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Executive summary

Non-radiographic axial spondyloarthritis

¢ Non-radiographic axial spondyloarthritis (nr-axSpA) is a chronic inflammatory
disease that, together with ankylosing spondylitis (AS; also known as axial
spondyloarthritis [axSpA] with radiographic damage) is part of the axSpA
disease spectrum

o Key symptoms include chronic back pain and stiffness predominantly of the
pelvis and lower back, with gradual onset over weeks and months, and
persisting for more than 3 months. Patients experience early-morning stiffness
and pain and can be awakened by pain in the second part of the night

e For patients who have not responded to, or who cannot tolerate, non-steroidal
anti-inflammatory drugs (NSAIDs), tumour necrosis factor alpha (TNFa)
inhibitors are currently the only class of drugs recommended by the National
institute for Health and Care Excellence (NICE) for treatment of the condition

e However, there remains a significant unmet need for new treatment options
with new mechanisms of action, as TNFa inhibitors are associated with

efficacy, safety and health-related quality of life limitations
Secukinumab (Cosentyx®)

e Secukinumab is a monoclonal antibody that binds to and neutralises the
activity of the proinflammatory cytokine, interleukin-17A (IL-17A), a key
cytokine in the pathogenesis of spondyloarthritis

e Secukinumab is anticipated to be licensed for the treatment of active nr-axSpA
with objective signs of inflammation as indicated by elevated c-reactive protein
(CRP) and/or magnetic resonance imaging (MRI) evidence in adults who have

responded inadequately to NSAIDs
Clinical effectiveness of secukinumab

e The PREVENT randomised controlled trial (RCT) of 555 patients with
active nr-axSpA demonstrated that secukinumab 150 mg was associated with

improved clinical outcomes vs placebo

Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
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o At 16 weeks, TNFa-naive patients with nr-axSpA treated with secukinumab
150 mg Load? and secukinumab 150 mg No Load achieved a statistically
significantly better Assessment of Spondylarthritis International Society 40
(ASAS40) response than placebo

= secukinumab 150 mg Load (41.5%) vs placebo (29.2%), p=0.0197
= secukinumab 150 mg No Load (42.2%) vs placebo (29.2%), [ KGN

o At 16 weeks, the full cohort of patients (TNFa-naive and TNFa-
experienced) with nr-axSpA treated with secukinumab 150 mg Load and
secukinumab 150 mg No Load achieved a statistically significantly better
ASAS40 response than placebo

= secukinumab 150 mg Load (40.0%) vs placebo (28.0%), [ Gz
= secukinumab 150 mg No Load (40.8%) vs placebo (28.0%), | Gz

o Statistically significantly better results compared with placebo were also
achieved by patients with nr-axSpA treated with secukinumab 150 mg Load
and secukinumab 150 mg No Load for outcomes of || GGG
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) change from
baseline, BASDAI50 response, high-sensitivity c-reactive protein (hsCRP)
change from baseline, Bath Ankylosing Spondylitis Functional Index

(BASFI) change from baseline, MRI sacroiliac (Sl) joint oedema score

change from baseline, || | I short-form-36 (SF-36) physical
component summary (PCS) I N -nge

from baseline, Ankylosing Spondylitis Quality of Life (ASQoL) change from
baseline, and ASAS partial remission
e Inthe PREVENT trial, treatment with secukinumab 150 mg (with or without
loading) was well tolerated, and no new or unexpected safety signals were
identified
o Most adverse events (AEs) reported were mild or moderate in severity for
all treatment groups, and severe AEs were of low frequency in all groups

over the entire treatment period

a Secukinumab 150 mg Load included dosing with secukinumab 150 mg at baseline, Weeks 1, 2 and
3, and every 4 weeks starting at Week 4; Secukinumab 150 mg No Load included dosing with
secukinumab 150 mg at baseline and with placebo at Weeks 1, 2 and 3, followed by secukinumab
150 mg every 4 weeks starting at Week 4.
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Cost-effectiveness of secukinumab

e The economic evaluation compared secukinumab with all approved TNFa
inhibitors in nr-axSpA and conventional care (CC) in the biologic-naive
population (primary analysis), and compared secukinumab against CC in the
biologic-experienced population (secondary analysis)

e The results of the primary analysis (biologic-naive patients) showed
secukinumab to be the biologic associated with the lowest overall costs

e Only adalimumab biosimilar was associated with a lower incremental cost-
effectiveness ratio (ICER) vs CC than secukinumab; however, the results were
similar (£5,445 and £7,459 per quality-adjusted life year [QALY] gained,
respectively)

¢ In the secondary analysis (biologic-experienced patients), secukinumab was
shown to be dominant compared with CC, with
|

e Recommendations issued by NICE in TA383 and TA497 included statements
that if more than one treatment is considered suitable, the least expensive
should be chosen; adopting similar wording for guidance on secukinumab
would ensure that the best value biologic is used in clinical practice
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Added value of secukinumab
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1  Decision problem

Secukinumab (Cosentyx®) is currently indicated for the treatment of active
ankylosing spondylitis (also known as axSpA with radiographic damage) in adults

who have responded inadequately to conventional therapy.

This submission covers the technology’s anticipated marketing authorisation
extension: secukinumab (Cosentyx®) is anticipated to be licensed for the treatment
of active non-radiographic axial spondyloarthritis (nr-axSpA) with objective signs of
inflammation as indicated by elevated c-reactive protein (CRP) and/or magnetic
resonance imaging (MRI) evidence in adults who have responded inadequately to

non-steroidal anti-inflammatory drugs (NSAIDs).

The decision problem addressed by this submission is summarised in Table 1.

Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
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Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the
final NICE scope

Population

People with nr-axSpA with objective signs of inflammation,
whose disease has responded inadequately to, or who are
intolerant to, NSAIDs

As per scope

Intervention

Secukinumab

As per scope

Comparator(s)

Adalimumab
Certolizumab pegol
Etanercept
Golimumab

Established clinical management without biological
treatments

As per scope

Outcomes

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

As per scope, except for
peripheral arthritis, dactylitis, and
symptoms of extra-articular
manifestations.

These are not measured
outcomes within the
secukinumab Phase Il study
(PREVENT, NCT02696031).

Subgroups to be
considered

If the evidence allows the subgroups of people who have had or
not had prior exposure to biological therapy.

As per scopef

TNote that in PREVENT, only 54 patients (9.7%) had previously received a prior TNFa inhibitor, so this subgroup analysis is based on a small sample of patients.
Abbreviations: nr-axSpA, non-radiographic axial spondyloarthritis; NSAIDs, non-steroidal anti-inflammatory drugs.
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B.1.2 Description of the technology being appraised

In Appendix C include the summary of product characteristics or information for

use, and the European public assessment report, scientific discussion or drafts.

Table 2: Technology being appraised

UK approved name and brand
name

Secukinumab (Cosentyx®)

Mechanism of action

Secukinumab is a high-affinity, recombinant, fully human
monoclonal antibody that binds to and neutralises the activity of
the proinflammatory cytokine IL-17A. By inhibiting the interaction
of IL-17A with its receptor, secukinumab inhibits the release of
proinflammatory cytokines, chemokines and mediators of tissue
damage, and reduces IL-17A-mediated contributions to
autoimmune and inflammatory diseases, including nr-axSpA and
AS.

Marketing authorisation/CE
mark status

A regulatory submission was made to the EMA on 28/08/2019.
CHMP positive opinion is expected in March 2020 with marketing
authorisation expected to be granted by the European
Commission by May 2020.

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

Secukinumab (Cosentyx®) is currently indicated for the treatment
of active ankylosing spondylitis (also known as axSpA with
radiographic damage) in adults who have responded inadequately
to conventional therapy. It is also indicated for the treatment of
moderate to severe plaque psoriasis in adults who are candidates
for systemic therapy, and for the treatment of active psoriatic
arthritis (alone or in combination with methotrexate [MTX]) in adult
patients when the response to previous disease-modifying anti-
rheumatic drug (DMARD) therapy has been inadequate

The anticipated indication update is for axial spondyloarthritis
(axSpA) with or without radiographic damage:

e Ankylosing spondylitis (AS) / axSpA with radiographic
damage. Cosentyx is indicated for the treatment of active
ankylosing spondylitis in adults who have responded
inadequately to conventional therapy.

e Non-radiographic axial spondyloarthritis (nr-axSpA) /
axSpA without radiographic damage. Cosentyx is
indicated for the treatment of active non-radiographic
axial spondyloarthritis with objective signs of
inflammation as indicated by elevated C-reactive protein
(CRP) and/or magnetic resonance imaging (MRI)
evidence in adults who have responded inadequately to
non-steroidal anti-inflammatory drugs (NSAIDs).

Method of administration and
dosage

Subcutaneous (SC) injection with a SensoReady Autoinjector pen
or pre-filled syringe. The recommended dose is 150 mg
administered subcutaneously at Weeks 0, 1, 2, 3 and 4, followed
by monthly maintenance dosing. After proper training in
subcutaneous injection technique, patients may self-inject if a
physician determines that this is appropriate. However, the
physician should ensure appropriate follow-up of patients.

Additional tests or
investigations

No additional tests or investigations are needed compared with
current clinical practice.
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List price and average cost of
a course of treatment

Acquisition cost (for 2 x 150 mg)
e List price: £1,218.78
e PAS price: -
Annual cost of treatment
e List price:
o First year: £9,750.24
o Subsequent years: £7,312.68
e PAS price:
o First year: | GGzcIN
o Subsequent years: || GczcN

Patient access scheme (if
applicable)

A patient access scheme (PAS) has been agreed with the
Department of Health. This scheme provides a variable rate
discount on the NHS List Price to maintain a fixed purchase price.
This is applied as a simple discount to the list price of
secukinumab, with the discount applied at the point of purchase
or invoice.
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B.1.3

Health condition and position of the technology in

the treatment pathway

Non-radiographic axial spondyloarthritis (nr-axSpA) is a chronic
inflammatory disease that is part of the axSpA disease spectrum — the
burden of disease is comparable between patients with nr-axSpA and those

with ankylosing spondylitis (AS)

Common symptoms include chronic back pain, stiffness, fatigue, poor sleep
quality and night-time waking, but the condition can also cause peripheral
and extra-articular symptoms including arthritis, dactylitis, uveitis and

psoriasis

The onset of symptoms in the second to third decade of life has a
considerable impact on a personal level, in terms of careers and

relationships, and on an economic level, through lost productivity

Current NICE guidance recommends tumour necrosis factor alpha (TNFa)
inhibitors for treating severe nr-axSpA in adults whose disease has
responded inadequately to, or who cannot tolerate, non-steroidal anti-

inflammatory drugs (NSAIDs)

However, a large proportion of patients do not respond to TNFa inhibitors,
which can lead to high discontinuation rates and treatment switching, and
there is a small but significant risk of serious opportunistic infections due to

their immunosuppressive properties

There remains a significant unmet need in nr-axSpA; secukinumab offers

patients a new treatment option with a novel mechanism of action

B.1.3.1 Overview

nr-axSpA (also known as axSpA without radiographic damage) is a chronic

inflammatory disease that, together with AS, is part of the axSpA disease spectrum.

The condition predominantly affects the spine and sacroiliac joints connecting the

sacrum and ilium bones of the pelvis (Figure 1) causing chronic lower back pain and

stiffness. Other body areas can also be affected (Figure 2) resulting in symptoms

including peripheral arthritis, enthesitis (inflammation at the site where ligaments or
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tendons attach to the bone), uveitis (inflammation of the middle layer of the eye),

psoriasis and inflammatory bowel disease (IBD).

Figure 1: Anatomy of the sacroiliac joints
Spineg

Sacroiliac
joint

Back view of hip (pelvis)

Source: https://www.fairview.org/patient-education/40548

nr-axSpA is distinguished from AS by the absence of visible structural damage in the
sacroiliac joints or spine using plain radiography (1, 2), but the burden of disease
and effect on quality of life are similar between nr-axSpA and AS (3-5). Furthermore,
over a quarter of patients (27%) are diagnosed with axial spondyloarthritis rather
than either AS or nr-axSpA (6), and the ICD-11 disease classification system does

not distinguish between the two (7).

The significant pain (i.e. nocturnal pain), poor sleep quality, morning stiffness,
impaired mobility and impairment of function experienced by patients reduces health-
related quality of life (3), increases health service costs (8), and reduces work
productivity (9). This is particularly important given that the disease usually starts in

the third decade of life, with the average age at diagnosis being 24 years (10).

B.1.3.2 Classification criteria

The 2009 ASAS criteria (11) (Figure 2) have been widely adopted by the
international rheumatology community (12). Prior to the development of these
criteria, no standardised method existed for classifying nr-axSpA. As radiographic
changes in the sacroiliac joints can take several years to manifest, the modified New
York criteria used to classify AS are considered inadequate, as they can only be
fulfilled if radiographic changes are evident (13).
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Using ASAS 2009 criteria, patients are classified as having nr-axSpA if they have
had back pain for at least three months, with onset before the age of 45 years,
without signs of definitive sacroiliitis on plain X-ray. They must also fulfil criteria from
the clinical or imaging (by magnetic resonance imaging [MRI]) arms of the

classification (Figure 2).

Figure 2: ASAS classification criteria for nr-axSpA

Identifying nr-axSpA
4 Back pain for 2 3 months with N\

onset age < 45 years

Uveitis ‘@ ) ® Good response
. to NSAIDS
5 ® Arthritis
3 @ Family history of
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Signs of definitive radiographic Back Pain :
sacroiliitis on plain X-ray ‘
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/_ Sacroilitis on imaging \
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Abbreviations: ASAS, Assessment of SpondyloArthritis international Society; axSpA, axial spondyloarthritis; CRP,
C-reactive protein; HLA, human leukocyte antigen; IBD, inflammatory bowel disease; NSAIDs, non-steroidal anti-
inflammatory drugs; SpA, spondyloarthritis.

B.1.3.3 Epidemiology

Prevalence data are sparse due to disease heterogeneity, slow progression and
delay in diagnosis. Reported prevalence estimates range from around 0.1-0.4% in
the general population (3, 14, 15), with NICE estimating that while approximately
200,000 people in the UK (0.3% of the population) are estimated to be affected by
axSpA (10), only 71,000 of these have been diagnosed with the disease (16). As a
whole, axSpA affects approximately equal proportions of males and females,

however patients with nr-axSpA are more frequently female (2, 3).

Risk increases significantly in individuals with the human leukocyte antigen-B27
(HLA-B27) gene (Section B.1.3.4). Children of individuals with AS are twice as likely
to develop the condition if they have inherited the HLA-B27 gene (10), and data from
populations with AS indicates that prevalence mirrors the prevalence of HLA-B27.
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Although only 8% of healthy white Europeans have this gene, up to 85% of people
with AS have it — and those with the gene usually develop disease approximately 5

years earlier than those without the gene (2).

An increase in mortality has been reported in patients with axSpA, with
cardiovascular disease consistently found as the leading cause of mortality in these
patients (17). The condition is also associated with an increased risk of other
potentially life-threatening problems, including osteoporosis and chest infections (10,
17, 18).

B.1.3.4 Natural history

Susceptibility is largely genetically determined (19). Most studies on the genetic
basis of the disease have focused on AS populations rather than nr-axSpA
populations or axSpA as a whole (2), but the findings are generalisable as both nr-
axSpA and AS fall within the axSpA spectrum, and the burden disease is

comparable between nr-axSpA and AS.

One large study found that approximately 20% of genetic predisposition was
attributable to major histocompatibility complex (MHC) genes (mainly HLA-B27), and
7% to non-MHC genes (20). MHC genes encode proteins essential for the immune

system to recognise foreign molecules, such as components of bacteria and viruses.

Additional genetic loci that may be important in axSpA susceptibility are endoplasmic
reticulum aminopeptidase (ERAP; which is involved in presenting antigens to
immune effector cells) and the interleukin-23 (IL-23) receptor (which activates T-

helper cells which secrete IL-17 [the target of secukinumab], amongst others) (21).

The disease has a variable time-course, with symptoms fluctuating over many years
— periods of reduced symptoms can be interrupted by flares, in which disease activity
intensifies (10). The pace of progression varies widely between individuals, and
follows a stop-start course with phases of slow or rapid progression (22).
Approximately 10—-40% of patients progress to AS over 2—-10 years, and there is

some evidence suggesting that not all patients experience progression (23).
In a study comparing the rates of progression in nr-axSpA patients meeting the two
diagnostic arms of the ASAS 2009 criteria, subjects in the imaging arm were
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3.5 times more likely to progress to AS than those in the clinical arm (20). Elevated
baseline CRP (a marker of inflammation which circulates in the blood) is also a

strong predictor of radiographic progression (odds ratio [OR] 3.65; p<0.05) (24).

Additional factors that are associated with an increased risk of progression to AS
include active or chronic inflammatory changes in MRI of sacroiliac joints
(sacrailiitis), high erythrocyte sedimentation rate (ESR), the presence of buttock pain,
and HLA-B27 positivity, although evidence for an association between the latter and

progression to AS is more mixed (23).

Patients with AS may eventually progress to become severely disabled due to fusion

of bones in the spine and damage to other joints, such as the hips or knees (18).

Ubiquitous environmental triggers (such as infection) are suspected to initiate the
disease process, although little is known about the nature of these triggers (10). The
disease process in axSpA is outlined below (2, 10); the third step only occurs in
patients with AS:

1. Inflammation occurs at the interface between cartilage and bone in the spine,
sacroiliac joints (sacroiliitis), and entheses (enthesitis; entheses are the
connective tissue between bone and tendons or ligaments). This inflammation
may be initiated and maintained by mechanical stress, explaining why the
disease affects load-bearing parts of the skeleton (25).

2. This leads to wearing of the bone at sites where ligaments or tendons attach
(enthesopathy).

3. (In AS only) Inflammation reduces and the healing process begins, causing
new bone (syndesmophytes) to develop in place of ligaments or tendons.
When syndesmophytes develop movement becomes restricted. Repetition of
the above process leads to further bone development and can result in fusion

of the individual bones of the backbone.

Figure 3 illustrates the proposed sequence of inflammation, repair and new bone
formation in axSpA. The final stage of this sequence represents AS patients.
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Figure 3: Imaging the progression of axSpA
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Source: Poddubnyy et al (2017) (26)
Abbreviations: axSpA, axial spondyloarthritis; MRI, magnetic resonance imaging.

IL-17A (the target of secukinumab) is a key cytokine in the pathogenesis of
spondyloarthritis, driving inflammation, enthesitis and structural damage (27). Its
pivotal role is best highlighted by the significant clinical efficacy shown with inhibitors
of IL-17A in treating axSpA (28). IL-17A also participates in bone metabolism, and
high numbers of IL-17+-producing cells have been observed at the primary

inflammation site of affected facet joints in AS patients (29).

B.1.3.5 Symptoms

Key symptoms include chronic back pain and stiffness predominantly of the pelvis
and lower back, with a gradual onset over weeks and months, and which persists for
more than three months. Patients experience early-morning stiffness and pain, which
improves with exercise but not with rest (10), and can be awakened by pain in the
second part of the night (2). These characteristic features can be used to distinguish
back pain associated with nr-axSpA from back pain due to other causes. Other

common symptoms are fatigue, weight loss, feeling feverish and night sweats (10).
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Some patients experience peripheral symptoms (in joints other than the spine or
sacroiliac joints), the most common of which (observed in 30-50% of axSpA
patients) are arthritis and enthesitis, which predominantly occur in the lower limbs
and in an asymmetrical fashion. The joints are generally swollen and painful. Any
entheseal site can be affected, but most commonly affected is the heel bone, where
the plantar fascia ligament and Achilles tendon attach, resulting in pain when walking

(2). A rarer peripheral manifestation is dactylitis (swelling of fingers or toes).

Additionally, patients may experience extra-articular symptoms (those not related to
the musculoskeletal system (30)). The most common extra-articular manifestation is
uveitis, with rarer symptoms including psoriasis and IBD, both of which are
associated with substantial negative impacts on quality of life (2, 31, 32). Other

symptoms may include inflammation of rib joints and osteoporosis (10).

B.1.3.6 Clinical and economic burden and quality of life

Disease activity and functional impairment in nr-axSpA is comparable with that
observed in patients with AS (3, 4). Symptoms limit physical functioning, including
the ability to perform activities of daily living, such as dressing, walking, bathing, and
eating (33).

Fatigue is a key contributor to reduced quality of life in nr-axSpA patients. The
characteristic chronic low back pain that is not resolved by rest causes severe
fatigue in more than half of nr-axSpA patients (34), and pain and stiffness results in
poor sleep quality that also contributes to fatigue. In one study, 46% of axSpA

patients reported having moderate to severe insomnia (35).

axSpA commonly starts in the second to third decade of life (36), coinciding with the
start of young adults’ working lives, and therefore the disease can have a

considerable impact on careers, relationships and social interactions (37).

The economic impact of work limitations related to axSpA is substantial and is
compounded by the typically young age at diagnosis. A cross-sectional, multi-
national survey of patients with nr-axSpA and their rheumatologists conducted in
France, Germany, Italy, Spain and the UK assessed the economic burden from the
employer perspective. In 2014, productivity losses for employers in these countries
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was reported at €10,834.92 per biologic-untreated nr-axSpA patient over a 6-month
period (38).

Substantial work productivity loss has been reported in patients with nr-axSpA and
AS in various studies. Slightly higher and statistically significant presenteeism
(32.6% vs 24.2%; p=0.02) and daily activity impairment (37% vs 29%; p=0.04) are
reported in patients with nr-axSpA compared with patients with AS, respectively (4).
Additionally, significantly higher sick leaves, work-loss days and work productivity
loss are observed in nr-axSpA patients compared with the general population (38,
39).

B.1.3.7 Guidelines for diagnosis and treatment

Treatment goals in nr-axSpA are focused on symptom alleviation, physical function
improvement, and structural damage prevention. To date no treatments have been
shown to be effective in achieving complete remission or halting progression to AS
(40).

