTCs”

Accurate description of outcome
measure.

BASDI has been corrected to
BASDAI (pages 18 and 183)

Table 5.9, page 110

Alter commas to decimal points in this table

For consistency

Decimal points were included
in the last two columns of
table 5.9 (page 110)

Page 124, Table 5.23: Table subtitles are misleading – should
refer to BASDAI / BASFI change
from baseline given no BASDAI

Row 2: “BASDAI change from baseline given no
BASDAI 50 response” and “BASFI change from
baseline no given BASDAI 50 response”

Correct description of table content.

Text was changed to “BASDAI
change from baseline given no
BASDAI 50 response” (row 2)
and “BASFI change from

Page 183: BASDI rather than
BASDAI
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50 response.

Page 166: “In this scenario, an
estimate that was derived from
the costing template for
adalimumab NICE submission in
psoriasis arthritis (£1,453.48) was
used”

baseline given no BASDAI 50
response” (row 10),
respectively.
“In this scenario, an estimate that was derived
from the costing template for adalimumab NICE
submission in psoriasis (£1,453.48) was used”

Accurate description of assumption
source.

Changes were made
accordingly (page 166)
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