The following guidelines for diagnosis and treatment are summarised below. Note
that both guidelines refer to axSpA as a whole.
o “NICE guideline 65 (NG65) — Spondyloarthritis in over 16s: diagnosis and
management” (41)
e “BSR and BHPR guideline for the treatment of axial spondyloarthritis
(including ankylosing spondylitis) with biologics” (1)

B.1.3.7.1 Referral and diagnosis
NG65 states that patients with suspected axSpA should be referred to a hospital

rheumatologist by their general practitioner (GP) for further investigation if they meet
all three criteria detailed in Table 3. If they do not meet the criteria but clinical
suspicion of axSpA remains, they are advised to seek repeat assessment if new

signs, symptoms or risk factors listed in Table 3 develop.
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Table 3: Criteria for referral of patients with suspected axSpA
1 The patient has low back pain that started before the age of 45 years

2 | This has lasted for longer than 3 months

3 | Four or more of the following criteria are met (or three plus a positive HLA-B27 test):
e low back pain that started before the age of 35 years

e waking during the second half of the night because of symptoms

e buttock pain

e improvement with movement

e improvement within 48 hours of taking NSAIDs

o afirst-degree relative with spondyloarthritis

e current or past arthritis

e current or past enthesitis

e current or past psoriasis

Source: NICE guideline 65 — Spondyloarthritis in over 16s: diagnosis and management (41).
Abbreviations: HLA, human leukocyte antigen; NSAID, non-steroidal anti-inflammatory drug.

In specialist care settings, clinicians are advised to consider using validated
spondyloarthritis criteria to guide clinical judgement when diagnosing
spondyloarthritis, including ASAS criteria (axial; Figure 2), Berlin, Rome and Modified
New York (41).

NG65 recommends that conventional radiography (X-ray) is performed first, with
subsequent MRI investigation if the initial investigation rules out AS due to lack of
structural changes visible on X-ray. However, it is becoming more common in UK
clinical practice for MRI to be used as the preferred imaging assessment leading to a
clinical diagnosis of axSpA. Market research indicates that in almost two thirds of

cases MRI is amongst the initial imaging tests ordered (6).

Imaging is a key component of the diagnostic toolkit, but it is possible to diagnose nr-
axSpA using the clinical arm of the ASAS criteria; the presence of sacroiliitis on MRI
and HLA-B27 positivity are both associated with 90% sensitivity and specificity for
early axSpA diagnosis (42). NG65 states that if ASAS/OMERACT MRI criteria are
not met then further investigation (e.g. specialist musculoskeletal radiology review
and HLA-B27 testing) is recommended (11).

B.1.3.7.2 Treatment with NSAIDs and physiotherapy

NGB65 states that the first pharmacological option for people with pain associated
with axSpA is treatment with NSAIDs. These should be prescribed at the lowest
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effective dose, and consideration should be given to appropriate clinical assessment,

ongoing monitoring of risk factors, and the use of gastroprotective treatment (41).

NSAIDs are highly effective in reducing back pain and stiffness, however if NSAIDs
taken at the maximum tolerated dose for 2—4 weeks do not provide adequate pain
relief, patients should be switched to another NSAID (41).

In addition to pharmacological management, individuals with axSpA should be
referred to a specialist physiotherapist to start an individualised, structured exercise

programme (41).

Conventional disease-modifying anti-rheumatic drugs (DMARDs), such as
methotrexate (MTX), sulfasalazine, or leflunomide, are generally not effective in the
treatment of axSpA, but they might have a limited role for the treatment of peripheral

manifestations (43).

B.1.3.7.3 Treatment with TNFa inhibitors
For patients with nr-axSpA, NICE guidelines state that if NSAID treatment does not

result in an adequate response, or patients cannot tolerate these, TNFa inhibitors
golimumab (TA497) and adalimumab, certolizumab pegol and etanercept (TA383)

are recommended (Table 4).

Table 4: Summary of NICE guidelines

Guideline Treatment Recommendations

(Year)

TA383 e Adalimumab Adalimumab, certolizumab pegol and etanercept are

(2016) e Certolizumab recommended, within their marketing authorisations, as options

pegol for treating severe non-radiographic axial spondyloarthritis in
adults whose disease has responded inadequately to, or who

» Etanercept cannot tolerate, NSAIDs.

TA497 Golimumab Golimumab is recommended, within its marketing authorisation,
(2018) as an option for treating severe non-radiographic axial
spondyloarthritis in adults whose disease has responded
inadequately to, or who cannot tolerate, NSAIDs.

Abbreviations: NSAIDs, non-steroidal anti-inflammatory drugs.

TNFa inhibitor therapy is effective at reducing disease activity and spinal pain in nr-
axSpA, but evidence for the role of TNFa inhibitor therapy on radiographic disease

progression is currently limited (1).
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The choice of treatment should be made after discussion between the clinician and
the patient about the advantages and disadvantages of the treatments available,
which may include considering associated conditions such as extra-articular

manifestations (1, 41).

Both TA383 (16) and TA497 (44) state that response should be assessed 12 weeks
after the start of treatment. Treatment should only be continued if there is clear
evidence of response, defined as:
e areduction in the BASDAI score to 50% of the pre-treatment value or by 2 or
more units; and

e areduction in the spinal pain visual analogue scale (VAS) by 2 cm or more.

Treatment with another TNFa inhibitor is recommended for people who cannot
tolerate, or whose disease has not responded to, treatment with the first TNFa

inhibitor, or whose disease has stopped responding after an initial response.

British Society of Rheumatology guidelines recommend that patients are treated with
a TNFa inhibitor if they have active disease, defined as a BASDAI and spinal pain
VAS score 24 despite having taken two NSAIDs for at least two weeks each.
BASDAI should be measured on two occasions at least four weeks apart, with the
aim of avoiding the overtreatment of patients with short-lived disease flares (1). This
compares with 12 weeks recommended by NICE but is stated to be sufficient

because flares last on average 2—-3 weeks.

The guidelines state that response should be assessed following 3—6 months of
therapy, with subsequent assessments every six months. The definition of response
differs from the one used by NICE: a reduction in BASDAI and spinal pain VAS = 2
units from baseline. The TNFa inhibitor should be withdrawn if there is an absence of
response by six months, or failure to maintain response at two consecutive

assessments.

B.1.3.8 Proposed pathway of care
The pathway of care according to NG65, modified to include the proposed
positioning of secukinumab, is presented in Figure 2. It is anticipated that

secukinumab will be used within its licensed indication, for treating active nr-axSpA
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with objective signs of inflammation as indicated by elevated CRP and/or MRI

evidence in adults who have responded inadequately to NSAIDs.

Figure 4: NICE guideline for managing spondyloarthritis (including proposed
positioning of secukinumab)

Person aged 16 or
over with axSpA

Offer physical
therapies

Non-steroidal anti-
inflammatory drugs

TNFa : :
Choice of inhibitors Secuklnumabé
biological |
therapy

Secukinumab

Abbreviations: axSpA, axial spondyloarthritis; TNFa, tumour necrosis factor alpha.

B.1.3.9 Unmet need

For patients who have not responded to, or who cannot tolerate, NSAIDs, TNFa
inhibitors are currently the only class of drugs recommended by NICE for treating nr-
axSpA. There remains a significant unmet need for new treatment options due to
limitations in treatment efficacy (Section B.1.3.9.1), safety (Section B.1.3.9.2) and
impact on quality of life (Section B.1.3.9.3) with TNFa inhibitors.

As an inhibitor of IL-17A, a key cytokine in the pathogenesis of SpA (Section
B.1.3.4), secukinumab offers a new mode of action for patients with nr-axSpA, for
whom TNFa inhibitors are the only currently recommended treatment option.
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B.1.3.9.1 Suboptimal efficacy of TNFa inhibitors
More than 60% of patients treated with TNFa inhibitors do not achieve an ASAS40

responseP (45-51). Lack of efficacy with TNFa inhibitor treatment is the most
common reason for treatment discontinuation and treatment switching in patients
with nr-axSpA (52, 53). Data from a cross-sectional, multi-national survey of 1,995
nr-axSpA patients and their rheumatologists revealed that of the 114 patients with
known reasons for switching from their previous biologic, 35% switched due to loss
of initial response, in 33% their condition worsened, in 25% remission was not

achieved, and 24% switched due to poor pain control (54).

B.1.3.9.2 Long-term safety issues with TNFa inhibitors

One of the major risks of using TNFa inhibitors is the small but significant risk of
serious opportunistic infections, as TNFa plays a number of key roles in the
regulation of a healthy immune system (52). Findings from a meta-analysis suggest
that the risk of tuberculosis may be significantly increased in patients treated with
TNFa inhibitors, and this necessitates monitoring during and after treatment (55).
Adalimumab and etanercept are also associated with new onset or exacerbation of
central nervous system demyelinating disease (e.g. multiple sclerosis) and are
contraindicated or include warnings for patients with moderate to severe heart failure
(56, 57).

B.1.3.9.3 Quality of life

As discussed in Section B.1.3.6, fatigue is a major contributor to reduced quality of
life in nr-axSpA patients. In axSpA fatigue remains unresponsive to TNFa inhibitor in
nearly 80% of patients (34). In AS patients, secukinumab has been shown to provide
rapid and sustained relief of fatigue over two years as measured on the Functional

Assessment of Chronic lliness Therapy (FACIT)-Fatigue scale (58, 59).

B.1.4  Equality considerations

No equality issues have been identified.

b Defined as an improvement of 240% and 22 units on a scale of 10 in at least 3 of the 4 main domains and no
worsening at all in the remaining domain.
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B.2 Clinical effectiveness

The PREVENT RCT in patients with active nr-axSpA showed that

secukinumab 150 mg was associated with improved outcomes vs placebo

e One RCT of secukinumab (PREVENT) was identified in 555 patients with
active nr-axSpA. Trial arms were:
o Secukinumab 150 mg No Load (secukinumab every four weeks)
o Secukinumab 150 mg Load (secukinumab every four weeks, and with
additional loading doses at Weeks 1, 2 and 3)
o Placebo
e Inthe PREVENT trial, secukinumab 150 mg was associated with improved
clinical outcomes vs placebo
o At 16 weeks, TNFa-naive patients with nr-axSpA treated with secukinumab
150 mg Load and secukinumab 150 mg No Load achieved a statistically
significantly better ASAS40 response than placebo
= secukinumab 150 mg Load (41.5%) vs placebo (29.2%), p=0.0197
= secukinumab 150 mg No Load (42.2%) vs placebo (29.2%), [ KGN
o At 16 weeks, the full cohort of patients with nr-axSpA treated with
secukinumab 150 mg Load and secukinumab 150 mg No Load achieved a
statistically significantly better ASAS40 response than placebo
= secukinumab 150 mg Load (40.0%) vs placebo (28.0%), | KGN
= secukinumab 150 mg No Load (40.8%) vs placebo (28.0%), [ Gz
o Statistically significantly better results compared with placebo were also
achieved by patients with nr-axSpA treated with secukinumab 150 mg Load
and secukinumab 150 mg No Load for outcomes of || | lGczGzGG.
BASDAI change from baseline, BASDAI50 response, hsCRP change from
baseline, BASFI change from baseline, MRI Sl joint oedema score change
from baseline, || GGz, sF-36 PCS and ] change from baseline,
ASQoL change from baseline, and ASAS partial remission
o The NMA showed that
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B.2.1 Identification and selection of relevant studies

The clinical systematic literature review (SLR) of publicly available resources did not
identify any studies of secukinumab in patients with nr-axSpA (60). However, one
internal document (the clinical trial report (61) for the PREVENT randomised
controlled trial [RCT]) was identified from company resources and is used to present
the clinical evidence for secukinumab. Appendix D contains the full details of the

process and methods used in the clinical SLR.

B.2.2 List of relevant clinical effectiveness evidence

The PREVENT study provides clinical effectiveness evidence for secukinumab at its
licensed dosage (150 mg) and within the indication being appraised (people with
nr-axSpA with objective signs of inflammation, whose disease has responded
inadequately to, or who are intolerant to, NSAIDs). Details of this study are provided
in Table 5.

Table 5: Clinical effectiveness evidence

Study PREVENT (NCT02696031)
Study design Randomised, double-blind, placebo-controlled, Phase Il trial
Population Adult patients fulfilling the ASAS classification criteria for axSpA

plus an abnormal CRP and/or MRIT, with no radiographic evidence
of changes in the sacroiliac joints that would meet the modified
New York criteria for AS

Intervention(s) Secukinumab Q4W (with or without loading)
Comparator(s) Placebo
Yes V4 Yes v
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Indicate if trial supports No Indicate if trial used in the No
application for marketing economic model
authorisation

Rationale for use/non-use in | Pivotal trial comparing the efficacy and safety of secukinumab
the model against placebo. The trial is used in the meta-analysis to assess
relative efficacy vs the comparators listed in the NICE scope.

Reported outcomes specified | Disease activity

in the decision problem Functional capacity

Disease progression

Pain

Peripheral symptoms (including enthesitis, peripheral arthritis and
dactylitis)

Adverse effects of treatment

Health-related quality of life

All other reported outcomes Use of concomitant medications, pharmacokinetics,
pharmacodynamics, biomarker identification, exploratory
pharmacogenetic assessments

tFollowing MRI, images were transferred to the central imaging lab for central (independent) review to ensure
consistency and specificity of nr-axSpA diagnoses.

Abbreviations: AS, ankylosing spondylitis; ASAS, Assessment of Spondyloarthritis International Society; axSpA,
axial spondyloarthritis; CRP, C-reactive protein; MRI, magnetic resonance imaging; Q4W, every four weeks; vs,
versus.

B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Trial design
PREVENT (NCT02696031) is a Phase lll, randomised, double-blind, placebo-

controlled, multi-centre study, which evaluated the efficacy and safety of two different
secukinumab regimens (without and with loading) vs placebo in the treatment of

adult patients with active nr-axSpA.

The trial has two primary endpoints, to fulfil European Medicines Agency (EMA) and
US Food and Drug Administration (FDA) criteria. The primary endpoint for the EMA
(analysis plan A) was to demonstrate superiority of secukinumab 150 mg
subcutaneous (SC) with loading over placebo in ASAS40 response in TNFa-naive
patients at Week 16. The primary endpoint for the FDA (analysis plan B) was to
demonstrate superiority of secukinumab 150 mg SC without loading over placebo in
ASAS40 response in TNFa-naive patients at Week 52.

The PREVENT trial is currently ongoing. This submission presents the results of the
EMA analysis at 16 weeks as the primary analysis, using data from an interim
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database lock when all patients had completed 24 weeks of the trial. Results of the

interim analysis at 52 weeks are also presented in Sections B.2.6.18 to B.2.6.20.

Figure 5 presents a study timeline.
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Figure 5: Study design
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Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
© Novartis 2019. All rights reserved Page 34 of 179



From Week 52, all patients who had not discontinued were permitted to receive open
label secukinumab 150 mg. A placebo-controlled period of 52 weeks was considered
the shortest possible timeframe to assess differences in effects on signs of structural

damage (assessed by MRI) between both treatment groups.

All patients were followed up 12 weeks after last administration of study treatment,

regardless of discontinuation status.

Some exploratory endpoints in PREVENT include assessments at Week 104, and so
will not be available until Q4 2020.

B.2.3.2 Randomisation

At baseline, all eligible patients were randomised in a 1:1:1 ratio to one of three
treatment arms (secukinumab 150 mg Load, secukinumab 150 mg No Load, or
placebo) via interactive response technology. Patients were stratified according to
objective signs of inflammation (CRP and MRI status: CRP+ and MRI+, CRP+ and
MRI-, CRP- and MRI+) at screening, with no less than 15% of patients belonging to

each of the three subgroups.

B.2.3.3 Blinding

PREVENT was a double-blind study with treatment assignment concealed from
patients and investigators. Treatment assignment remained blinded until all patients

completed the Week 52 visit.

B.2.3.4 Eligibility criteria

Key inclusion and exclusion criteria are presented in Table 6.

Table 6: Key eligibility criteria in PREVENT

Inclusion criteria Exclusion criteria

e Male or non-pregnant, non-nursing female e Radiographic evidence for sacroiliitis, grade
patients 218 years of age 22 bilaterally or grade 23 unilaterally

o Diagnosis of axSpA according to ASAS (radiological criterion according to the
axSpA criteria: modified New York diagnostic criteria for
o Inflammatory back pain for 26 months AS) - .

e Inability or unwillingness to undergo MRI

e Chest X-ray or MRI with evidence of
ongoing infectious or malignant process
within 3 months of screening

o Objective signs of inflammation at e Use of high potency opioid analgesics
screening, evident by either MRI with

o
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sacroiliac joint inflammation and/or hsCRP
>ULN

Active axSpA as assessed by BASDAI = 4
cm (0—10 cm) at baseline

Spinal pain as measured by BASDAI
question #2 24 cm (0—10 cm) at baseline

Total back pain as measured by VAS
240 mm (0-100 mm) at baseline

Patients who have been on a TNFa inhibitor
(not more than one) must have experienced
an inadequate response to previous or
current treatment given at an approved
dose for =23 months prior to randomisation
or have been intolerant to at least one
administration of an anti-TNFa agent

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

Active ongoing inflammatory diseases other
than axSpA that might confound the
evaluation of the benefit of secukinumab
therapy, including IBD or uveitis
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Abbreviations: AS, ankylosing spondylitis; ASAP, as soon as possible; ASAS, Assessment of SpondyloArthritis
international Society; axSpA, axial spondyloarthritis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BCC, basal cell carcinoma; CHF, congestive heart failure; COX, cyclooxygenase; DMARD, disease modifying
anti-rheumatic drug; HIV, human immunodeficiency virus; HLA, human leukocyte antigen; hsCRP, high sensitivity
C-reactive protein; IBD, inflammatory bowel disease; IL-17, interleukin 17; IM, intramuscular; MRI, magnetic
resonance imaging; MTX, methotrexate; NSAID, non-steroidal anti-inflammatory drug; NYHA, New York Heart
Association; PFS, pre-filled syringe; SCr, serum creatinine; TB, tuberculosis; TNFa, tumour necrosis factor alpha;
ULN, upper limit of normal; VAS, visual analogue score; WBC, white blood cell.

B.2.3.5 Settings and locations where the data were collected

The PREVENT study took place at 140 investigative sites across 24 countries,

including nine sites in the UK. In total, 24 patients were randomised in the UK.
B.2.3.6 Trial drugs and concomitant medications

B.2.3.6.1 Intervention

The intervention was secukinumab 150 mg provided in a 1 mL pre-filled syringe
(PFS). This dose was selected based on dose-efficacy relationships observed in a
proof of concept trial (NCT00809159) (62) and two Phase lll trials in patients with AS
(NCT01358175, NCT01649375) (63). There were two intervention groups (one with
a loading dose and one without) to enable assessment of the impact of the loading
regimen itself and to reflect flexibility of the dosing requirement in the US:
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e Secukinumab 150 mg Load
o Secukinumab 150 mg at baseline, Weeks 1, 2 and 3, and every
4 weeks starting at Week 4
e Secukinumab 150 mg No Load
o Secukinumab 150 mg at baseline with placebo at Weeks 1, 2 and 3,

followed by secukinumab 150 mg every 4 weeks starting at Week 4.

B.2.3.6.2 Comparator

The comparator was placebo, also provided in a 1 mL PFS, administered at
baseline, Weeks 1, 2 and 3, and every 4 weeks starting at Week 4. A placebo arm
was considered necessary to obtain reliable efficacy measurements due to the

nature of the disease and the outcome measures used.

B.2.3.6.3 Administration of intervention and comparator treatments

Patients were instructed by site staff on self-administration of the SC injection using
the PFS, and treatment was administered by the patient under the supervision of site
staff until Week 52. After Week 52, patients were allowed to self-administer at home.
Patients who were not comfortable self-injecting were injected by site staff or

caregivers.

B.2.3.6.4 Concomitant medications

From Week 16, background medications such as NSAIDs and DMARDs could be
modified or added to treat signs and symptoms of nr-axSpA. Patients who were
considered inadequate responders on two or more consecutive visits were permitted

to receive secukinumab or other biologics as standard-of-care (SoC) from Week 20.

Trial guidelines on the use of specific concomitant treatments are described in Table
7.

Table 7: Concomitant treatment guidance

Treatment Guidance

Methotrexate Patients taking MTX (<25 mg/week) were to be on a stable dose for
24 weeks before randomisation and maintained on a stable dose
until Week 16

Folic acid Patients on MTX were to take folic acid supplementation before
randomisation and during the trial to minimise the likelihood of MTX
associated toxicity
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Sulfasalazine

Patients taking sulfasalazine (<3 g/day) were to be on a stable dose
for 24 weeks before randomisation and maintained on a stable dose
until Week 16

Leflunomide wash-out with
cholestyramine

In case of leflunomide treatment, a drug wash-out of 8 weeks was
performed. After all Week 16 assessments were completed,
leflunomide therapy could be initiated as a background medication

Systemic corticosteroids

Treatment with systemic corticosteroids was permitted if the dose
was stable within the 2 weeks preceding randomisation, up to a
maximum daily dosage of 10 mg prednisone equivalent. After Week
16, the dose and regimen of systemic corticosteroids could be
modified as per investigator’s judgment and patient’s need, although
the corticosteroid dose should not be reduced rapidly.

Intra-articular corticosteroids were not permitted within the 4 weeks
preceding randomisation and up to Week 16. No single injection
should exceed 40 mg of triamcinolone (or equivalent) and the total
dose of intra-articular corticosteroid may not exceed 80 mg of
triamcinolone (or equivalent) during any 52-week period. Injection of
intra-articular steroids was not permitted within 8 weeks prior to
Week 52.

NSAIDs (including COX-1 or
COX-2 inhibitors) and
acetaminophen/paracetamol

Patients on regular use of NSAIDs or paracetamol/acetaminophen
should have been on stable dose for at least 2 weeks before
randomisation to allow inclusion in the study

NSAIDs, low strength opioids or paracetamol/acetaminophen PRN
could be taken during the study; however, patients should refrain
from any intake during 224 hours before a visit with disease activity
assessment

After the Week 16 assessments were completed, a change in the
NSAID intake regimen was permitted.

TNFa inhibitors

If TNFa inhibitors were chosen as escape treatment for patients
considered as inadequate responders, a 12-week wash out period
was to be observed after administration of the last dose of blinded
study treatment for safety reasons. Thus, the earliest time for the
patient to receive the TNFa inhibitor was at Week 28.

TNFa inhibitors prescribed in accordance with investigator practice,
treatment guidelines or locally approved uses were not considered
study medication and were not be supplied by the sponsor.

Abbreviations: COX, cyclooxygenase; MTX, methotrexate; NSAID, non-steroidal anti-inflammatory drug; PRN,
pro re nata; TNFa, tumour necrosis factor alpha.

B.2.3.7 Outcomes specified in the scope

Outcomes specified in the scope relate to primary, secondary and exploratory

endpoints in the trial. Primary and secondary trial outcomes (analysis plan A —

Section B.2.3.1) are listed below.

B.2.3.7.1 Primary outcome

The primary outcome was the proportion of TNFa-naive patients achieving an

ASAS40 response at Week 16. Secondary endpoints included assessment of all

patients, and exploratory analyses allowed for the assessment of responses in
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TNFa-naive and tumour necrosis factor inadequate response (TNF-IR)

subpopulations.

B.2.3.7.2 Other outcomes used in the economic model/specified in scope

Secondary trial endpoints related to outcomes specified in the scope are presented

in Table 8, together with cross-references to the sections where results are

presented.

Table 8: Other outcomes

Outcome specified in the scope

Trial endpoints

Disease activity

e ASAS40 (Sections B.2.6.4, B.2.6.5), ASAS 5/6 (Section
B.2.6.6), ASAS20 (Section B.2.6.12), and ASAS partial
remission (Section B.2.6.15)

o BASDAI (Section B.2.6.7), BASDAI50 (Section B.2.6.8)
e Change in hsCRP (Section B.2.6.9)

e Patient’s global assessment of disease activity
(component of ASAS) (Section B.2.6.17)

¢ Inflammation as measured by the mean of BASDAI
questions 5 and 6 (component of ASAS) (Section
B.2.6.6)

e Change in ASDAS-CRP (Section B.2.6.17) and ASDAS-
ESR (Section B.2.6.17)

e Change in ESR (Section B.2.6.17)

Functional capacity

e Change in BASFI (Section B.2.6.10)

e Spinal mobility assessed by BASMI linear scores
(Section B.2.6.17)

Disease progression

e Change in Sl joint oedema on MRI (Section B.2.6.11)
e Change in spine oedema score on MRI

e Change in total quadrant level fatty lesions in SI joint and
spinef

Pain

e Total spinal pain (component of ASAS) (Section
B.2.6.17)

e Change in nocturnal back pain*

Peripheral symptoms (including
enthesitis, peripheral arthritis and
dactylitis)

e MASES (Section B.2.6.17)

e Change in tender or swollen joint count as determined by
the 44-joint assessment (Section B.2.6.17)

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

Not applicable — These are not measured outcomes within
PREVENT

Adverse effects of treatment

e Overall safety and tolerability (Section B.2.10)

Health-related quality of life

e Change in SF-36 PCS (Section B.2.6.13)
e Change in ASQoL (Section B.2.6.14)

e SF-36 (Section B.2.6.16.2)

e FACIT-Fatigue (Section B.2.6.16.4)
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e EQ-5D (Section B.2.6.16.5)
e WPAI-GH (Section B.2.6.17)

tNot yet assessed — to be assessed at final MRI reading; $Not yet assessed — to be added to final clinical trial
report.

Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; 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; CRP, C-reactive protein;
ESR, Erythrocyte sedimentation rate; EQ-5D, EuroQol 5 dimensions; FACIT, Functional Assessment of Chronic
lliness Therapy; hsCRP, High sensitivity C-reactive protein; MASES, Maastricht Ankylosing Spondylitis Enthesitis
Score; MRI, magnetic resonance imaging; mSASSS, Modified Stoke Ankylosing Spondylitis Spinal Score; SF-36,
36-Item Short Form Survey; Sl, sacroiliac; WPAI-GH, Work Productivity and Activity Impairment Questionnaire —
General Health.

B.2.3.8 Baseline characteristics

Details of baseline characteristics are provided in Table 9. Baseline demographics
and disease characteristics were well balanced across treatment groups. Mean age
was 39.4 years, mean body mass index (BMI) was [l kg/m2, and there were
more female (54.1%) than male (45.9%) patients. Overall, patients had a mean time
since onset of back pain of 8.56 years and a mean time since first diagnosis of
axSpA of [l vears. I
The majority of patients (90.3%) were naive to TNFa inhibitors, and 9.7% of patients

had received one prior TNFa inhibitor with inadequate response or intolerance.

Table 9: Baseline characteristics

Secukinumab 150 Secukinumab Placebo Total
mg Load 150 mg No Load
N=185 N=184 N=186 N=555

Demographics
Age, years, mean + 39.1+11.45 39.8 + 11.68 39.3+ 11.47 394 1R
SD
Gender, female, n (%) 105 (56.8) 100 (54.3) 95 (51.1) [
Race, n (%) H H | |

American Indian or

Alaska Native
Asian
Black or African
American

White

Other
BMI, kg/m? ] ] = =

n

Mean = SD
Disease indicators
Time since diagnosis, [ ] [ ] [ | [ |
years, mean + SD
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Secukinumab 150
mg Load

N=185

Secukinumab
150 mg No Load
N=184

Placebo

N=186

Total

N=555

Time since onset of
back pain, years

n
Mean + SD

8.724 + 9.2659

8.573 + 8.6355

8.385 £ 8.3413

8.56ll

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

n
Mean + SD

Total back pain (0—100
mm), mean + SD

Nocturnal back pain
(0—100 mm), mean +
SD

MASES, mean + SD

Erythrocyte
sedimentation rate
(mm/h)

n
Mean + SD

hsCRP (mg/L), mean +
SD

13.17 £ 27.209

9.67 + 15.815

10.76 + 21.335

Abnormal hsCRP, n
(%)

104 (56.2)

107 (58.2)

105 (56.5)

Sacroiliac joint
inflammation on MRI
by history or current, n
(%)

132 (71.4)

134 (72.8)

139 (74.7)

CRP and MRI status, n
(%)

CRP+ and MRI+
CRP+ and MRI-
CRP- and MRI+

HLA-B27, n (%)
Negative
Positive

Missing

129 (69.4)

Naive to TNFa
inhibitors, n (%)

15 (8.1)

Abbreviations: BMI, body mass index; CRP, c-reactive protein; CRP+, patient with a CRP value above the
ULN at screening; CRP—, patient with a CRP value below the ULN at screening; HLA, human leukocyte
antigen; hsCRP, high sensitivity c-reactive protein; MASES, Maastricht Ankylosing Spondylitis Enthesitis
Score; MRI, Magnetic resonance imaging; MRI+, Patient with an MRI considered positive for sacroiliitis at
screening; MRI—, Patient with an MRI considered negative for sacroiliitis at screening; NSAIDs, non-steroidal
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anti-inflammatory drug; SD, standard deviation; TNFa, tumour necrosis factor alpha; VAS, visual analogue

score.

Bath Ankylosing Spondylitis Functional Index (BASFI), Bath Ankylosing Spondylitis

Disease Activity Index (BASDAI), and Bath Ankylosing Spondylitis Metrology Index

(BASMI) characteristics at baseline were similar across treatment groups, with an
overall mean BASFI score of [l a mean BASDAI score of i} and a mean
BASMI (linear) score of |} (Table 10).

Table 10: Baseline BASFI, BASDAI and BASMI

Secukinumab Secukinumab Placebo Total
150 mg Load 150 mg No Load
N=185 N=184 N=186 N=555

BASFI

Mean + SD 6.244 + 2.0392 5.922 + 2.0345 5.893 + 1.8998 ]
BASDAI

Mean + SD 7.082 + 1.3307 6.931 + 1.4494 6.760 + 1.2422 ]
Spinal Pain (BASDAI Question#2)

Mean + SD I I I I
BASMI (linear)

n H H H I

Mean:sD | N BN B
BASMI - lateral spinal flexion (cm)

n H H H L

Mean:sD | I BN BN
BASMI - tragus to wall distance (cm)

Mean:sD | I BN BN
BASMI — lumbar flexion (modified Schober, cm)

Mean:sD | I BN BN
BASMI — maximal intermalleolar distance (cm)

n H H H L

Man:sD | I B B
BASMI - cervical rotation angle (degrees)

n H L H L

Mean:sD | I B BN
BASMI - chest expansion (cm)

n H L H L

Mean + SD I I I I
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Secukinumab Secukinumab Placebo Total
150 mg Load 150 mg No Load
N=185 N=184 N=186 N=555

BASMI - occiput-to-wall distance (cm)
n H | H |
Mean + SD I I I I

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; SD, Standard deviation.

In total, |l of all patients used methotrexate (mean dose of || N IR
used sulfasalazine (mean dose of || ), and [l used corticosteroids (mean
dose of [, with similar proportions of patients across treatment groups.
Treatment groups were balanced in terms of cardiovascular history. - patients
across treatment groups had at least one relevant medical history or current medical
condition, with no clinically meaningful differences between treatment groups (|l

in the secukinumab 150 mg Load group, |l in the secukinumab 150 mg No Load
group, and [l in the placebo group).

B.2.4  Statistical analysis and definition of study groups

in the relevant clinical effectiveness evidence

B.2.4.1 Analysis sets

The following analysis sets were defined in the trial:

¢ Randomised set: The randomised set was defined as all patients who were
randomised. Unless otherwise specified, mis-randomised patients (mis-
randomised into the interactive response technology [IRT]) were excluded
from the randomised set. Mis-randomised patients were defined as those
patients who were mistakenly randomised into the IRT 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 was comprised of all analysable patients

from the randomised set to whom study treatment had been assigned.
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Following the intent-to-treat principle, patients were evaluated according to the
treatment assigned at randomisation, but actual stratum?®.

e Full analysis set 2 (FAS2): The FAS2 was comprised of all patients from the
randomised set to whom study treatment had been assigned and who had
been in enrolled at least 379 days (upper limit of visit window for Analysis Plan
B primary endpoint) before date cut-off. Following the intent-to-treat principle,
patients were evaluated according to the treatment assigned at
randomisation, but actual stratum®.

o 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.

B.2.4.2 Statistical information

A summary of the statistical methods used in PREVENT is provided in Section
B.2.4.2.1 to Section B.2.4.2.5.

B.2.4.2.1 Hypothesis objective

To demonstrate that secukinumab 150 mg SC (with load) at Week 16 was superior
to placebo in TNFa-naive patients with active nr-axSpA based on the proportion of

patients achieving an ASAS40 response.

B.2.4.2.2 Statistical analysis of primary endpoints

The analysis of the primary variable was based on the FAS. The statistical
hypothesis for ASAS40 being tested was that there is no difference in the proportion
of TNFa-naive patients fulfilling the ASAS40 criteria at Week 16 in the secukinumab

150 mg Load regimen vs placebo regimen.

The primary analysis was conducted via logistic regression with treatment and
stratification factor (CRP+/MRI+, CRP+/MRI-, CRP-/MRI+) as factors and weight as
a covariate. Odds ratios and 95% confidence intervals (Cl) were presented

comparing each secukinumab regimen to placebo.

¢ Where patients were assigned to the wrong CRP/MRI stratification group at the study site,
stratification group was overwritten by actual stratum.
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B.2.4.2.3 Statistical analysis of secondary endpoints

Secondary efficacy variables were analysed using the FAS population. The family-
wise error was set to a=5% and it was controlled with the proposed sequential

testing strategy as described in Figure 6.

Figure 6: Testing strategy for Analysis Plan A
Load No load

S
S

l

@ @@ D=

D@ oD@ OH
D@ - D@

The primary hypothesis (H1) for the primary objective (ASAS40 in TNFa-naive
patients at Week 16) for secukinumab with load regimen vs placebo was tested at a-
level. If the hypothesis H1 was rejected, then the whole was passed to the next
hypothesis (H2) which was tested at a-level. This procedure continued (pending
rejection of the null hypotheses) until H12 was rejected. If H12 was rejected, then the
full a-level was passed on to the testing sequence of secukinumab without load
which could now be tested at 5% level sequentially in a similar way.

Of note, in the description above, rejection of a hypothesis referred to rejection of the

two-sided hypothesis; however, the level of a rejected hypothesis was only passed
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on according to the sequence for the test of another hypothesis if the treatment

effect was in favour of secukinumab.

B.2.4.2.4 Sample size and power calculation

Assumptions made in performing sample size calculations were based on the results
of a study of a TNFa inhibitor in the same indication of similar design, which reported
an ASAS40 response rate of 47.1% for the active treatment and 16% for placebo at
Week 12 (49). However, this trial had a limited number of TNF-IR patients and a
meta-analysis (MA) from studies with secukinumab in AS indicated that the placebo
rates observed in recent AS studies may be higher. Hence, assumptions were based
on the result of active treatment from this TNF inhibitor study in nr-axSpA (but
adjusted for the expected inclusion of TNF-IR patients) and with placebo response
rates taken from the secukinumab MA. This MA included approximately 25% TNF-IR
patients, and the ASAS40 response rate in the 150 mg dose for TNF-IR was 76% of
the response in the TNFa-naive group. Assuming 20% of randomised patients were
TNF-IR and had the same TNF-IR vs TNF-naive response ratio as seen in the MA
(76%), the estimate for the entire population was 44.8% (i.e. 47.1%*0.8 +
47.1%*0.2%0.76) for secukinumab and 25.9% for placebo. ASAS40 in TNFa-naive

patients only was assumed to be 47.1% for secukinumab and 27.9% for placebo.

An overall type | error (2-sided) of 5% was used to control type | error. Since the
hierarchy was sequential starting with secukinumab with load tested vs placebo, the
full type | error was utilised for each comparison. Based on these assumptions it was
calculated that including 185 patients per arm would give 91% power to reject a

hypothesis of equal response rate based on Fisher’s exact test.

B.2.4.2.5 Data management, patient withdrawals

Missing data for ASAS20/40 response and other binary efficacy variables (e.g. ASAS
5/6, etc.) for data up to Week 52 were handled as follows:
1. Patients who dropped out of the trial for any reason were considered as non-
responders from the time they drop out through Week 52
2. Patients who did not have the required data to compute responses (e.g.
ASAS components) at baseline and at the specific timepoint were classified

as non-responders at the specific timepoint.
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Patients who were unblinded were considered non-responders from the time of
unblinding up to Week 52. The primary analysis used non-responder imputation.
Continuous variables (e.g. ASAS components), except for MRI endpoints, were
analysed using a mixed-effects model repeated measures (MMRM) which was valid
under the missing at random (MAR) assumption. The MMRM models were applied
only up to Week 20 when no treatment switching had occurred. As such, single-point
imputation of missing data was not performed (e.g. last observation carried forward).
For MMRM analyses of continuous variables, 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 could be that the number of
patients providing data to an analysis was smaller than the number of patients in the
FAS.

For Sl joint oedema on MRI a multiple imputation (MI) approach under MAR
assumption was applied to handle missing data. The MI model included stratification
factor (CRP+/MRI+, CRP+/MRI-, CRP—/MRI+) and TNFa inhibitor status as

categorical covariates and patient weight as a continuous covariate.

Imputation under MAR relied on the assumption that unbiased estimates could be
obtained by borrowing information from patients with collected data that were similar

with regard to model baseline covariates and measurements collected at prior visits.

B.2.5 Quality assessment of the relevant clinical
effectiveness evidence

Appendix D contains the quality assessment of each of the trials identified in the
SLR.

B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1 Patient disposition

Overall, 95.0% of randomised patients completed Week 24 of the study, with similar

proportions across all three treatment groups (Table 11).
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Table 11: Patient disposition

n (%) Secukinumab Secukinumab Placebo Total
150 mg Load | 150 mg No Load
Screened 1,583
Randomised 185 (100) 184 (100) 186 (100) | 555 (100)
FAS 185 (100) 184 (100) 186 (100) | 555 (100)
SAS I I ____m
Completed Week 24 175 (94.6) 177 (96.2) 175 (94.1) | 527 (95.0)
Discontinued before/at Week 24 10 (5.4) 7 (3.8) 11 (5.9) 28 (5.0)
AE 2(1.1) 4(2.2) 2(1.1) 8 (1.4)
Lack of efficacy 2(1.1) 1(0.5) 2(1.1) 5(0.9)
Lost to follow-up | e e e
Physician decision 0 1(0.5) 2(0.4)
Protocol deviation 0 0 1(0.2)
Subject/guardian decision 1(0.5) 5(2.7) 10 (1.8)
FAS2t [ | [ ] [ |
Completed Week 52 [ I e
Switchers between Week 20 and _ _ _
Week 52
Discontinued before/at Week 52 [ ] I e

fthe FAS2 population comprised [JlLpatients (Il of the FAS) and was used for the interim analyses of 52-

week data.

Abbreviations: AE, adverse event; FAS, full analysis set; SAS, safety analysis set.

B.2.6.2

Descriptions of study assessments

Descriptions of study assessments are provided in Table 12.

Table 12: Overview of study assessments

Assessment Description

Efficacy assessments

Assessment of
SpondyloArthritis
International
Society criteria

(ASAS) (64)

Main ASAS domains:
1. Patient’s global assessment of disease activity measured on a VAS

2. Patient’s assessment of back pain, represented by either total or nocturnal
pain scores, both measured on a VAS

3. Function represented by BASFI average of 10 questions regarding ability to
perform specific tasks as measured by VAS

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 as measured by VAS

Additional assessment domains:
5. Spinal mobility represented by the BASMI lateral spinal flexion assessment
6. C-reactive protein (acute phase reactant)
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Assessment

Description

ASAS Response
Criteria-20%
(ASAS20)

Improvement of 220% and =1 unit on a scale of 10 in at least 3 of the 4 main
domains and no worsening of 220% and =1 unit on a scale of 10 in the
remaining domain

ASAS Response
Criteria-40%

Improvement of 240% and =2 units on a scale of 10 in at least 3 of the 4 main
domains and no worsening at all in the remaining domain

remission criteria

(ASAS40)

ASAS 5/6 Improvement of 220% in at least 5 of all 6 domains

improvement

criteria

ASAS partial Value not above 2 units in each of the 4 main domains on a scale of 10

Patient’s global
assessment of
disease activity

Assessed 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?”

Patient’s
assessment of
back pain
intensity (VAS)

Assessed using a 100 mm VAS ranging from no pain to unbearable pain, after
the question “Based on your assessment, please indicate what is the amount
of back pain at any time that you experienced during the last week?” and
“Based on your assessment, please indicate what is the amount of back pain
at night that you experienced during the last week?”

Bath Ankylosing
Spondylitis
Functional Index
(BASFI)

10 questions (0—10 scale on a VAS) designed to determine the degree of
functional limitation in those patients with AS. The first 8 questions consider
activities related to functional anatomy. The final 2 questions assess the
patients’ ability to cope with everyday life (65, 66)

Bath Ankylosing
Spondylitis

Disease Activity
Index (BASDAI)

6 questions (0—10 scale on a VAS) pertaining to the 5 major symptoms of AS:
fatigue, spinal pain, joint pain /swelling, areas of localised tenderness (called
enthesitis, or inflammation of tendons and ligaments), morning stiffness
duration, morning stiffness severity

BASDAI50

The BASDAIS0 was defined as an improvement of at least 50% in the BASDAI
compared with baseline

Bath Ankylosing
Spondylitis
Metrology Index
(BASMI linear)

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 include lateral spinal flexion, tragus-to-wall
distance, lumbar flexion (modified Schober), maximal intermalleolar distance,
cervical rotation angle. Additionally, the following assessments were to be
taken: chest expansion, occiput-to-wall distance

Maastricht
Ankylosing
Spondylitis
Enthesitis Score
(MASES) and

expanded
enthesis sites

The MASES (67, 68) was developed from the Mander index, and includes
assessments of 13 sites. Enthesitis sites included in the MASES index are 1st
costochondral, 7th costochondral, posterior superior iliac spine, anterior
superior iliac spine, iliac crest (all above were assessed bilaterally), and 5th
lumbar spinous process

High sensitivity C-
reactive protein

Conducted in order to identify the presence of inflammation, to determine
its severity, and to monitor response to treatment

ASDAS-CRP and

(hsCRP)

Erythrocyte Helpful in diagnosing inflammatory diseases and is used to monitor disease
sedimentation activity and response to therapy

rate (ESR)

ASDAS-ESR, Composite index to assess disease activity in AS. Parameters used for the

ASDAS include spinal pain (BASDAI question 2), the patient global
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Assessment

Description

ASDAS response
categories

assessment of disease activity, peripheral pain/swelling (BASDAI question 3),
duration of morning stiffness (BASDAI question 6) and CRP in mg/L (or ESR)
(64, 69)

ASDAS-CRP = 0.121 x total back pain + 0.110 x patient global + 0.073 x
peripheral pain/swelling + 0.058 x duration of morning stiffness + 0.579 x
In(hsCRP +1)

ASDAS-ESR = 0.113 x patient global + 0.293 x ESR + 0.086 x peripheral
pain/swelling + 0.069 x duration of morning stiffness + 0.079 x total back pain

44-tender and

The following 44 joints were assessed for tenderness and swelling: 2

swollen joint- sternoclavicular joints L + R, 2 acromioclavicular joints L + R, 2 shoulder joints

count L + R, 2 elbows L+ R, 2 wrists L + R, 10 metacarpophalangeal joints L+ R, 10
proximal interphalangeal joints L+ R (hands), 2 knees L + R, 2 ankles L+ R, 10
metatarsophalangeal joints L + R

MRI The MRI for each patient included T1 and Short T1 Inversion Recovery (STIR)
sequences of the sagittal spine (cervical, thoracic and lumbar) and oblique
coronal of the pelvis including both sacroiliac joints

X-ray The X-ray requirements include lateral views of the cervical and thoraco-

lumbar spine for mSASSS scoring (bottom 1/3 of C2 through top 1/3 of T1,
inclusive) and anterio-posterior view of the pelvis including visibility of both
sacroiliac joints for modified New York AS determination

Quality of life assessments

Medical Outcome
Short Form
Health Survey
(SF-36) Version 2
(Acute

The SF-36 is a widely used and extensively studied instrument to measure
HRQoL among healthy patients and patients with acute and chronic
conditions. It consists of 8 subscales that can be scored individually: Physical
Functioning, Role-Physical, Bodily Pain, General Health, Vitality, Social
Functioning, Role-Emotional, and Mental Health.

Assessment of
Chronic lliness

Form)

Ankylosing The ASQol is a self-administered questionnaire designed to assess HRQoL in

Spondylitis adult patients with AS. The ASQoL contains 18 items with a dichotomous

Quality of Life yes/no response option. A single point is assigned for each "yes" response

(ASQol) and no points for each "no" response resulting in overall scores that range
from O (least severity) to 18 (highest severity).

Functional 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 this study was to assess the impact of fatigue on patients

Therapy — with nr-axSpA.

Fatigue (FACIT-

Fatigue®)

EuroQol 5D The EQ-5D is a widely used, self-administered questionnaire designed to

assess health status in adults. The measure is divided into 2 distinct sections.
The first section includes one item addressing each of five dimensions
(mobility, self-care, usual activity, pain/discomfort, and anxiety/depression).
Patients rate each of these items as "no problem," "some problem," or
"extreme problem." A composite health index is then defined by combining the
levels for each dimension. The second section of the questionnaire measures
self-rated (global) health status utilizing a vertically oriented VAS where 100
represents the "best possible health state" and 0 represents the "worst
possible health state." Respondents are asked to rate their current health by
placing a mark along this continuum. The recall period is "today", and the
questionnaire requires approximately 5 to 10 minutes to complete.

Work Productivity
and Activity
Impairment -

The WPAI-GH questionnaire is an instrument to measure impairments in both
paid work and unpaid work. It measures absenteeism, presenteeism as well
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Assessment Description

General Health as the impairments in unpaid activity because of health problem during the
(WPAI-GH) past seven days.

Safety assessments

QuantiFERON Either a QuantiFERON TB-Gold test or a PPD skin test had to be performed at
TB-Gold test or Screening. Patients with a positive test could participate in the study if further
PPD skin test work up (according to local practice/guidelines) established conclusively that

the patient had no evidence of active tuberculosis, or if presence of latent
tuberculosis was established then treatment according to local guidelines had
to be initiated.

Chest X-ray or A chest X-ray or MRI at Screening (or within 3 months prior to Screening) was

MRI performed to rule out the presence of a pulmonary malignancy or infectious
process tuberculosis.

Physical The physical examination included the examination of general appearance,

examination skin, neck, eyes, ears, nose, throat, lungs, heart, abdomen, back, lymph
nodes, extremities, vascular and neurological system.

Vital signs Vital signs included blood pressure and pulse rate measurements after 5
minutes rest in sitting
position.

Height and weight | Height in centimetres (cm) and body weight (to the nearest 0.1 kg in indoor
clothing) (both without shoes) were measured.

Laboratory These included haematology, clinical chemistry, lipid panel and urinalysis.
evaluations

Electrocardiogram | A standard 12 lead ECG was performed.

(ECG)

Pregnancy and All pre-menopausal women who were not surgically sterile had a serum (3-

assessments of hCG test (serum pregnancy test) performed at the second Screening Visit and
fertility local urine pregnancy tests.

Local tolerability The local tolerability at the site of SC injection of the study treatment was

(injection site assessed in case of any local reaction, until this had disappeared.
reactions)

Tolerability of Tolerability was assessed by AEs, laboratory values, injection site reaction
secukinumab and immunogenicity.

Abbreviations: ASAS, Assessment of SpondyloArthritis International Society criteria; BASDAI, Bath
Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index;
BASMI, Bath Ankylosing Spondylitis Metrology Index; CRP, c-reactive protein; ESR, erythrocyte
sedimentation rate; HRQoL, health-related quality of life; L, left; MASES, Maastricht Ankylosing
Spondylitis Enthesitis Score; MRI, magnetic resonance imaging; R, right; SC, subcutaneous; SD,
Standard deviation; VAS, visual analogue scale.

B.2.6.3 Summary of hierarchical testing, Week 16

All hierarchical primary and secondary endpoints at Week 16 were met (Table 13).
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Table 13: Overview of hierarchical testing, Week 16, FAS

Hypothesis Endpoint Comparison | Unadjusted | Adjusted | Statistically
number vs placebo p-value p-value significant
(testing
hierarchy)
1 ASAS40 in TNFa-naive | Secukinumab 0.0197 0.0197 Yes
patients at Week 16 150 mg
Load
2 ASAS40 at Week 16 0.0108 0.0197 Yes
3 ASAS 5/6 at Week 16 e 0.0197 Yes
4 BASDAI at Week 16 0.0006 0.0197 Yes
5 BASDAI50 at Week 16 0.0001 0.0197 Yes
6 hsCRP at Week 16 e 0.0197 Yes
7 BASFI at Week 16 0.0041 0.0197 Yes
8 Sl joint oedema on MRI e 0.0197 Yes
at Week 16
9 ASAS20 at Week 16 0.0260 0.0260 Yes
10 SF-36 PCS at Week 16 0.0006 0.0260 Yes
11 ASQoL at Week 16 0.0008 0.0260 Yes
12 ASAS partial remission <0.0001 0.0260 Yes
at Week 16
13 ASAS40 in TNFa-naive | Secukinumab e 0.0260 Yes
patients at Week 16 150 mg
No Load
14 ASAS40 at Week 16 e 0.0260 Yes
15 ASAS 5/6 at Week 16 e 0.0260 Yes
16 BASDAI at Week 16 e 0.0260 Yes
17 BASDAI50 at Week 16 e 0.0260 Yes
18 hsCRP at Week 16 e 0.0260 Yes
19 BASFI at Week 16 e 0.0260 Yes
20 Sl joint oedema on MRI e 0.0260 Yes
at Week 16
21 ASAS20 at Week 16 e 0.0260 Yes
22 SF-36 PCS at Week 16 e 0.0260 Yes
23 ASQolL at Week 16 e 0.0260 Yes
24 ASAS partial remission e 0.0260 Yes
at Week 16

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; hsCRP, high sensitivity c-reactive protein, MRI, magnetic resonance imaging;
SF-36, Short Form-36; Sl, sacroiliac; TNFa, tumour necrosis factor alpha.
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B.2.6.4 Primary endpoint: ASAS40 response in TNFa-naive patients

The primary efficacy variable of the study was met: secukinumab 150 mg Load was
superior vs placebo for ASAS40 response in TNFa-naive patients at Week 16 using
non-responder imputation (41.5% vs 29.2%; p=0.0197) (Table 14). Secukinumab
150 mg No Load also had a statistically significantly better ASAS40 response than
placebo (42.2% vs 29.2%; p=0.0146).

Table 14: Primary endpoint: ASAS40 response in TNFa-naive patients using non-
responder imputation, Week 16, FAS

Treatment group n/M (%) Comparison | OR 95% ClI p-value
Secukinumab 150 mg Load 68/164 vsNoload | 098 |G
(N=164) (41.5) vsplacebo | 1.72 | | o.0197
Secukinumab 150 mg No 70/166 vs placebo 1.76 | KR e
Load (N=166) (42.2)
Placebo (N=171) 50/171 N/A

(29.2)

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; OR, odds ratio; TNFa,
tumour necrosis factor alpha.

The time course of ASAS40 response in TNFa-naive patients is shown in Figure 7.
At Weeks 2—4, ASAS40 response was slightly higher with secukinumab 150 mg
Load vs secukinumab 150 mg No Load, with significance (unadjusted) vs placebo
being reached by Week 3 for secukinumab 150 mg Load and Week 8 for

secukinumab 150 mg No Load.
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Figure 7: ASAS40 response in TNFa-naive patients with 95% CIl using non-responder
imputation, Week 16, FAS

ﬁunadjusted p-value <0.05.
Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; TNFa, tumour necrosis factor alpha.

Sensitivity analyses support the primary analysis of the primary endpoint (Table 15).

Table 15: Sensitivity analyses: ASAS40 response in TNFa-naive patients, Week 16,
FAS

Treatment n/M (%) 95% CI Comparison OR p-
group value
Observed data

Secukinumab I [ ] vs No Load NR NR
oo 1ag Load ]

(N=164) vs placebo NR NR
Secukinumab I ] vs placebo NR NR
150 mg No

Load (N=166)

Placebo I N/A

(N=171)

Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
© Novartis 2019. All rights reserved Page 55 of 179



Treatment n/M (%) Comparison OR 95% ClI p-
group value

Multiple imputation

vs placebo -

Secukinumab
150 mg Load
(N=164)

I
Secukinumab vs placebo [ I e
150 mg No

Load (N=166)

Placebo(N=171) N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; NR, not reported; OR,
odds ratio; TNFa, tumour necrosis factor alpha.

B.2.6.5 Secondary endpoint: ASAS40 response in all patients

ASAS40 response in all patients using non-responder imputation at Week 16 was
statistically significantly higher in the secukinumab 150 mg Load and No Load
groups compared with the placebo group (40.0% and 40.8% vs 28.0%) (Table 16).

Table 16: Secondary endpoint: ASAS40 response in all patients using non-responder
imputation, Week 16, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value
Secukinumab 150 mg Load 74/185 vsNoload | 098 |GG T
(N=189) W9 | vsplacebo | 177 | NN | NN
Secukinumab 150 mg No 75/184 vsplacebo | 1.80 |G T
Load (N=184) (40.8)
Placebo (N=186) 52/186 N/A

(28.0)

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; OR, odds ratio.

The time course of ASAS40 response in all patients is shown in Figure 8. At
Weeks 2—4, ASAS40 response was slightly higher with secukinumab 150 mg Load
vs secukinumab 150 mg No Load, with significance (unadjusted) vs placebo being
reached by Week 3 for secukinumab 150 mg Load and Week 8 for secukinumab
150 mg No Load.
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Figure 8: ASAS40 response in all patients with 95% CIl using non-responder
imputation, Week 16, FAS

'unadjusted p-value <0.05.

Sensitivity analyses support the primary analysis of the secondary endpoint (Table
17).

Table 17: Sensitivity analyses: ASAS40 response in all patients, observed data, Week
16, FAS

Treatment group n/M (%) 95% ClI
Secukinumab 150 mg Load (N=185)
Secukinumab 150 mg No Load (N=184)
Placebo (N=186)

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; NR, not reported; OR,
odds ratio.

B.2.6.6 Secondary endpoint: ASAS 5/6 response in all patients

ASAS 5/6 response in all patients using non-responder imputation at Week 16 was

I - (e secukinumab 150 mg Load and No

Load groups compared with the placebo group (Table 18).
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Table 18: Secondary endpoint: ASAS 5/6 response in all patients using non-responder
imputation, Week 16, FAS

Load (N=184)
Placebo (N=186) N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; OR, odds ratio.

Treatment group n/M (%) Comparison | OR 95% ClI p-value

Secukinumab 150 mg Load _ vs No Load - _ -

(N=189) vsplacebo | [N | I | I

Secukinumab 150 mgNo | [ | vspaceroc | N [N
I

Results for ASAS 5/6 response using observed data were |l to the results
using non-responder imputation (JJlif for secukinumab 150 mg Load and [l for
secukinumab 150 mg No Load vs [l for placebo).

B.2.6.7 Secondary endpoint: BASDAI change from baseline in all patients

Least squares (LS) mean BASDAI change from baseline was statistically
significantly greater in the secukinumab 150 mg Load and No Load groups
compared with placebo (-2.35 and -2.43 vs —1.46) (Table 19).

Table 19: Secondary endpoint: BASDAI change from baseline in all patients using
MMRM, Week 16, FAS

Treatment n Within Treatment contrast
group treatment
LS mean Comparison | LS mean (SE) 95% ClI p-

change (SE) value
Secukinumab 181 -2.35 vsNoLoad | NG T BB
150 mg Load 0.201
(N=182) O200 1 vs placeno | I | I | W
Secukinumab 177 -2.43 vs placebo | [ GTGTGNGE T B
150 mg No (0.203)
Load (N=184)
Placebo 177 -1.46 N/A
(N=186) (0.205)

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; Cl, confidence interval; FAS, full
analysis set; LS, least squares; MMRM, mixed-effect model repeated measures; n, The number of patients
with measures at both baseline and the corresponding post baseline visit; N, the number of patients in each
treatment group of the specified analysis set; N/A, not applicable; SE, standard error.
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B.2.6.8 Secondary endpoint: BASDAI50 response in all patients
BASDAIS0 response in all patients using non-responder imputation at Week 16 was
statistically significantly higher in the secukinumab 150 mg Load and No Load
groups compared with the placebo group (Table 20).

Table 20: Secondary endpoint: BASDAI50 response in all patients using non-
responder imputation, Week 16, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value
Secukinumab 150 mg Load 69/185 vsNoload | '
(N=185) B73) | s placebo | I | NN | NN
Secukinumab 150 mg No 69/184 vsplacebo |l G T
Load (N=184) (37.5)
Placebo (N=186) 39/186 N/A

(21.0)

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CI, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; OR, odds ratio.

B.2.6.9 Secondary endpoint: hsCRP change from baseline in all patients

LS mean hsCRP change from baseline was statistically significantly greater in the
secukinumab 150 mg Load and No Load groups compared with placebo (0.64 for

both secukinumab groups vs 0.91 for placebo) (Table 21).

Table 21: Secondary endpoint: hsCRP change from baseline in all patients using
MMRM, Week 16, FAS

Treatment n Within Treatment contrast
group treatment
Exploratory | Comparison LS mean 95% CI p-
LS mean (SE) value
change (SE)
Secukinumab 180 | 0.64 (1.078) | vs No Load [ I e
Notgg) vepiacoro | N | I |
Secukinumab 176 | 0.64 (1.079) | vs placebo [ I e
150 mg No Load
(N=184)
Placebo 175 | 0.91 (1.080) N/A
(N=186)

Abbreviations: ClI, confidence interval; FAS, full analysis set; hsCRP, high-sensitivity c-reactive protein; LS, least
squares; MMRM, mixed-effect model repeated measures; n, number of patients with measurements at both
baseline and the post-baseline visit; N, number of patients in the randomised treatment group; N/A, not
applicable; SE, standard error.
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B.2.6.10 Secondary endpoint: BASFI change from baseline in all patients

LS mean BASFI change from baseline was statistically significantly greater in the
secukinumab 150 mg Load and No Load groups compared with placebo (-1.75 and
-1.64 vs -1.01) (Table 22).

Table 22: Secondary endpoint: BASFI change from baseline in all patients using
MMRM, Week 16, FAS

Treatment n Within Treatment contrast
group treatment
LS mean | Comparison | LS mean (SE) 95% CI p-
change value
(SE)
Secukinumab 181 -1.75 vs No Load _ _ -
150 mg Load 0.202
(N159) (0:202) " s placebo | I | I | I
Secukinumab 177 -1.64 vs placebo _ _ -
150 mg No (0.204)
Load (N=184)
Placebo 177 -1.01 N/A
(N=186) (0.206)

Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; Cl, confidence interval; FAS, full analysis
set; LS, least squares; M, number of patients in the treatment group of the specified analysis set; MMRM, mixed-
effect model repeated measures; n, number of patients with measures at both baseline and the corresponding
post baseline visit; N, number of patients in each treatment group of the specified analysis; N/A, not applicable;
SE, standard error.

B.2.6.11  Secondary endpoint: MRI Sl joint oedema score change from

baseline in all patients

At Week 16, the mean Sl joint oedema score change from baseline using analysis of
covariance (ANCOVA) based on multiple imputation was statistically significantly
greater for secukinumab 150 mg Load and No Load compared with placebo (-1.68
and —-1.03 vs -0.39) (Table 23).
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Table 23: Secondary endpoint: MRI Sl joint oedema score change from baseline in all
patients using ANCOVA based on multiple imputation, Week 16, FAS

Treatment group n Mean (SE) Comparison Estimate SE | p-value
Secukinumab 150 180 | —1.68(0.24) | vs No Load [ ] N
mg Load (N=185) vs placebo N — W
Secukinumab 150 177 | —-1.03(0.18) | vs placebo [ ] N
mg No Load (N=184)

Placebo (N=186) 174 | -0.39(0.15) N/A

Abbreviations: ANCOVA, analysis of covariance; Cl, confidence interval; FAS, full analysis set; M, number of
patients in the treatment group of the specified analysis set; MRI, magnetic resonance imaging; n, number of
patients with measures at both baseline and the corresponding post baseline visit; N, number of patients in each

treatment group of the specified analysis set; N/A, not applicable; OR, odds ratio; SE, standard error; Si
sacroiliac.

B.2.6.12 Secondary endpoint: ASAS20 response in all patients

ASAS20 response in all patients using non-responder imputation at Week 16 was

I i the secukinumab 150 mg Load and No

Load groups compared with the placebo group (il and |l vs ) (Table
24),

Table 24: Secondary endpoint: ASAS20 response in all patients using non-responder
imputation, Week 16, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value
Secukinumab 150 mg B oo I T B
Load (N=185) vsplacebo | ]l ' | 0.0260
Secukinumab150mgNo | I | 'sracebo | N R
Load (N=184)

Placebo (N=186) I N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; OR, odds ratio.
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B.2.6.13 Secondary endpoint: SF-36 change from baseline in all patients
LS mean short-form-36 (SF-36) physical component summary (PCS) change from

baseline was statistically significantly greater in the secukinumab 150 mg Load and
No Load groups compared with placebo (5.71 and 5.57 vs 2.93) (Table 25).

Table 25: Secondary endpoint: SF-36 PCS change from baseline in all patients using
MMRM, Week 16, FAS

Treatment n Within Treatment contrast
group treatment
LS mean Comparison LS mean 95% CI p-value
change (SE) (SE)
Secukinumab 182 | 5.71(0.683) | vsNoLoad | Gz HEEEE BB
150 mg Load
(N=189) vsplacebo | NENNNNNN | I | N
Secukinumab 176 | 5.57(0.694) | vsplacebo |GGz HIEEE R
150 mg No
Load (N=184)
Placebo 178 | 2.93 (0.705) N/A
(N=186)

Abbreviations: Cl, confidence interval; FAS, full analysis set; hsCRP, high-sensitivity c-reactive protein; LS, least
squares; MMRM, mixed-effect model repeated measures; n, number of patients with measures at both
baseline and the corresponding post baseline visit; N, number of patients in each treatment group of the specified
analysis set; N/A, not applicable; PCS, physical component summary; SE, standard error; SF-36, short form-36.

As seen for the SF-36 PCS, LS mean change from baseline in SF-36 mental
component summary (MCS) was ||l for both secukinumab groups than

placebo (] and Jll vs ) (Table 26).

Table 26: Secondary endpoint: SF-36 MCS change from baseline in all patients using
MMRM, Week 16, FAS

Treatment n Within Treatment contrast
group treatment
LS mean Comparison | LS mean (SE) 95% ClI p-value
change (SE)
Secukinumab | 182 | [N | vsNoload | BN R
150 mg Load
(N=18§) vsplacebo | [HRIININN NN B
Secukinumab | 176 | [N | vspacebo | I N R
150 mg No
Load (N=184)
Placebo 178 | GG N/A
(N=186)

Abbreviations: ClI, confidence interval; FAS, full analysis set; hsCRP, high-sensitivity c-reactive protein; LS, least
squares; MCS, mental component summary; MMRM, mixed-effect model repeated measures; n, number of
subjects with measures at both baseline and the corresponding post baseline visit; N, number of subjects in each
treatment group of the specified analysis set; N/A, not applicable; SE, standard error; SF-36, short form-36.
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B.2.6.14 Secondary endpoint: ASQoL change from baseline in all patients
LS mean Ankylosing Spondylitis Quality of Life (ASQoL) change from baseline was

statistically significantly greater in the secukinumab 150 mg Load and No Load
groups compared with placebo (-3.45 and —-3.62 vs -1.84) (Table 27).

Table 27: Secondary endpoint: ASQoL change from baseline in all patients using
MMRM, Week 16, FAS

Treatment n Within Treatment contrast
group treatment
LS mean Comparison | LS mean (SE) 95% CI p-
change value
(SE)
Secukinumab 181 -3.45 vs No Load _ _ -
150 mg Load 0.408
(N159) (0:408) 1" \s placebo | NG | I |
Secukinumab 176 -3.62 vs placebo _ _ -
150 mg No (0.414)
Load (N=184)
Placebo 177 -1.84 N/A
(N=186) (0.421)

Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; Cl, confidence interval; FAS, full analysis set; LS,
least squares; MMRM, mixed-effect model repeated measures; n, number of subjects with measures at both
baseline and the corresponding post baseline visit; N, number of subjects in each treatment group of the
specified analysis set; N/A, not applicable; SE, standard error.

B.2.6.15 Secondary endpoint: ASAS partial remission in all patients

ASAS partial remission in all patients using non-responder imputation at Week 16
was achieved by a statistically significantly higher proportion of patients in the
secukinumab 150 mg Load and No Load groups compared with the placebo group
(21.6% and 21.2% vs 7.0%) (Table 28).

Table 28: Secondary endpoint: ASAS partial remission in all patients using non-
responder imputation, Week 16, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value

Secukinumab 150 mg Load | 40/185 (21.6) vs No Load

(N=185) vs placebo

I
I
Secukinumab 150 mg No 39/184 (21.2) | vs placebo e
Load (N=184)

Placebo (N=186) 13/186 (7.0) N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; OR, odds ratio.
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B.2.6.16

B.2.6.16.1

Health-related quality of life

SF-36 change from baseline at Week 16

The change from baseline in SF-36 PCS at Week 16 was assessed as a secondary

endpoint. Results are summarised in Section B.2.6.13.

B.2.6.16.2

SF-36 PCS and MCS response at Week 16

MCS and PCS responders were defined as patients with an improvement of = 2.5

points. SF-36 MCS and PCS response using non-responder imputation up to Week
16 is summarised in Table 29 and Table 30.

Table 29: MCS response in all patients using non-responder imputation, Week 16, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value
Secukinumab 150 mg _ vs No Load - _ -
road (N=189) vs placero | N | N | I
Secukinumab 150 mg No _ vs placebo - _ -
Load (N=184)

Placebo (N=186) I N/A

Abbreviations: Cl, confidence interval; FAS, full analysis set; M, number of patients in the treatment group of the
specified analysis set; MCS, Mental component summary score; n, number of patients responded; N, number of
patients in the randomised treatment group; N/A, not applicable; OR, odds ratio.

Table 30: PCS response in all patients using non-responder imputation, Week 16, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value
Secukinumab 150 mg B oo I BB
road (N=189) vsplacebo | [N | I |
Secukinumab150mgNo || IEGzg @ 'srecero [ '
Load (N=184)

Placebo (N=186) ] N/A

Abbreviations: ClI, confidence interval; FAS, full analysis set; M, number of patients in the treatment group of the
specified analysis set; n, number of patients responded; N, number of patients in the randomised treatment
group; N/A, not applicable; OR, odds ratio; PCS, Physical component summary score.

B.2.6.16.3 ASQoL at Week 16

The change from baseline in ASQoL at Week 16 was assessed as a secondary

endpoint. Results are summarised in Section B.2.6.14.
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B.2.6.16.4 FACIT-Fatigue at Week 16

FACIT-Fatigue change from baseline using MMRM at Week 16 is presented in Table

31.

Table 31: FACIT change from baseline in all patients using MMRM, Week 16, FAS

Within treatment Treatment contrast in LS mean (Change)
Treatment group LS SE Comparison LS SE 95% CI p-value
Mean Mean
Change
Secukinumab 150 | ]l | Il | vsnelcad | HH | | N R
Mg Load (N189) vs placebo | N | NN | I |
Secukinumab 150 | [l | I | vspacero | N N N
mg No Load
(N=184)
Placebo (N=186) [ [ ] N/A

Abbreviations: Cl, confidence interval; FAS, full analysis set; LS, least squares; MMRM, mixed-effect model
repeated measures; N, number of patients in the randomised treatment group; N/A, not applicable; SE, standard

error.

B.2.6.16.5

EQ-5D at Week 16

EuroQol-5 dimensions (EQ-5D) health state assessment change from baseline using
MMRM at Week 16 is presented in Table 32.

Table 32: EQ5D health state assessment change from baseline in all patients using
MMRM, Week 16, FAS

Within treatment Treatment contrast in LS mean (Change)
Treatment group LS SE Comparison LS SE 95% CI p-value
Mean Mean
Change
Secukinumab B Bl snoad [ N R
vl vs placebo | N | I | I | N
Secukinumab B B | specero | HH | N BN
150 mg No Load
(N=184)
Placebo (N=186) [ [ ] N/A

Abbreviations: ClI, confidence interval; FAS, full analysis set; LS, least squares; MMRM, mixed-effect model
repeated measures; N, number of patients in the randomised treatment group; N/A, not applicable; SE, standard

error.
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B.2.6.16.6

WPAI-GH at Week 16

The mean change of Work Productivity and Activity Impairment Questionnaire —

General Health (WPAI-GH) domains from baseline using observed data is

summarised in Table 33.

Table 33: Summary of WPAI-GH change from baseline in all patients using observed

data, Week 16, FAS

Original treatment Current treatment n Mean SD
Percent work time missed due to health

Secukinumab 150 mg Load | Secukinumab 150 mg Load [ | e e
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No [ ] [ [ ]
Load (N=184) Load

Placebo (N=186) Placebo [ e [ ]
Percent impairment while working due to health

Secukinumab 150 mg Load | Secukinumab 150 mg Load [ | [ [
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No [ | [ ] [ ]
Load (N=184) Load

Placebo (N=186) Placebo [ ] [ ] [ ]
Overall work impairment due to health

Secukinumab 150 mg Load | Secukinumab 150 mg Load [ | e e
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No [ | e e
Load (N=184) Load

Placebo (N=186) Placebo [ | e e
Percent activity impairment due to health

Secukinumab 150 mg Load | Secukinumab 150 mg Load [ | [ ] [
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No [ | [ ] [ ]
Load (N=184) Load

Placebo (N=186) Placebo [ | [ ] [ ]

Abbreviations: Cl, confidence interval; FAS, full analysis set; n, number of subjects with measures at both
baseline and the corresponding post baseline visit; N, number of subjects in each treatment group of the
specified analysis set; N/A, not applicable; SD, standard deviation; WPAI-GH, Work Productivity and Activity

Impairment - General Health.
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B.2.6.17

Exploratory analyses

An overview of 16-week exploratory analyses is provided in Table 34.

Table 34: Summary of exploratory analyses, Week 16, FAS

BASMI linear change from baseline in all patients using MMRM

Treatment group n Within Treatment contrast
treatment
LS mean Comparison LS mean 95% CI p-value
change (SE) (SE)
Secukinumab 150 mg | 179 * vsNoLoad | N HEEEEE
road (N=189) vepiacebo | IR | I | -
Secukinumab 150 mg | 174 * vs placebo * I N
No Load (N=184)
Placebo (N=186) 175 * N/A
MASES change from baseline in all patients using MMRM
Treatment group n Within Treatment contrast
treatment
LS mean Comparison LS mean 95% CI p-value
change (SE) change (SE)
Secukinumab 150 mg | 182 * vsNoLoad | N NN B
road (N=189) vepiacebo | IR | N | -
Secukinumab 150 mg | 176 * vs placebo * I N
No Load (N=184)
Placebo (N=186) 179 * N/A
ASDAS-CRP change from baseline in all patients using MMRM
Treatment group n Within Treatment contrast
treatment
LS mean Comparison LS mean 95% ClI p-value
change (SE) change (SE)
Secukinumab 150 mg | 175 * vsNoload | EEE NN B
road (N=189) vepiacebo | IR | N | N
Secukinumab 150 mg | 175 vs placebo
No Load (N=184)
Placebo (N=186) 175 * N/A
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ASDAS-ESR change from baseline in all patients using MMRM

Treatment group n Within Treatment contrast

treatment

LS mean Comparison LS mean 95% CI p-value

change (SE) change (SE)

Secukinumab 150 mg | 174 * vsNoLoad | I NN B
road (N=185) vopieceb | MR | NN |
Secukinumab 150 mg | 176 * vs placebo * * I
No Load (N=184)
Placebo (N=186) 176 * N/A

ASDAS-CRP clinically important improvement in all patients using non-responder imputation

Placebo (N=186)

N/A

Treatment group n/M (%) Comparison OR 95% CI p-value
Secukinumab 150 mg Load * vs No Load - _ -
(N=159) vspiaceo | [ | N | N
Secukinumab 150 mg No * vs placebo - _ -
Load (N=184)

*

ASDAS-ESR clinically important improvement in all patients using non-responder imputation

Placebo (N=186)

N/A

Treatment group n/M (%) Comparison OR 95% CI p-value
Secukinumab 150 mg Load * vs No Load [ ] I e
(N=185) vsplacero | N | N |
Secukinumab 150 mg No * vs placebo [ ] I e
Load (N=184)
Placebo (N=186) * N/A
ASDAS-CRP major improvement in all patients using non-responder imputation
Treatment group n/M (%) Comparison OR 95% CI p-value
Secukinumab 150 mg Load * vs No Load [ I e
(N=189) vsplacero | [ | N | NN
Secukinumab 150 mg No * vs placebo [ I e
Load (N=184)
Placebo (N=186) ] N/A
ASDAS-ESR major improvement in all patients using non-responder imputation
Treatment group n/M (%) Comparison OR 95% CI p-value
Secukinumab 150 mg Load * vs No Load [ [ e
(N=189) vsplacero | N | NN | EEE
Secukinumab 150 mg No * vs placebo [ I e
Load (N=184)

I
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ASDAS-CRP inactive disease in all patients using non-responder imputation

Treatment group n/M (%) Comparison OR 95% ClI p-value
Secukinumab 150 mg Load * vs No Load - _ -
(N=189) vsplacebo | N | N |
Secukinumab 150 mg No * vs placebo - _ -
Load (N=184)
Placebo (N=186) ] N/A
ASDAS-ESR inactive disease in all patients using non-responder imputation
Treatment group n/M (%) Comparison OR 95% ClI p-value
Secukinumab 150 mg Load * vs No Load - _ -
(N=189) vsplacebo | N | S |
Secukinumab 150 mg No * vs placebo - _ -
Load (N=184)
Placebo (N=186) ] N/A
Adjusted swollen and tender 44 joint count change from baseline in all patients using non-
responder imputation
Treatment group n Within Treatment contrast

treatment

LS mean Comparison LS mean 95% CI p-value

change (SE) change (SE)

Securumab 150 mg |64 | I | v= NoLood | NN | NN | NN
-oad (N=189 vepiacebo | IR | N | -
Secukinumab 150 mg | 75 * vs placebo * I N
No Load (N=184)
Placebo (N=186) 66 * N/A
Inflammation represented by duration and severity of morning stiffness (mean of BASDAI
questions 5 and 6) in all patients using MMRM
Treatment group n Within Treatment contrast

treatment

LS mean Comparison LS mean 95% CI p-value

change (SE) change (SE)

Secukinumab 150 mg | 181 * vsNoLoad | N NN
road (N=185) vepiacebo | IR | N | I
Secukinumab 150 mg | 177 vs placebo e
No Load (N=184)
Placebo (N=186) 177 * N/A
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Patient’s global assessment of disease activity in all patients using MMRM

Treatment group n Within Treatment contrast
treatment
LS mean Comparison LS mean 95% CI p-value
change (SE) change (SE)
Secukinumab 150 mg | 176 * vsNoload | NN NN BN
road (N=189) vepiacebo | NN | N | N
Secukinumab 150 mg | 176 * vs placebo * * ]
No Load (N=184)
Placebo (N=186) 177 * N/A
Back pain in all patients using MMRM
Treatment group n Within Treatment contrast
treatment
LS mean Comparison LS mean 95% CI p-value
change (SE) change (SE)
Secukinumab 150 mg | 180 * vsNoLoad | N HEEEE B
road (N=189) vepiacebo | RN | N |
Secukinumab 150 mg 177 * vs placebo * * -
No Load (N=184)
Placebo (N=186) 177 * N/A
Change in ASspiMRI-a in all patients using multiple imputation
Treatment group n Within Treatment contrast
treatment
Mean Comparison Mean 95% CI
change (SE) change (SE)
Secukinumab 150 mg | 179 | | IEGEIEIIIIl | vs No Load | [ | e
road (N=185) vsplacebo || W [
Secukinumab 150 mg | 177 | NI | vs p'acebo | [ | e
No Load (N=184)
Placebo (N=186) 176 | GG N/A

Change in ESR in all patients

Treatment group n Mean Treatment contrast
change

Secukinumab 150 mg | 179 | [ EGGEG NR

Load (N=185)

Secukinumab 150 mg | 177 | [ KGR NR

No Load (N=184)

Placebo (N=186) 176 | G NR

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; ASDAS, Ankylosing Spondylitis

Disease Activity Score; ASspiMRI-a, Ankylosing spondylitis spine MRI score for activity; BASDAI, Bath
Ankylosing Spondylitis Disease Activity Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; Cl,
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confidence interval; CRP, c-reactive protein; ESR, erythrocyte sedimentation rate; FAS, full analysis set; LS,
least squares; M, number of patients in the treatment group of the specified analysis set; MASES, Maastricht
Ankylosing Spondylitis Enthesitis Score; n, number of subjects with measures at both baseline and the
corresponding post baseline visit; N, number of subjects in each treatment group of the specified analysis set;
N/A, not applicable; NR, not reported; OR, odds ratio; SE, standard error.

B.2.6.18 Summary of hierarchical testing, Week 52 (Analysis Plan B)

The 16-week data already presented in previous sections is the primary information
for this submission. These interim 52-week analyses are submitted as longer-term

supporting evidence

In this interim analysis of the Week 52 hypothesis testing,
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Table 35: Overview of hierarchical testing, Week 52, FAS/FAS2

Hypothesis Endpoint Comparison vs Info fraction | Unadjusted Adjusted p-value Statistically
T placebo p-value Group sequential | Testing hierarchy | Significant
1 ASAS40 in TNFa-naive Secukinumab 150 mg - - - - Yes
patients at Week 52 No Load
2 ASAS40 at Week 52 [ I I I |
ASAS40 at Week 16 [ I I I |
4 ASAS40 in TNFa-naive Secukinumab 150 mg - - - - -
patients at Week 52 Load
5 ASAS40 at Week 52 ] ] ] I |
6 ASAS40 at Week 16 [ I I I |
7 BASDAI at Week 16 Secukinumab 150 mg B I e I H
8 BASDAI50 at Week 16 No Load I [ [ I H
9 BASDAI50 at Week 52 I I I I |
10 hsCRP at Week 16 I I ] I |
11 SF-36 PCS at Week 16 I I I I |
12 ASQoL at Week 16 I I I ] |
13 ASAS 5/6 at Week 16 I I I I |
14 ASAS20 at Week 16 I I I ] |
15 BASFI at Week 16 I I ] I |
16 Sl joint oedema on MRI ] ] ] ] H
at Week 16
17 ASDAS-CRP inactive ] ] ] I |
disease at Week 52

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; hsCRP, high sensitivity c-reactive protein, MRI, magnetic resonance imaging; SF-36,
Short Form-36; SI, sacroiliac; TNFa, tumour necrosis factor alpha.
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B.2.6.19 Primary endpoint: ASAS40 response in TNFa-naive patients
(Analysis Plan B)

The primary efficacy variable of the study was met: secukinumab 150 mg No Load
was ]I vs placebo for ASAS40 response in TNFa-naive patients at Week 52

using non-responder imputation ([l vs |, I (Table 36). Secukinumab
150 mg Load also had a [ G A sAS40 response
than placebo (I vs I I

Table 36: Primary endpoint: ASAS40 response in TNFa-naive patients using non-
responder imputation, Week 52, FAS2

Load (N=115)
Placebo (N=119) N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS2, full
analysis set 2; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; OR, odds ratio; TNFa,
tumour necrosis factor alpha.

Treatment group n/M (%) Comparison | OR 95% ClI p-value

Secukinumab 150 mg Load _ vs No Load - _ -

(N=14) vsplacebo | [ | I | N

Secukinumab 150 mgNo | S | vspecero | N N K
I

The time course of ASAS40 response in TNFa-naive patients is shown in Figure 9.

Figure 9: ASAS40 response in TNFa-naive patients with 95% Cl using non-responder
imputation, Week 52, FAS2

W unadjusted p-value <0.05.
Abbreviations: TNFa, tumour necrosis factor alpha
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Sensitivity analyses support the primary analysis of the primary endpoint (Table 37).

Table 37: Sensitivity analyses: ASAS40 response in TNFa-naive patients, Week 52,

FAS2
Treatment Current n/M (%) Comparison | OR 95% ClI p-value
group treatment
Observed data
Secukinumab Secukinumab | [ IGEG N/A NR I R
150 mg Load 150 mg Load
(N=114) Open label | [N ]
secukinumab
150 mg
SoC I I
Total I I
Secukinumab Secukinumab [ ] N/A NR | T NR
150 mg No Load 150 mg No
(N=115) Load
Open label I I
secukinumab
150 mg
Total I I
Placebo Placebo [ ] N/A NR (T R
(N=119) open tabel | | | I
secukinumab
150 mg
Total I I
Modified rescue penalty
Secukinumab N/A B  s'o0ad | HE
150 mg Load
(N=114)
Secukinumab B | soeceoo |HH N N
150 mg No Load
(N=115)
Placebo B | soeceoo || N
(N=119)

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS2, full
analysis set 2; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; N/A, not applicable; NR, not reported; OR,
odds ratio; SoC, standard-of-care; TNFa, tumour necrosis factor alpha.

B.2.6.20

Secondary endpoints, 52 weeks (Analysis Plan B)

An overview of secondary endpoint results (not already presented in Sections

B.2.6.4 to B.2.6.15 as part of the 16-week analysis) from the interim 52-week

analysis is provided in Table 38.
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Table 38: Summary of secondary endpoint results, Week 52, FAS2

ASAS40 response in all patients using non-responder imputation

Treatment group n/M (%) Comparison | OR 95% CI p-value
Secukinumab 150 mg Load (N=133) | | I | sNoload || | T T
vsplacebo | [ | N TR
Secukinumab 150 mg No Load [ e B 00 O BE
(N=132)
Placebo (N=132) [ ] N/A
BASDAIS50 response in all patients using non-responder imputation
Treatment group n/M (%) Comparison | OR 95% ClI p-value
Secukinumab 150 mg Load (N=133) | | ENNNEEEE | vs No Load
vs placebo
Secukinumab 150 mg No Load B s placebo
(N=132)
Placebo (N=132) [ ] N/A

ASDAS-CRP inactive disease in all patients using non-responder imputation

Treatment group n/M (%) Comparison | OR 95% ClI p-value

Secukinumab 150 mg Load (N=133) || Il | sNoload | R | I T
vs placebo I I

Secukinumab 150 mg No Load B oo | 0 e

(N=132)

Placebo (N=132) [ ] N/A

ASQolL change from baseline in all patients using RANK based analysis

Treatment group n/M (%)* Comparison | Mean SD p-value

Secukinumab 150 mg Load (N=133) e vs placebo [ [ e

Secukinumab 150 mg No Load e vs placebo [ [ e

(N=132)

Placebo (N=132) e N/A [ [ [ ]

TPatients with no intercurrent event only

Abbreviations: 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; Cl, confidence interval; CRP, c-reactive protein; FAS2, full analysis set 2; M, number of
patients in the treatment group of the specified analysis set; n, number of patients responded; N, number of

patients in the randomised treatment group; N/A, not applicable; OR, odds ratio; SD, standard deviation.

B.2.7

Subgroup analysis

A summary of the subgroup results is provided in Appendix E. Pre-planned subgroup

analyses were conducted according to randomisation strata:

e Objective signs of inflammation (CRP+ and MRI+; CRP+ and MRI-; CRP-

and MRI+)

e Previous biological treatment experience (TNFa-naive; TNF-IR).
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B.2.7.1  According to objective signs of inflammation

B.2.7.1.1 ASAS40 response

The subgroup analyses showed that ASAS40 response was [l in the
secukinumab 150 mg Load (JJlf) and secukinumab 150 mg No Load (|}
groups than the placebo group (JJlf) for TNFa-naive patients who were CRP+ and

P

MRI+ at screening (Table 39). In the two other randomisation strata (CRP+ and
MRI—-; CRP-and MRI+) ASAS40 response in TNFa-naive patients showed

I i the

secukinumab 150 mg Load and No Load groups over time compared with placebo.

Table 39: Subgroup analyses: ASAS40 response in TNFa-naive patients, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value
CRP+ and MRI+
Secukinumab 150 mgload | | sNoload | N |
(N=49) vs placebo | [ | I |
Secukinumab 150 mg No B oo 0 e
Load (N=52)
Placebo (N=50) [ ] N/A
CRP+ and MRI-
Secukinumab 150 mgLoad || | vs \o Load | N |
(N=49) vs placebo | [ | I
Secukinumab 150 mg No [ RN 0 |
Load (N=44)
Placebo (N=45) [ ] N/A
CRP- and MRI+
Secukinumab 150 mg Load | [ | vs No Load ]
(N=70)

vs placebo I
Secukinumab 150 mg No B | s placebo ]
Load (N=70)
Placebo (N=76) [ ] N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; CRP, c-

reactive protein; FAS, full analysis set; M, number of patients in the treatment group of the specified analysis set;
MRI, magnetic resonance imagining; n, number of patients responded; N, number of patients in the randomised

treatment group; N/A, not applicable; NR, not reported; OR, odds ratio; TNFa, tumour necrosis factor alpha.

Similar results were observed in the whole trial population (Table 40).
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Table 40: Subgroup analyses: ASAS40 response in all patients, FAS

Treatment group n/M (%) Comparison | OR 95% ClI p-value

CRP+ and MRI+

Secukinumab 150 mg Load _ _ - _ -
(N=54) I I .
Secukinumab 150 mg No I N e ]
Load (N=57)

Placebo (N=55) I N/A

CRP+ and MRI-

Secukinumab 150 mg Load _ vs No Load - _ -
(N=52) vsplacebo | [ N &
Secukinumab 150 mg No _ vs placebo - _ -
Load (N=51)

Placebo (N=51) ] N/A

CRP- and MRI+

Secukinumab 150 mgLoad | I | sNoload || | R
(N=79) vsplacebo | [ N &
Secukinumab 150 mg No [ IEEmE B I
Load (N=76)

Placebo (N=80) I N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; CRP, c-

reactive protein; FAS, full analysis set; M, number of patients in the treatment group of the specified analysis set;
MRI, magnetic resonance imagining; n, number of patients responded; N, number of patients in the randomised

treatment group; N/A, not applicable; NR, not reported; OR, odds ratio.

B.2.7.1.2 ASAS 5/6 response

For patients who were CRP+ and MRI+ at Screening, ASAS 5/6 response at Week

16 using non-responder imputation was || GczcNGNGEEEEE i

secukinumab 150 mg Load (JJlf) and secukinumab 150 mg No Load (JJli}) than
with placebo (), GGG s p'acebo, respectively. For patients
who were CRP+ and MRI- at screening, ASAS 5/6 response was [JJJij with
secukinumab 150 mg Load, [l with secukinumab 150 mg No Load, and | i}
with placebo, | N s p'acebo, respectively. For patients who
were CRP- and MRI+ at screening, ASAS 5/6 response was [ with
secukinumab 150 mg Load, [JJlij with secukinumab 150 mg No Load, and |||}

with placebo, [N s placebo, respectively.
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B.2.7.1.3 BASDAI change from baseline

For patients who were CRP+ and MRI+ at screening, the LS mean BASDAI change
from baseline at Week 16 using MMRM was B ith secukinumab 150 mg
Load (i) and secukinumab 150 mg No Load (i) than with placebo ().
both secukinumab arms |l vs placebo. For patients who were CRP+ and
MRI- at screening, LS mean BASDAI change from baseline was [JJJij with
secukinumab 150 mg Load, [l with secukinumab 150 mg No Load, and ||}
with placebo, | NN s p'acebo, respectively. For patients who
were CRP- and MRI+ at screening, LS mean BASDAI change from baseline was
I vith secukinumab 150 mg Load, ] with secukinumab 150 mg No Load,

and [l with placebo, | s p'acebo, respectively.

B.2.7.1.4 BASDAI50 response

For patients who were CRP+ and MRI+ at screening, BASDAI50 response using
non-responder imputation at Week 16 was [JJJJlij with secukinumab 150 mg Load
() and secukinumab 150 mg No Load (i) than with placebo (i), both
secukinumab arms [l vs placebo. For patients who were CRP+ and MRI- at
screening, BASDAI50 response was [JJJli] with secukinumab 150 mg Load, |l
with secukinumab 150 mg No Load, and |JJilij with placebo, | EEGCNGNG
vs placebo, respectively. For patients who were CRP- and MRI+ at screening,
BASDAI50 response was [l with secukinumab 150 mg Load, |JJij with

secukinumab 150 mg No Load, and |JJill with placebo, | G s

placebo, respectively.

B.2.7.1.5 BASFI change from baseline

For patients who were CRP+ and MRI+ at screening, BASFI change from baseline
using MMRM at Week 16 was |l with secukinumab 150 mg Load (Jjil}) and
secukinumab 150 mg No Load (JJil}) than with placebo (), KKGGGNGNG_G
I s p/acebo, respectively. For patients who were CRP+ and MRI- at
screening, BASFI change from baseline was [JJJli] with secukinumab 150 mg Load,
I vith secukinumab 150 mg No Load, and [JJilij with placebo,

B s o'ocebo, respectively. For patients who were CRP— and

MRI+ at screening, BASFI change from baseline was [JJJij with secukinumab 150
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mg Load, [l with secukinumab 150 mg No Load, and [l with placebo,

I s placebo, respectively.

B.2.7.1.6 ASAS20 response

For patients who were CRP+ and MRI+ at screening, ASAS20 response at Week 16
using non-responder imputation was [JJJJl] with secukinumab 150 mg Load ()
and secukinumab 150 mg No Load (i) than with placebo (). G and
B s placebo, respectively. For patients who were CRP+ and MRI- at
screening, ASAS20 response was [l with secukinumab 150 mg Load, |JJlij with
secukinumab 150 mg No Load, and [} with placebo, | GGG s
placebo, respectively. For patients who were CRP— and MRI+ at screening, ASAS20
response was [JJJl| with secukinumab 150 mg Load, I ith secukinumab

150 mg No Load, and [} with placebo, | G s p'acebo,

respectively.

B.2.7.1.7 SF-36 change from baseline

For patients who were CRP+ and MRI+ at screening, the SF-36 PCS LS mean
change from baseline using MMRM at Week 16 was - with secukinumab

150 mg Load (Jl)) and secukinumab 150 mg No Load (Jll) than with placebo
(). B s o'acebo, respectively. For patients who were
CRP+ and MRI- at screening, SF-36 PCS LS mean change from baseline was ||}
with secukinumab 150 mg Load, [JJij with secukinumab 150 mg No Load, and ||}
with placebo, | G s p'acebo, respectively. For patients who
were CRP- and MRI+ at screening, SF-36 PCS LS mean change from baseline was
I vith secukinumab 150 mg Load, [} with secukinumab 150 mg No Load, and

B vith placebo, |GG s p'acebo, respectively.

Similarly, the LS mean change from baseline in SF-36 MCS using MMRM at Week
16 was also |l in both secukinumab groups than in the placebo group (i} for
secukinumab 150 mg Load and [l for secukinumab 150 mg No Load vs i} for
placebo), | NG s p'acebo, respectively. For patients who were
CRP+ and MRI- at screening, LS mean change from baseline in SF-36 MCS was
Il vith secukinumab 150 mg Load, i} with secukinumab 150 mg No Load, and

B vith placebo, GGG s p'2cebo, respectively. For patients

who were CRP- and MRI+ at screening, LS mean change from baseline in SF-36

Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
© Novartis 2019. All rights reserved Page 79 of 179



MCS was ] with secukinumab 150 mg Load, il with secukinumab 150 mg No

Load, and [} with placebo, | GGG s p'acebo, respectively.

B.2.7.1.8 ASQoL change from baseline

For patients who were CRP+ and MRI+ at screening, the LS mean ASQoL change
from baseline using MMRM at Week 16 was [JJJJl] with secukinumab 150 mg
Load (i) and secukinumab 150 mg No Load (i) than with placebo (),
B s p'acebo, respectively. For patients who were CRP+ and
MRI- at screening, LS mean ASQoL change from baseline was [} with
secukinumab 150 mg Load, ] with secukinumab 150 mg No Load, and ||}
with placebo, | GG s p'acebo, respectively. For patients who
were CRP- and MRI+ at screening, LS mean ASQoL change from baseline was
I \ith secukinumab 150 mg Load, [JJl] with secukinumab 150 mg No Load,

and [l with placebo, |G s p'acebo, respectively.

B.2.7.1.9 ASAS partial remission

For patients who were CRP+ and MRI+ at screening, ASAS partial remission at
Week 16 using non-responder imputation was higher with secukinumab 150 mg
Load () and secukinumab 150 mg No Load (JJlll) than with placebo ().
B s o'ocebo, respectively. For patients who were CRP+ and
MRI- at screening, ASAS partial remission was i} for secukinumab 150 mg
Load, i} for secukinumab 150 mg No Load, and i} for placebo,
B s o'ocebo, respectively. For patients who were CRP— and
MRI+ at screening, LS mean BASDAI change from baseline was - for
secukinumab 150 mg Load, |l for secukinumab 150 mg No Load, and i} for

placebo, | GGGz s p'acebo, respectively.

B.2.7.2 According to previous biological treatment experience

B.2.7.2.1 ASAS40 response

The subgroup analyses showed that in TNFa-naive patients, ASAS40 response was

I in the secukinumab 150 mg Load (Il and

secukinumab 150 mg No Load (JJll) groups than the placebo group (Il (Table
41). In TNF-IR patients, ASAS40 response showed a
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I higher response

rates in the secukinumab 150 mg Load and No Load groups compared with placebo.

Table 41: Subgroup analyses: ASAS40 response, FAS

Treatment group n/M (%) Comparison | OR 95% CI p-value
TNFa-naive patients

Secukinumab 150 mg B s\oad | [ | [
Load (N=164) vs placebo - _ -
Secukinumab 150 mgNo | | IIEEIIEEE | vs pacebo | [ | T e
Load (N=166)

Placebo (N=171) I N/A

TNF-IR patients

Secukinumab 150 mg B  s'o0ad | H | DN [
road (N=21) vsplacebo | [l | NN | NN
Secukinumab150mgNo | I | vsracebo | | D
Load (N=18)

Placebo (N=15) ] N/A

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N/A, not applicable; NR, not reported; OR, odds ratio; TNFa, tumour necrosis factor alpha; TNF-IR,
tumour necrosis factor — inadequate response.

B.2.7.2.2 ASAS 5/6 response

For TNFa-naive patients, ASAS 5/6 response at Week 16 using non-responder

imputation was || G \ith sccukinumab 150 mg
Load (i) and secukinumab 150 mg No Load (i) than with placebo ().

B s o'ocebo, respectively. In TNF-IR patients, ASAS 5/6

response was [JJJl] with secukinumab 150 mg Load, |l with secukinumab

150 mg No Load vs [} with placebo, | GG s p'acebo,

respectively.

B.2.7.2.3 BASDAI change from baseline
For TNFa-naive patients, the LS mean BASDAI change from baseline at Week 16

using MMRM was [ NN ith sccukinumab 150 mg
Load () and secukinumab 150 mg No Load (Jl}) than with placebo ().

B < o'acebo, respectively. In TNF-IR patients, LS mean

BASDAI change from baseline was [JJJij with secukinumab 150 mg Load, |||}
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with secukinumab 150 mg No Load vs [JJl] with placebo, GG

vs placebo, respectively.

B.2.7.2.4 BASDAI50 response

For TNFa-naive patients, BASDAI50 response using non-responder imputation at

Week 16 was [ GG . ith sccukinumab 150 mg

Load (i) and secukinumab 150 mg No Load (i) than with placebo ().
both secukinumab arms [l vs placebo. In TNF-IR patients, BASDAI50
response was [l with secukinumab 150 mg Load, |l with secukinumab

150 mg No Load vs [} with placebo, | NG s p'acebo,

respectively.

B.2.7.2.5 hsCRP change from baseline
For TNFa-naive patients, hsCRP change from baseline using MMRM at Week 16

was [N ith secukinumab 150 mg Load (I

and secukinumab 150 mg No Load (JJif) than with placebo (i),

I s p/acebo, respectively. In TNF-IR patients, hsCRP change

from baseline was ] with secukinumab 150 mg Load, | with secukinumab

150 mg No Load vs i} with placebo, | N s p'acebo,

respectively ]

B.2.7.2.6 BASFI change from baseline
For TNFa-naive patients, BASFI change from baseline using MMRM at Week 16

was [N ith secukinumab 150 mg Load (I

and secukinumab 150 mg No Load (i) than with placebo ().

B s o'ocebo, respectively. In TNF-IR patients, BASFI change

from baseline was i} with secukinumab 150 mg Load, [JJl] with secukinumab

150 mg No Load vs |} with placebo, | GGG s p'acebo,

respectively.

B.2.7.2.7 MRI Sl joint oedema score change from baseline

For TNFa-naive patients, MRI Sl joint oedema score change from baseline using
ANCOVA at Week 16 was | IIGzGNGIEINININGEBEBzEEE i1
secukinumab 150 mg Load (Jll) and secukinumab 150 mg No Load (i) than
with placebo (JJll), both secukinumab arms ||l vs placebo. In TNF-IR
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patients, MRI Sl joint oedema score change from baseline was [JJij with
secukinumab 150 mg Load, [l with secukinumab 150 mg No Load vs [} with

placebo, | GGG s p'acebo, respectively.

B.2.7.2.8 ASAS20 response

For TNFa-naive patients, ASAS20 response at Week 16 using non-responder

imputation was || GG \ith sccukinumab 150 mg

Load () and secukinumab 150 mg No Load (Jl}) than with placebo ().

B s o'ocebo, respectively. In TNF-IR patients, ASAS20

response was [JJJJl] with secukinumab 150 mg Load, i} with secukinumab

150 mg No Load vs [l with placebo, [ GGG s p'acebo,

respectively.

B.2.7.2.9 SF-36 change from baseline

For TNFa-naive patients, the SF-36 PCS LS mean change from baseline using

MMRM at Week 16 was || G it sccukinumab

150 mg Load (JJl) and secukinumab 150 mg No Load (JJl)) than with placebo

(). B s o'accbo, respectively. In TNF-IR patients, SF-36

PCS LS mean change from baseline was ] with secukinumab 150 mg Load, |}

with secukinumab 150 mg No Load vs [} with placebo, | GGG s

placebo, respectively.

Similarly, the LS mean change from baseline in SF-36 MCS using MMRM at Week

16 was also || GGG i both secukinumab groups

than in the placebo group (i} for secukinumab 150 mg Load and i} for

secukinumab 150 mg No Load vs [Jli} for placebo), IEGCGCNGNGGGEEGE s

placebo, respectively. In TNF-IR patients, SF-36 MCS LS mean change from
baseline was ] with secukinumab 150 mg Load, ] with secukinumab 150 mg

No Load vs [l with placebo, NN Vs placebo, respectively.

B.2.7.2.10 ASQoL change from baseline
For TNFa-naive patients, the LS mean ASQoL change from baseline using MMRM

at Week 16 was || IIGIGIGIGIGIGNG<]TEEEEEE /ith sccukinumab 150 mg

Load (i) and secukinumab 150 mg No Load (i) than with placebo ().

I s p/acebo, respectively. In TNF-IR patients, LS mean
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ASQoL change from baseline was [JJJli] with secukinumab 150 mg Load, |l with

secukinumab 150 mg No Load vs [} with placebo, | GGG s

placebo, respectively.

B.2.7.2.11 ASAS partial remission

For TNFa-naive patients, ASAS partial remission at Week 16 using non-responder
imputation was || GG \ith sccukinumab 150 mg
Load () and secukinumab 150 mg No Load (Jl}) than with placebo ().
both secukinumab arms ||l vs placebo.

B.2.8 Meta-analysis

A pairwise meta-analysis was not carried out as there is only one trial of
secukinumab in nr-axSpA. An NMA (network meta-analysis) was conducted to

estimate the relative efficacy of secukinumab and comparators (Section B.2.9).
B.2.9 Indirect and mixed treatment comparisons

B.2.9.1 Overview

An SLR was conducted to identify clinical evidence relating to biologic agents in the
treatment of non-radiographic axial spondyloarthritis (nr-axSpA; Appendix D) (60).
No direct evidence comparing secukinumab with the comparators defined in the final
scope was identified. Therefore, an NMA was performed in order to assess the
relative efficacy and safety of secukinumab compared with these approved biologic

treatments (70).

The primary objective of the NMA was to estimate the relative efficacy of
secukinumab, etanercept, adalimumab, golimumab, and certolizumab pegol for the
treatment of non-radiographic nr-axSpA based on currently available RCT evidence.
The main outcomes of interest were ASAS40 and BASDAI50 response criteria, as
well as changes from baseline in BASDAI and BASFI scores.

In addition to RCTs identified in the SLR, the unpublished PREVENT trial was also

included. Two studies identified in the SLR were excluded from the NMA:
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e ABILITY-3 (adalimumab) was excluded as it was a withdrawal study with no
relevant data available at 12—16 weeks post-treatment exposure.

e ESTHER (etanercept) was excluded from the analysis as it was not a
placebo-controlled trial (sulfasalazine as comparator), which meant it did not

connect to the evidence network.

Following exclusion of the above studies, a total of seven RCTs comprising
approximately 1,359 patients were included in the analysis. All trials compared active
treatments with placebo. The evidence base was restricted to TNFa-naive patients
who showed objective signs of inflammation to align with the final scope (Table 1).
Both 12- and 16-week time points were included, as data for comparators were only
available at either 12 or 16 weeks. Both 12- and 16-week data were available for
secukinumab. 16-week secukinumab data were used in the NMA base-case (as this
was the primary endpoint for PREVENT Analysis Plan A), with 12-week data used in

a sensitivity analysis.

Several NMA analyses were conducted based on different assumptions e.g.
independence of treatment effects, exchangeability, fixed vs random effects, and
joint modelling of correlated parameters. Additionally, meta-regression analysis was

conducted to explore heterogeneity.
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B.2.9.2

Summary of included trials

Studies included in the NMA are summarised in Table 42.

Table 42: Summary of the trials used to carry out the indirect or mixed treatment comparison

(unpublished)

Trial (reference) | Adalimumab Certolizumab Certolizumab Etanercept Golimumab Secukinumab Placebo
pegol 200 mg pegol 400 mg

ABILITY-1 (51, V4 v

71)

Haibel_2008 V4 V4

(47)

C-AxSpAnd (45)

RAPID-AxSpA V4

(49, 72, 73)

EMBARK (46) v v

GO-AHEAD (50) V4 V4

PREVENT v v
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The network diagram is presented in Figure 10. Note that this is the non-outcome
specific network presenting the maximum amount of evidence; not all studies report

every outcome.

Figure 10: Overall network

C_AxﬁpAnd
Rapid-AxSpA

PREVENT GO-AHEAD

ABILITY-1 EMBARK
Haibel_2008 h

Vertices denote treatments and edges denote the evidence connections between treatments, with trial names
superimposed.

Abbreviations: ADA, adalimumab; CZP, certolizumab pegol; ETA, etanercept; GOL, golimumab; PLA, placebo;
SEC, secukinumab.

B.2.9.3 Methodology
Full details of NMA methodology are presented in Appendix D. A number of NMA

analyses were conducted based on different assumptions such as independence of
treatment effects, exchangeability, fixed vs random effects, joint modelling of
correlated parameters. Additionally, placebo response-adjusted models were

explored due to heterogeneity in placebo response between studies.

The base case network meta-analysis used in the cost-effectiveness modelling was
based on a joint modelling approach to relate BASDAI50 to BASDAI change from
baseline, alongside correlations between BASDAI change from baseline and BASFI
baseline, as preferred by the York ERG in TA383 (16).

An overview of the analyses is provided in Table 43.
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Table 43: Base case and sensitivity analyses

Base case Sensitivity analysis
Time-point | Comparators: 12—16 weeks (pooled) | Comparators: As per base case
Secukinumab: 16 weeks Secukinumab: 12 weeks
Treatment Fixed effects Random effects with non-informative and
effecttype | Exchangeable effects informative priors
Studies All studies present as per Figure 10 Haibel 2008 excluded

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Disease Functional Index; TNFa, tumour necrosis factor alpha.

Assumptions underpinning the NMAs (such as correlations between endpoints) were

informed by discussions with clinical experts (74).
B.2.9.4 Exploratory analyses

B.2.9.4.1 Feasibility assessment

A feasibility assessment was conducted to evaluate the similarity of studies for

pooling in an NMA. This is described in detail in Appendix D.

B.2.9.4.2 Assessment of baseline response rates
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Figure 11: Response per study/arm for each endpoint assessed

B.2.9.4.3 Heterogeneity and meta-regression
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B.2.9.5 Results

B.2.9.5.1 Principal analysis

Uncorrelated/independent outcomes
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ASAS40 response - fixed effects

Figure 12: ASAS40 responses expressed as mean relative risk (fixed effects)

ASAS40 response — random effects
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Figure 13: ASAS40 responses expressed as mean relative risk (random effects)

ASAS40 response — model fit results

Table 44: Model comparison for ASAS40 response
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BASDAI50 response — fixed effects
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Figure 14: BASDAI50 response expressed as mean relative risk (fixed effects)

BASDAI50 response — random effects
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Figure 15: BASDAI50 response expressed as mean relative risk (random effects)
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BASDAI50 response — model fit results

Table 45: Model comparison for various types of models for BASDAI50 response
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BASDAI change from baseline — fixed effects

Figure 16: BASDAI change from baseline expressed as Mean Difference (fixed effects)

BASDAI change from baseline — random effects

Figure
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Figure 17: BASDAI change from baseline expressed as Mean Difference (random
effects)

BASDAI change from baseline — model fit results

Table 46
Table 46: Model comparison for various types of models for BASDAI change from

baseline
|
]
]
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BASFI change from baseline — fixed effects

Figure
18
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Figure 18: BASFI change from baseline expressed as Mean Difference (fixed effects)

BASFI change from baseline — random effects
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Figure 19: BASFI change from baseline expressed as Mean Difference (random
effects)

BASFI change from baseline — model fit results
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Table
47

Table 47: Model comparison for various types of models for BASFI change from

baseline

111!
lll_l:
{4
114

Joint modelling of BASFI and BASDAI

Table

+o

Table 48: Joint BASDAI50 response and BASDAI change from baseline parameter
estimates
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i

Table

Table 49: Joint correlated BASDAI50, BASDAI change from baseline and BASFI
change from baseline parameter estimates

.
i1
L
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Figure 20: Joint correlated BASDAI50, BASDAI change from baseline and BASFI
change from baseline results: estimated BASDAI50 RR vs placebo

Figure 21: Joint correlated BASDAI50, BASDAI change from baseline and BASFI
change from baseline results: estimated BASDAI change from baseline expressed as
Mean Difference
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Figure 22: Joint correlated BASDAI50, BASDAI change from baseline and BASFI
change from baseline results: estimated BASFI change from baseline expressed as
Mean Difference

B.2.9.5.2 Sensitivity analysis

Results of sensitivity analyses are presented in Appendix D, and a summary of the
rationale for performing these analyses, together with topline results, is provided in
Table 51.

Table 51: Summary of NMA sensitivity analyses

Sen | Rationale Results

sitiv

ity
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Sen | Rationale Results
sitiv
ity

anal
ysis

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; Crl, credible interval;
NMA, network meta-analysis; RR, relative risk; SD, standard deviation;

B.2.9.6 Uncertainties in the indirect and mixed treatment comparisons

Sources of uncertainty are discussed in the sections below.

w
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=
)
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2.9.4.3
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B.2.9.7 Conclusions
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B.2.10 Adverse reactions

Treatment with secukinumab 150 mg (with or without loading) was well

tolerated, and no new or unexpected safety signals were identified

e Most AEs reported were mild or moderate in severity for all treatment groups

>
m
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—
o
®
@
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N
o
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=
o
3
®
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e Over the entire treatment period (up to data cut-off of 17" December 2018),

B.2.10.1 PREVENT

Safety results are presented for two separate time periods: the initial period up to
Week 20 (Section B.2.10.1.1), and the entire treatment period (up to the data cut-off
date of 17-Dec-2018; Section B.2.10.1.2).

Safety results for both analyses (up to Week 20 and the entire treatment period)

were evaluated for the following groups:

e Secukinumab 150 mg Load: includes patients randomised at baseline to

150 mg secukinumab SC with loading at baseline and Weeks 1, 2, and 3
e Secukinumab 150 mg No Load: includes patients randomised at baseline to

150 mg secukinumab SC without initial loading
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¢ Any Secukinumab: a combination of the secukinumab 150 mg Load and
Secukinumab 150 mg No Load groups; placebo switchers after the switch are

also included in this category for analyses of the entire treatment period

e Placebo: includes patients up to Week 20 and those with data past Week 20

who did not switch to open label secukinumab

As per protocol, patients who were deemed to be inadequate responders by Week
20 based on the judgment of the physician and the patient were permitted to switch
to secukinumab 150 mg open label. Use of data up to and including the Week 20
last-visit-before-first-switch opportunity provided an unbiased comparison between
secukinumab and placebo while data collected beyond Week 20 were included in

analyses that summarise the entire treatment period.

The number of patients in the placebo group steadily decreased on account of the
switch to open label secukinumab after Week 20. Therefore, any comparison of the
secukinumab treatment groups to placebo after Week 20 (i.e. analyses for the entire
treatment group) is limited by the small number of patients on placebo and,
consequently the lower number of patient-years of exposure to placebo, relative to
secukinumab. Exposure-adjusted incidence rates (EAIRs; Table 59 and Table 60)

are also presented for the entire treatment period.

Duration of exposure for both secukinumab treatment groups were similar up to the
data cut-off. Exposure to placebo treatment had significantly decreased by Week 20
due to the permitted switch. All patients still on placebo were assigned to open label
treatment with secukinumab after Week 52. The median duration of exposure was
B o1 the secukinumab 150 mg Load group, | for the
secukinumab 150 mg No Load group, and [l for the placebo group (Table
52).

Table 52: Duration of exposure to study treatment - entire treatment period (Safety
Set)

Exposure Secukinumab Secukinumab Any Secukinumab Placebo
150 mg Load 150 mg No Load N=524 N=186
N=185 N=184
Any exposure I I I I
212 weeks I I I I
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=16 weeks

220 weeks

=52 weeks

2104 weeks

Mean, days

SD

Median

Patient-time
(patient years)

Duration of exposure to study treatment was defined as the number of days on the study treatment during the

considered period.

Patient-time in patient years was calculated as a sum of individual patient durations in days divided by 365.25.

B.2.10.1.1

Safety data up to Week 20

The overall incidence of treatment-emergent adverse events (AEs) up to Week 20

was [l in the composite secukinumab treatment group (Any Secukinumab
group, ) compared with placebo (i) (Table 53). Although the AEs by

system organ class (SOC) showed || GGz rates in the Any

Secukinumab group compared with placebo, most of the differences in rates were

Il (< 5%) (Table 54).

Table 53: Absolute and relative frequencies for treatment-emergent AEs by primary
SOC (at least 5% in Any Secukinumab) — up to Week 20 (Safety Set)

Secukinumab
150 mg Load
N=185

Secukinumab
150 mg No Load
N=184

Any Placebo
Secukinumab

N=369 N=186

Primary SOC

n (%)

n (%)

n (%) n (%)

Any primary system organ
class

Infections and infestations

Gastrointestinal disorders

Musculoskeletal and
connective tissue disorders

Nervous system disorders

General disorders and
administration site conditions

Respiratory, thoracic and
mediastinal disorders

Skin and subcutaneous tissue
disorders

Injury, poisoning and
procedural complications
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A patient with multiple AEs within a primary system organ class is counted only once in the total row.
System organ classes are presented in descending frequency in Any Secukinumab group.

MedDRA Version 21.1 was used for the reporting of AEs.

Abbreviations: AE, adverse event; SOC, system organ class.

Overall, the most commonly reported AEs by preferred term (in the Any

Secukinumab group) were

.
I The frequency of
-
I A\l the other most commonly

reported AEs were

I s observed for

the AEs per SOC,

-
) (Table

54),

Table 54: Most common treatment-emergent AEs by preferred term (at least 5% in Any
Secukinumab) - up to Week 20 (Safety Set)

Secukinumab Secukinumab Any Placebo
150 mg Load | 150 mg No Load | Secukinumab
N=185 N=184 N=369 N=186

Preferred term n (%) n (%) n (%) n (%)
Any preferred term I I I N
Nasopharyngitis I I I
Diarrhoea [ ] ] I ]
Headache I I I I
U]E)per respiratory tract [ [ [ ]
infection

A patient with multiple AEs within a preferred term is counted only once in the Any preferred term row.
Preferred terms are presented by descending frequency in the Any Secukinumab group.

A cut-off of 1.0% was used from the Any Secukinumab group.

MedDRA Version 21.1 was used for the reporting of AEs.

Incidence rates reported for serious adverse events (SAEs) up to Week 20 were

Y (M i the

Secukinumab 150 mg Load group, - in the Secukinumab 150 mg No Load group,
B in the Any Secukinumab group, and i} in the placebo group) (Table 55).

Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
© Novartis 2019. All rights reserved Page 113 of 179



Table 55: Absolute and relative frequencies for treatment-emergent SAEs by primary
SOC - up to Week 20 (Safety Set)

Secukinumab
150 mg Load
N=185

Secukinumab
150 mg No Load
N=184

Any
Secukinumab
N=369

Placebo

N=186

Primary SOC

n (%)

n (%)

n (%)

n (%)

Any primary SOC

Infections and infestations

Nervous system disorders

Gastrointestinal disorders

Hepatobiliary disorders

Injury, poisoning and
procedural complications

Musculoskeletal and
connective tissue disorders

Cardiac disorders

General disorders and
administration site conditions

Vascular disorders

A patient with multiple AEs within a primary system organ class is counted only once in the total row.

System organ classes are presented in descending frequency in Any Secukinumab group.

MedDRA Version 21.1 was used for the reporting of AEs.

Abbreviations: SAE, serious adverse event; SOC, system organ class.

In the secukinumab 150 mg Load group, all the SAEs were
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B.2.10.1.2 Safety data for the entire treatment period (up to 17%
December 2018)

(9)]

2

I >

0

o

A summary of key AEs, discontinuations and deaths over the entire treatment period

is provided in Table 56.

Table 56: Key AEs, discontinuations and deaths — entire treatment period (Safety set)

Secukinumab
150 mg Load

N=185

Secukinumab
150 mg No
Load

N=184

Any
Secukinumab

N=524+

Placebo
N=186

Serious AEs, n/EX (IR)

Discontinuations due to
any AE, n (%)

Deaths, n (%)

Selected AEs, n/EX (IR)

Serious
infections/infestations

Inflammatory bowel
disease

MACE (myocardial
infarction, Stroke, CV
death)

Uveitis
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tAny Secukinumab column includes also events after switch from patients switching to AIN 150mg from Placebo.
Abbreviations: AE, adverse event; CV, cardiovascular; EX, exposure in patient years; IR, incidence rate per 100
patient years; MACE, major adverse cardiovascular event.

Treatment-emergent AEs in the Any Secukinumab group were reported with

I o pared with the placebo group (Il in the Any

Secukinumab group and |l in the placebo group) (Table 57).

Table 57: Absolute and relative frequencies for treatment-emergent AEs by primary
SOC (at least 5% in Any Secukinumab) — entire treatment period (Safety Set)

Secukinumab Secukinumab Any Placebo
150 mg Load | 150 mg No Load | Secukinumab N=186
N=185 N=184 N=524

Primary SOC n (%) n (%) n (%) n (%)
Any primary SOC I I I
Infections and infestations I I I
Musculoskeletal and I ] I
connective tissue disorders
Gastrointestinal disorders I I I
Nervous system disorders I I I
Skin and subcutaneous tissue I ] [ I
disorders
Respiratory, thoracic and ] ] I I
mediastinal disorders
Injury, poisoning and I ] I I
procedural complications
General disorders and I ] I I
administration site conditions
Eye disorders ] ] I I
Psychiatric disorders ] ] I I
Investigations ] ] I I

A patient with multiple AEs within a primary SOC is counted only once in the total row.
SOCs are presented in descending frequency in Any Secukinumab group.

MedDRA Version 21.1 was used for the reporting of AEs.

Abbreviations: AE, adverse event; SOC, system organ class.

T
B << the most commonly reported AEs in the

secukinumab treatment groups (Table 58).
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Table 58: Most common treatment-emergent AEs by preferred term (at least 5% in Any
Secukinumab) — entire treatment period (Safety Set)

Secukinumab Secukinumab Any Placebo
150 mg Load | 150 mg No Load | Secukinumab
N=185 N=184 N=524 N=186
Preferred term n (%) n (%) n (%) n (%)
Any preferred term I I I
Nasopharyngitis I I I
Upper respiratory tract _ _ _ _
infection
Diarrhoea I N I I
Headache I N I I
Back pain I I I I
Arthralgia I I I I
I I I I

Urinary tract infection

A patient with multiple AEs within a preferred term is counted only once in the Any preferred term row.
Preferred terms are presented by descending frequency in the Any Secukinumab group.

A cut-off of 1.0% was used in the Any Secukinumab group.

MedDRA Version 21.1 was used for the reporting of AEs.

Exposure-adjusted incidence rates for treatment-emergent AEs for the entire
treatment period are shown in Table 59. The overall EAIR (per 100 patient years
[PY]) of AEs by SOC was

Treatment comparisons of secukinumab to placebo for the entire treatment period,
however, must be interpreted with caution, in case the reported event rates are not
constant over time. As noted above, overall exposure was [l patient years for
Any Secukinumab and il patient years for placebo (Table 52). Moreover,
reporting rates, depending on types of AEs, may vary from the initial trial period, with

very frequent study visits compared with later study periods with less frequent visits.

The Secukinumab 150 mg Load group had [l EAIRs compared with the

Secukinumab 150 mg No Load group (I )
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This was mainly due to differences in

|

Table 59: Exposure-adjusted incidence rates for treatment-emergent AEs by primary
SOC (at least 5.0 per 100 PY in Any Secukinumab) — entire treatment period (Safety

Set)

Primary SOC

Secukinumab
150 mg Load
N=185 n/EX (IR)

Secukinumab
150 mg No Load
N=184 n/EX (IR)

Any
Secukinumab
N=524 n/EX (IR)

Placebo N=186
n/EX (IR)

Any primary
SOC

Infections and
infestations

Musculoskeletal
and connective
tissue disorders

Gastrointestinal
disorders

Nervous
system
disorders

Skin and
subcutaneous
tissue disorders

Respiratory,
thoracic and
mediastinal

disorders

Injury,
poisoning and
procedural
complications

General

disorders and
administration
site conditions

Eye disorders

Psychiatric
disorders

Investigations

Primary system organ classes are sorted by descending frequency in Any Secukinumab group.

A patient with multiple TEAEs within a primary system organ class (PSOC) is counted only once in the PSOC.
For patient with event, exposure time is censored at time of first event.
Comparisons between active regimens and placebo should be viewed with caution due to limited number of
patients with long-term placebo data. Valid comparisons are subject to the assumption of constant risk across the
entire treatment period, which may not be the case for all AEs.
MedDRA version 21.1 was used for reporting.

Abbreviations: AE, adverse event; EX, exposure in patient years; IR, incidence rate per 100 patient years; SOC,

system organ class.
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Similar to the reported AEs (by PT) for Week 20,

[l (Table 60).

Table 60: Exposure-adjusted incidence rates for most common treatment-emergent
AEs by preferred term (at least 5.0 per 100 PY in Any Secukinumab) — entire treatment
period (Safety Set)

Preferred
term

Secukinumab
150 mg Load
N=185 n/EX (IR)

Secukinumab
150 mg No Load
N=184 n/EX (IR)

Any
Secukinumab
N=524 n/EX (IR)

Placebo N=186
n/EX (IR)

Any Preferred
term

Nasopharyngiti
s

Upper
respiratory
tract infection

Diarrhoea

Headache

Il |1
Il [
Il 11
Il [

Back pain

Preferred terms are presented in descending order of frequency in the ANY Secukinumab column.
EX=exposure in patient years. IR=incidence rate per 100 patient years.

For patient with an event, exposure time was censored at time of first event.

MedDRA Version 21.1 was used for the reporting of AEs.

Treatment-emergent SAEs were reported for ] of patients in the Any
Secukinumab group (i} in the Secukinumab 150 mg Load group, [l in the
Secukinumab 150 mg No Load group) and i} of patients in the placebo group.

Frequencies were || GG H<t\vccn groups for individual

SAEs per SOC.

The most common SAEs reported by SOC for the entire treatment group (Any

Secukinumab) were
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Table 61: Absolute and relative frequencies for treatment-emergent SAEs by primary
SOC - entire treatment period (Safety Set)

Secukinumab Secukinumab Any Placebo
150 mg Load 150 mg No Load Secukinumab N=186
N=185 N=184 N=524
Primary SOC n (%) n (%) n (%) n (%)

Any primary SOC

Infections and
infestations

Gastrointestinal disorders

procedural complications

Musculoskeletal and
connective tissue
disorders

Metabolism and nutrition
disorders

I
I
I
Injury, poisoning and ]
I
I
I

Neoplasms benign,
malignant and
unspecified (including
cysts and polyps)
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Nervous system ] I I I

disorders

Renal and urinary ] I I I

disorders

Eye disorders ] I I I

Hepatobiliary disorders - - - -

Reproductive system and I I I I

breast disorders

Respiratory, thoracic and ] ] ] ]

mediastinal disorders

Cardiac disorders ] I I I

General disorders and ] ] ] I

administration site

conditions

Investigations ] I I I
] I I I

Vascular disorders

A patient with multiple AEs within a primary system organ class is counted only once in the total row.
System organ classes are presented by descending frequency in the Any Secukinumab group.
MedDRA Version 21.1 was used for the reporting of AEs.

Abbreviations: AE, adverse event; SOC, system organ class.

For the entire treatment period, - of patients in the Any secukinumab group and

- of patients in the placebo group had AEs causing study drug discontinuation.

Individual AEs occurred at || GGG

B.2.10.2 Additional studies

Overall, more than 250,000 patients worldwide have been treated with secukinumab
(78). An overview of the pooled long-term safety of secukinumab in patients with
moderate-to-severe psoriasis, psoriatic arthritis and ankylosing spondylitis has

recently been published (79).
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The integrated clinical trial safety dataset includes data pooled from 21 randomised
controlled clinical trials of secukinumab 300 mg, 150 mg or 75 mg in the following

indications:

¢ moderate-to-severe psoriasis (14 Phase 3 trials and 1 Phase 4 trial; 5,181

patients; 10,416.9 patient-years)
e psoriatic arthritis (3 Phase 3 trials; 1380 patients; 3866.9 patient-years)
e ankylosing spondylitis (3 Phase 3 trials; 794 patients; 1943.1 patient-years).

The dataset also includes post-marketing safety surveillance data with a cut-off date

of June 25, 2017 (cumulative exposure ~ 96,054 patient-years).

The most frequent AE was upper respiratory tract infection. Exposure-adjusted
incidence rates across moderate-to-severe psoriasis, psoriatic arthritis and
ankylosing spondylitis indications were generally low for serious infections (1.4, 1.9,
and 1.2, respectively), Candida infections (2.2, 1.5, and 0.7, respectively),
inflammatory bowel disease (0.01, 0.05, and 0.1, respectively), and major adverse
cardiac events (0.3, 0.4, and 0.6, respectively). No cases of tuberculosis reactivation
were reported. The incidence of treatment-emergent anti-drug antibodies was low
with secukinumab across all studies, with no discernible loss of efficacy, unexpected

alterations in pharmacokinetics, or association with immunogenicity-related AEs

Secukinumab demonstrated a favourable safety profile over long-term treatment in
patients with moderate-to-severe psoriasis, psoriatic arthritis and ankylosing
spondylitis. This pooled analysis demonstrates that the safety profile of secukinumab
is consistent with previous reports in patients with moderate-to-severe psoriasis,
psoriatic arthritis and ankylosing spondylitis, supporting its long-term use in these

chronic conditions.

B.2.10.3 Safety overview

Overall, treatment with secukinumab 150 mg (with or without loading) was well

tolerated in patients with nr-axSpA, and no new or unexpected safety signals were

identified. |
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Most AEs reported up to Week 20 and for the entire treatment period were
I The overall incidence
of treatment-emergent AEs up to Week 20 was - for the secukinumab group
(Any Secukinumab group, |l compared with placebo (JJl). Aithough the AEs
by SOC showed | N o sccukinumab compared with
placebo, most differences in rates were ] (<5%) (Table 53). By Week 20, patients
in the Secukinumab 150 mg Load group (i) reported
N -ompared with
the Secukinumab 150 mg No Load group (), due to
|
]

Over the entire treatment period, [l rates of treatment-emergent AEs were

reported for the Secukinumab 150 mg Load group compared with the Secukinumab
150 mg No Load group (Jll vs IR, respectively).

N - ccounted for this

difference (Secukinumab 150 mg Load: [l vs Secukinumab 150 mg No Load:

).

Overall EAIRs of AEs by SOC were [} in the secukinumab group compared with
placebo (Any Secukinumab: [l per 100 PY vs placebo: [l per 100 PY).

EAIRs for || G B o< 100 PY in the Any Secukinumab

group vs [l per 100 PY in the placebo group) contributed the most to this

imbalance (Table 7). However, caution should be exercised when interpreting the
EAIRs due to the large imbalances in the number of patients and exposure time

between secukinumab and placebo groups.

Severe AEs by Week 20 were reported at ||| ]l frequencies between
treatment groups (JJfij in the Secukinumab 150 mg Load group, i} in the
Secukinumab 150 mg No Load group, and [l in the placebo group). Severe
events were || in 2! groups over the entire treatment period,
however, I

(Any Secukinumab: [l vs placebo: [l
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Frequencies of non-fatal SAEs and discontinuations were || GGG
between the secukinumab and placebo groups up to Week 20. Over the entire
treatment period, non-fatal SAEs occurred || I i» the Secukinumab
150 mg Load group compared with the Secukinumab 150 mg No Load group and
placebo (Il vs Il and I, respectively). Discontinuations due to AEs were
I i the Secukinumab 150 mg No Load group compared with the
Secukinumab 150 mg Load group and placebo (il vs Il and |

respectively).

Incidence rates reported for SAEs up to Week 20 were of low frequency and were
B (<atment groups (Secukinumab 150 mg Load group: [l
Secukinumab 150 mg No Load group: i}, and placebo: l}). The most commonly

reported SAEs for secukinumab were from

I S OCs.

EAIRs for treatment-emergent SAEs over the entire treatment period were [JJij in
the secukinumab group compared with placebo (Any Secukinumab group: - per
100 PY vs placebo group: [l per 100 PY). Il exposure-adjusted incidence
rates were observed in the Secukinumab 150 mg Load group compared with the
Secukinumab 150 mg No Load group (JJlj per 100 PY vs [} per 100 PY,

respectively).

B.2.11 Ongoing studies
SKIPPAIN (NCT03136861) is 24-week, randomised, double-blind, placebo-

controlled, multicentre study due to report in 2020. It is designed to evaluate the
efficacy and safety of secukinumab 150 mg compared with placebo in the early
management (Baseline to Week 8) of spinal pain, disease activity, fatigue and
predictability of disease flares in patients with axial spondyloarthritis who have an
inadequate response to prior NSAIDs. This study will also assess the efficacy and
safety of secukinumab 300 mg compared with secukinumab 150 mg from Week 8 to
Week 24 in order to assess the potential additional benefits of dose escalation in

patients with axSpA.
ACHILLES (NCT02771210) is a 52-week randomised, double-blind, placebo-
controlled, multicentre study. It is designed to evaluate the efficacy and safety of
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secukinumab 150 mg and 300 mg compared with placebo for the treatment of
enthesitis at the Achilles tendon in adult patients with active psoriatic arthritis and
ax-SpA.

B.2.12 Innovation

Secukinumab is a step-change in the management of nr-axSpA, as it is anticipated
to be the first alternative to TNFa inhibitors. The availability of a treatment with a new

mode of action will provide increased choice for both patients and clinicians. As
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B.2.13 Interpretation of clinical effectiveness and safety
evidence

Efficacy
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PREVENT is the largest trial (N=555) of treatments in patients with nr-AxSpA (60).
This pivotal Phase 3 study utilised a double-blind, randomised, placebo-controlled
design with two different regimens: secukinumab 150 mg (with and without loading).
Overall, both regimens reduced the signs and symptoms of nr-axSpA in a study
population consisting primarily of TNFa-naive patients (90% for the 16-week
analyses). Onset of treatment response in the first 4 weeks tended to be faster with
the secukinumab 150 mg Load regimen compared with the No Load regimen.
However, both secukinumab regimens were efficacious vs placebo in patients with
nr-axSpA through all clinical outcomes, including physical function and quality of life

measures, and biological markers of disease activity, including hsCRP and ESR.

The efficacy of both secukinumab 150 mg regimens was apparent early (between

Week 1 and Week 8) and was sustained up to Week 52. The treatment effects were

e
1 25 on
inclusion criteria all patients enrolled into this trial were required to have objective
signs of inflammation based either on the presence of abnormal CRP or findings of

Sl-joint inflammation on MRI at baseline.

Safety

The safety profile of secukinumab in PREVENT was based on a cumulative
exposure of [l patient years for the secukinumab 150 mg Load group and |||}
patient years for the secukinumab 150 mg No Load group (compared with -
patient years for the placebo group) and showed no new or unexpected safety
signals.
|
Il The exposure-adjusted incidence rate (EAIR, per 100 patient years) for
treatment-emergent AEs for the entire treatment period was - in the any
secukinumab group compared with placebo (- VS -), primarily due to

H). However, comparisons of secukinumab with placebo for the entire
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treatment period should be interpreted with caution due to the limited number of
patients with long-term placebo data, as placebo patients, per protocol, were allowed

to switch to open label secukinumab after the Week 20 assessments.

Safety observations from PREVENT are consistent with results from an analysis of
pooled long-term safety data, in which secukinumab demonstrated a favourable
safety profile (Section B.2.10.2).
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B.3 Cost effectiveness

The cost-effectiveness analysis showed that secukinumab 150 mg has
comparable or improved cost-effectiveness versus conventional care when

compared against currently approved biologics

e The economic evaluation compared secukinumab with all approved TNFa
inhibitors in nr-axSpA and conventional care (CC) in the biologic-naive
population (primary analysis), and compared secukinumab against CC in the
biologic-experienced population (secondary analysis)

e The results of the primary analysis (biologic-naive patients) showed
secukinumab to be the biologic associated with the lowest overall costs

e Only adalimumab biosimilar was associated with a lower incremental cost-
effectiveness ratio (ICER) vs CC than secukinumab; however, the results were
similar (£5,445 and £7,459 per quality-adjusted life year [QALY] gained,
respectively)

¢ In the secondary analysis (biologic-experienced patients), secukinumab was
shown to be dominant compared with CC,
.

e Recommendations issued by NICE in TA383 and TA497 included statements
that if more than one treatment is considered suitable, the least expensive
should be chosen; adopting similar wording for guidance on secukinumab

would ensure that the best value biologic is used in clinical practice

B.3.1 Published cost-effectiveness studies

B.3.1.1 Identification of studies

An SLR was conducted to identify cost-effectiveness studies relevant to the decision
problem from the published literature. A complete description of the search strategy

is presented in Appendix G.

B.3.1.2 Description of identified studies
No previously published cost-effectiveness studies of secukinumab for nr-axSpA

were identified. The SLR identified 10 studies that met the pre-defined inclusion
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criteria. Five of these were UK-based studies; these are therefore considered to be

relevant to clinical practice in England and are summarised in Appendix G.

B.3.2 Economic analysis

No existing economic evaluations of secukinumab in nr-axSpA were identified in the
cost-effectiveness SLR (Section B.3.1); it was therefore necessary to develop a de
novo cost-effectiveness model. Economic evaluations used in previous NICE
appraisals in nr-axSpA and AS (16, 44, 80) were used to inform the de novo model’s

structure, assumptions and data sources.

B.3.2.1 Patient population

The cost-effectiveness model considers the population of adult patients (=218 years)
with nr-axSpA, as defined by the 2009 ASAS Classification Criteria (Section B.1.3.2),
who have objective signs of inflammation (sacroiliitis on MRI and/or high levels of
CRP), whose disease has responded inadequately to, or who are intolerant to, =2
NSAIDs. This population is aligned with the population considered in PREVENT (the
pivotal clinical trial; Section B.2.3), the anticipated marketing authorisation extension,

and the final scope issued by NICE.

The primary analysis considers the population of those who have not previously
received biologic treatment (biologic-naive); this is the population considered in
NICE appraisals TA383 and TA407. A secondary analysis is considered based on
the population of those who have previously received biologic treatment (biologic-

experienced).

B.3.2.2 Model structure

The economic model is structured as a short-term decision tree (induction period)
followed by a long-term Markov model (long-term period). This structure is similar to
the models presented in TA383 and TA407. A cycle length of 3 months is assumed,

and half-cycle correction is applied.

A lifetime time horizon (assuming a maximum age of 100 years) is modelled, in line
with current NICE guidelines (81) and previous appraisals in nr-axSpA (16); nr-
axSpA is a progressive and chronic condition, with cost and quality of life
consequences spanning the lifetime of patients. Scenario analyses are included
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considering time horizons of 5, 10, 20 and 40 years. An annual discount rate of 3.5%

is applied to costs and outcomes, in line with NICE guidance (81).

Death is an absorbing state and patients can transition to the ‘dead’ state from any

other health state.

B.3.2.2.1 Induction period

In the induction period, patients enter the model and receive three months of
induction treatment; three months was considered a reasonable approximation to the
expected induction period, given that a 12-week stopping rule is applied for TNFa

inhibitors and a 16-week stopping rule is applied for secukinumab.

At the end of this induction period, patients are assessed for BASDAI50 response
and enter the Markov model. Those who do not achieve a BASDAIS0 response (non-
responders) discontinue from their initial treatment. Those who achieve a BASDAI50
response (responders) continue with the same biologic therapy. BASDAI50 was

selected as the definition of response on the basis that:

e BASDAI50 was used as the measure of response in the assessment group
model for TA383 (TNFa inhibitors in nr-axSpA and AS), and was accepted by

the committee in TA407 (secukinumab in AS)

e BASDAI50 or an absolute change of 2 in BASDAI score was recommended

as the measure of response by the ASAS working group (82)

o However, it is not possible to consider the 2-point change in BASDAI

due to a lack of comparator data.

A scenario is considered in which response is based on ASAS40 (the primary

endpoint in PREVENT). A schematic of the decision tree is presented in Figure 23.
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Figure 23: Decision tree schematict
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TIn the scenario in which treatment sequencing is considered (biologic-naive population only; Section B.3.2.2.2),
patients who do not respond to biologic treatment at 3 months are assumed to receive second-line biologic
therapy.

B.3.2.2.2 Long-term period

Following assessment of response at 3 months, individuals enter the Markov model
(Figure 24). The Markov model consists of two possible pathways, depending on
assumptions around treatment sequencing. Treatment sequencing was not
considered in the base-case, as no data are available on second-line biologic
treatment with TNFa inhibitors; treatment sequencing was not considered in the
assessment group model for TA383, and only one company participating in the

multiple technology appraisal for TA383 considered treatment sequencing.

However, it is known that TNFa inhibitors are used in biologic-experienced patients
in clinical practice [16], and this assumption is therefore considered in an exploratory

scenario.

In the base-case, following either non-response at 3 months, or subsequent
discontinuation from maintenance therapy, patients move on to conventional care
(CC).
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Figure 24: Markov model schematic

Biologic
treatment

End of induction >

Conventional

care

In the exploratory scenario analysis, treatment with a second-line biologic therapy is
considered following either non-response at 3 months, or discontinuation from first-
line maintenance therapy. All modelled patients are assumed to receive a ‘mixed
basket’ of second-line biologic therapies, excluding the first-line biologic received;
the composition of this mixed basket is based on market share data® (83). Although
in clinical practice it may be expected that only a proportion of patients would receive
second-line biologic therapy, the scenario in which all patients receive second-line
biologic therapy may be expected to provide a ‘book-end’ estimate of cost-
effectiveness (i.e. the true estimate of cost-effectiveness may be expected to lie
between the results for the base-case analysis and this exploratory scenario
analysis). Response to second-line biologic therapy is assessed at 3 months
following second-line induction therapy, after which patients either respond and
continue on second-line maintenance therapy until treatment discontinuation, and

subsequently transition to CC, or don’t respond and transition to CC.

4 Note that available market share data does not differentiate by line of use.

Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
© Novartis 2019. All rights reserved Page 132 of 179



Figure 25: Treatment pathway, with and without biologic sequencing scenario
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Abbreviations: 1L, first-line; 2L, second-line.

Utility values and disease management costs were determined based on disease
progression, as defined by changes in BASDAI and/or BASFI over time. This is in
line with the approach taken in both TA383 and TA407.

Assumptions relating to how BASFI and BASDAI change over time in the model are
presented in Table 62. lllustrative diagrams demonstrating how BASDAI and BASFI
are assumed to change over time are presented in Figure 26 and Figure 27,

respectively.
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Table 62: BASDAI and BASFI over time

discontinuation

over time

BASDAI BASFI
Biologic Biologic non- | CC CC non- Biologic Biologic non- | CC CC non-
responders responders responders responders responders responders responders responders
First-line Specific to Specific to non- | Specific to CC Specific to CC Specific to Specific to non- | Specific to CC Specific to CC
baseline responders and | responders and | responders non-responders | responders and | responders and | responders non-responders
type of biologic | type of biologic type of biologic | type of biologic
Second-line Same as first- Same as first- N/A N/A BASFI following discontinuation N/A N/A
baseline line baseline line baseline (i.e. initial gain reversedt) at
(scenario only) median cycle of discontinuation
from first-line therapy
First-line Specific to Specific to non- | Specific to CC Specific to CC Specific to Specific to non- | Specific to CC Specific to CC
induction responders and | responders and | responders non-responders | responders and | responders and | responders non-responders
period type of biologic | type of biologic type of biologic | type of biologic
Second-line Reduction applied to changes in N/A N/A Reduction applied to changes in N/A N/A
induction the first-line induction period the first-line induction period
period
(scenario only)
Long-term Remains constant over time Reverses initial gaint at Increases at a biologic-specific Reverses initial gaint at 3
period, pre- 3 months; thereafter remains ratet over time months; thereafter increases at a
discontinuation constant over time CC-specific rate over time
Long-term Reverses initial gaint; thereafter Reverses initial gaint; thereafter
period, post- remains constant over time increases at a CC-specific rate

1 A scenario is considered in which BASFI and BASDAI revert to natural history (i.e. to the scores that would have been experienced in the absence of treatment) following
discontinuation from biologic therapy instead of reversing initial gain. This scenario was not considered clinically plausible by clinicians consulted as part of TA383; ¥ Scenarios
are considered in which a) BASFI increases at a CC-specific rate for the first 4 years in those on biologic maintenance treatment, after which a biologic-specific rate is assumed
(i.e. the impact of biologics on the rate of change of BASFI compared with CC is not observed until after 4 years) — this scenario was not considered clinically plausible by
clinicians consulted as part of TA383; b) BASFI increases at a CC-specific rate for the full time horizon in those on biologic maintenance treatment (i.e. there is no impact on
the rate of change of BASFI for biologics compared with CC).
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; CC, conventional care.
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Figure 26: lllustrative change in BASDAI over timet
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Abbreviations: CC, conventional care; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index.
1The presented scenario reflects the base-case in which initial gain is reversed following non-response or
subsequent discontinuation. Diagrams are for illustrative purposes and are not drawn to scale.

Figure 27: lllustrative change in BASFI over timet

F 3

3 months 6 months 9 months

v

Non-CC non-responders

Non-CC responders
== == = CC non-responders = == = CCresponders
Abbreviations: CC, conventional care; BASFI, Bath Ankylosing Spondylitis Functional Index.

1The presented scenario reflects the base-case in which initial gain is reversed following non-response or
subsequent discontinuation. Diagrams are for illustrative purposes and are not drawn to scale.
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B.3.2.3

Features of the economic analysis

Given that TA497 (golimumab in nr-axSpA) presented a cost-comparison analysis

rather than a cost-utility analysis, this appraisal has been excluded from the

comparison presented in Table 63.

Table 63: Features of the economic analysis

Year 2+ taken

Factor Previous appraisals Current appraisal
TNFa Secukinumab | Chosen value | Justification
inhibitors in in AS (TA407) | in the base
nr-axSpA and case
AS (TA383)
Model type Decision tree Decision tree Decision tree e Consistent with
followed by followed by followed by previous models in
Markov model Markov model Markov model AS and nr-axSpA
Time horizon Lifetime Lifetime Lifetime e Nr-axSpAis
associated with a
chronic impact on
costs and quality of
life, and is associated
with increased
mortality
e Consistent with
previous models in
AS and nr-axSpA
Response BASDAI50 at BASDAI50 at BASDAI50 at ¢ Recommended by
criteria 12 weeks 12 weeks 12 weeks the ASAS working
group
e Consistent with
previous models in
AS and nr-axSpA
Rebound Initial gain Initial gain Initial gain e Clinical inputin
assumption reversed reversed reversed TA383 confirmed that
reversal of initial gain
was more clinically
plausible than
rebound to natural
history
e Consistent with
previous models in
AS and nr-axSpA
BASFI annual 0.017 0.034 0.017 e Consistent with
progression previous models in
(TNFa inhibitor) nr-axSpA
BASFI annual e 0.039 (nr- 0.082 0.039 e Consistent with
progression axSpA) previous models in
(CC) ° 0.082 (AS) nr-aXSpA
Treatment Constant Treatment- Constant e Consistent with
discontinuation | annual rate: specific rates annual rate: previous models in
rate 0.06 for Year 1 and 0.06 nr-axSpA
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Factor

Previous appraisals

Current appraisal

administration
and monitoring

Disease
management

AEs

administration
and monitoring

Disease
management

AEs

administration
and monitoring

Disease
management

AEs

TNFa Secukinumab | Chosen value | Justification
inhibitors in in AS (TA407) | in the base
nr-axSpA and case
AS (TA383)
from the
published
literature
AEs Serious Serious Serious e Based on areview by
infections infections infections and Corbett et al. (77)
NMSC
Source of Utility model Utility model Utility model e Arange of models
utilities based on age, based on age, based on were considered, and
sex, BASDAI, sex, BASDAI, BASDAI, the best fitting model
BASFI, BASFI BASFI, included only
BASDAIZ, BASDAI x BASDAI, BASFI and
BASFI2, BASFI BASDAI x BASFI as
BASDAI x covariates
BASFI
Costs included | Drug Drug Drug e All costs expected to
acquisition, acquisition, acquisition, differ between the

compared
technologies included

e Consistent with
previous models in
AS and nr-axSpA

Abbreviations: ADA, adalimumab; AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; ETN, etanercept; GOL, golimumab; INF,
infliximab, NMSC, non-melanoma skin cancer; nr-axSpA, non-radiographic axial spondyloarthritis; SEC,

secukinumab.

B.3.2.4

Intervention technology and comparators

The intervention considered in the model is secukinumab 150 mg. Secukinumab is

administered subcutaneously, by a trained professional at first administration,

followed by home administration for subsequent doses.

In biologic-naive patients, secukinumab is compared against all approved TNFa

inhibitors in nr-axSpA and CC (i.e. NSAIDs and physiotherapy); no costs are

included for CC, given that all other comparators are considered in addition to CC.

The relevant comparators included in the evaluation for the biologic-naive population

are therefore:

e Certolizumab pegol

e Etanercept (including biosimilars)

¢ Adalimumab (including biosimilars)

e Golimumab
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e CC.

The only comparator considered for the biologic-experienced population is CC, given
that no randomised data on second or subsequent line use of TNFa inhibitors in nr-
axSpA is available; a robust comparison vs TNFa inhibitors was therefore not

considered possible.

The dosing and administration of secukinumab and TNFa inhibitors are detailed in
Table 64.

Table 64: Drug dosing and administration

Drug Dose Administration frequency

Secukinumab 150 mg At Weeks 0, 1, 2, 3 and 4,
followed by monthly
maintenance dosing

Certolizumab pegol 200 mg Once every two weeks
Etanerceptt 50 mg Once weekly
Adalimumabt 40 mg Once every two weeks
Golimumab 50 mg Once monthly

T Including biosimilars.

B.3.3 Clinical parameters and variables

Clinical data included in the model are:
e Baseline characteristics
e Response rate
e Short-term change in BASDAI and BASFI
e Long-term changes in BASFI
e Discontinuation
e AEs
e Mortality.

Data for response rates, baseline BASDAI/BASFI and short-term change in
BASDAI/BASFI from baseline are taken from the NMA (Section B.2.8). In the base-

case,

I 5ase-case data

are presented in Sections B.3.3.2 and B.3.3.3; data for the biologic-experienced
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population, assuming a 12-week stopping rule for secukinumab, assuming the
ASAS40 response criteria, and for alternative specifications of the NMA are

presented in Appendix L.

Given that no comparison is made against TNFa inhibitors in the biologic-
experienced population (Section B.3.2.4), this analysis is based on PREVENT data

only.

All clinical data for adalimumab biosimilars and etanercept biosimilars are assumed

to be the same as for adalimumab and etanercept, respectively.

B.3.3.1 Baseline characteristics

Baseline patient characteristics were taken from the PREVENT trial and are

presented in Table 65.

Table 65: Baseline patient characteristics

Parameter Biologic-naive Biologic-experienced
Mean age (years) 39 43
Male (%) 46.1% 44.4%

B.3.3.2 Response rate

Base-case biologic-naive response rates are presented in Table 66.

In the exploratory scenario analysis in which treatment sequencing is modelled,

second-line response rates are assumed to be

N This is based on the

ratio of response rates between biologic-experienced and biologic-naive patients in
PREVENT.

Table 66: BASDAI50 response at 3 monthst

Drug Response rate

Secukinumab

Certolizumab pegol

Etanercept

Adalimumab

Golimumab
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ccC |

1 Note that although response is modelled at 3 months, data is available at either 12 weeks (certolizumab pegol,
etanercept, adalimumab), 16 weeks (golimumab) or both (secukinumab, CC).
Abbreviations: BASDAI. Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care.

B.3.3.3 Short-term change in BASDAI and BASFI

Baseline BASDAI and BASFI conditional on response in the biologic-naive
population are presented in Table 67. Changes in BASDAI and BASFI conditional on

response® are presented in Table 68.

In the exploratory scenario analysis in which treatment sequencing is modelled,

second-line changes in BASDAI and BASFI are assumed to be

B This is based on the ratio of change from baseline between biologic-

experienced and biologic-naive patients in PREVENT.

Table 67: Baseline BASDAI and BASFI

Parameter Baseline BASDAI Baseline BASFI

Responders | Non-responders | Responders Non-responders

Secukinumab I ] I I
Certolizumab pegol e ] I e
Adalimumab I I I I
Etanercept - - - -
Golimumab I I ] I
cc I I I I

Abbreviations: BASDAI. Bath Ankylosing Spondylitis Disease Activity Index; BASFI. Bath Ankylosing Spondylitis
Functional Index CC, conventional care.

Table 68: Change from baseline at 3 monthst in BASDAI and BASFI

Parameter BASDAI change from baseline BASFI change from baseline

Responders | Non-responders Responders Non-responders

Secukinumab ] ] I I
Certolizumab pegol ] ] ] I
Adalimumab ] ] ] I
Etanercept - - - -
Golimumab I ] I I
cc I ] I I

¢ Where baseline BASDAI/BASFI or change in BASDAI/BASFI conditional on response were not
available for a TNFa inhibitor, these values were estimated assuming that the ratio of baseline
BASDAI/BASFI or change in BASDAI/BASFI is the same for TNFa inhibitors as for secukinumab.
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T Note that although response is modelled at 3 months, data is available at either 12 weeks (certolizumab pegol,
etanercept, adalimumab), 16 weeks (golimumab) or both (secukinumab, CC).

Abbreviations: BASDAI. Bath Ankylosing Spondylitis Disease Activity Index; BASFI. Bath Ankylosing Spondylitis
Functional Index CC, conventional care.

B.3.3.4 Long term change in BASFI

Long-term change in BASFI score is calculated using the Modified Stoke Ankylosing
Spondylitis Spinal Score (MSASSS). The effect of treatment with biologic therapies
is calculated by multiplying the annual rate of mMSASSS change by the change in
BASFI corresponding to a one-unit change in mSASSS (Table 69); this approach
was also taken in the assessment group model for TA383 and the company
submission for TA407.

Table 69: Long-term changes in BASFI

Parameter Value
Annual rate of mMSASSS change 0.69
BASFI change associated with a 1-unit change in mSASSS 0.057
Effect of biologic treatment 0.42

Source: Corbett et al. 2016 (77).
Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; mSASSS, Modified Stoke Ankylosing
Spondylitis Spinal Score.

B.3.3.5 Discontinuation rates

An annual discontinuation rate of 6% is applied for each comparator, in line with the

approach taken by the assessment group for TA383.

B.3.3.6 Adverse events

Modelled AEs include non-melanoma skin cancer (NMSC) and serious infection.
These AEs were selected for inclusion in the model on the basis of a systematic
review conducted by Corbett et al. (77), which concluded that patients with a range
of diseases using TNFa inhibitors over the short term have significantly higher rates
of serious infection and NMSC (77). Other AEs were not modelled as they were not
expected to have a substantive impact on model results. This approach is consistent
with the AEs modelled in TA383 and TA407.

The per cycle probability of each AE for each comparator is presented in Table 70;
no AEs were modelled in the CC arm. 5% of serious infections were assumed to be

tuberculosis (84).
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Table 70: AE probabilities

Drug Per cycle probability
Serious Infection Source NMSC Source
Secukinumab e PREVENT e PREVENT
Certolizumab pegol 0.0068 Sieper et al, 2015 0.0003 Curtis et al, 2019
(72) (85)
Etanercept 0.0014 Dougados et al, 0.0000 Dougados et al,
2014 (46) 2017 (86)

Adalimumab 0.0061 Van der Heijde et 0.0000 Van der Heijde et

al, 2018 (71) al, 2018 (71)
Golimumab 0.0064 Van der Heijde et 0.0000 Sieper et al,

al, 2015 (87) 2015 (72)

Abbreviations: NMSC, non-melanoma skin cancer.

B.3.3.7 Mortality

General population mortality data was taken from the Office for National Statistics
(88), and a Gompertz model was generated using this data (Table 71); gender-
specific relative risks for those with nr-axSpA were applied (Table 72). This approach

is consistent with that taken by the assessment group for TA383.

Table 71: Gompertz model of general population mortality

Parameter Value
Constant -10.33
Gamma 0.09

Table 72: Relative risk for mortality associated with nr-axSpA by gender (77)

Gender Relative risk
Male 1.63
Female 1.38
B.3.4 Measurement and valuation of health effects
B.3.4.1 Health-related quality of life data from clinical trials

EQ-5D-5L data were collected at Baseline and at Weeks 8, 16, 24, 52 and 76 in the
PREVENT trial. In line with current NICE guidance (81), utility scores in the

PREVENT trial were calculated by mapping the 5L descriptive system data onto the
3L valuation set developed by Dolan et al. (89). The mapping function developed by

van Hout et al. was used (90).
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A linear mixed model was used to fit EQ-5D utility scores as a response variable,
with the following covariates considered for inclusion:

e Age

e Sex

e BASDAI

e BASFI

e BASDAI?

e BASFI?

e BASDAI x BASFI.

This approach is consistent with the approach taken by the assessment group for
TA383.

The analysis was performed on the full analysis set of the PREVENT trial, and
models were fitted to data from all visits where EQ-5D-5L, BASDAI and BASFI were

assessed at the same time, i.e. Baseline and Weeks 8, 16, 24 and 52.

A supplementary analysis was performed in which regression models were refitted
using pooled data from both PREVENT and MEASURE 1/2 (the pivotal trials for

secukinumab in AS).

Linear mixed models were used to regress EQ-5D scores on predictors, and a

random intercept was included to account for potential intra-subject correlations.

Ten alternative models were considered:
e 5 models based on BASDAI and BASFI:
o Model 1: BASDAI, BASFI
o Model 2: BASDAI, BASFI, BASFI?
o Model 3: BASDAI, BASFI, BASDAI?
o Model 4: BASDAI, BASFI, BASDAI x BASFI
o Model 5: BASDAI, BASFI, BASDAI?, BASFI?, BASFI x BASDAI
e 5 models based on BASDAI, BASFI, age and sex:
o Model 6: BASDAI, BASFI, age, sex
o Model 7: BASDAI, BASFI, BASFI?, age, sex
o Model 8: BASDAI, BASFI, BASDAI?, age, sex
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o Model 9: BASDAI, BASFI, BASDAI x BASFI, age, sex
o Model 10: BASDAI, BASFI, BASDAI?, BASFI2, BASFI x BASDAI, age,

SexX.

Model 4 (including covariates for BASDAI, BASFI, BASDAI x BASFI) was selected
as the best-fitting model on the basis of Akaike information criterion (AIC) and
Bayesian information criterion (BIC) (Table 73). However, AlIC values for models 2,
3, 4 and 5 were all very similar, indicating that there were only minor differences in
model fit between them. Models 6 to 10, which also included age and sex, had
consistently worse AIC and BIC values than their corresponding counterparts without

age and sex. Further details are provided in the full report (91).
The selected utility model is reported in Table 74.

Table 73: PREVENT model fit

Model AlIC BIC Pseudo
R2

Model 1 BASDAI, BASFI

Model 2 BASDAI, BASFI, BASDAI?

Model 3 BASDAI, BASFI, BASFI?

Model 4 BASDAI, BASFI, BASDAI x BASFI

Model 5 BASDAI, BASFI, BASFI2, BASDAI?, BASDAI x
BASFI

Model 6 BASDAI, BASFI, age, sex

Model 7 BASDAI, BASFI, BASDAI?, age, sex

Model 8 BASDAI, BASFI2, age, sex

Model 9 BASDAI, BASFI, BASDAI x BASFI, age, sex

Model 10 | BASDAI, BASFI, BASDAI2, BASFI2, BASDAI x
BASFI, age, sex

Abbreviations: AIC, Akaike Information Criterion; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index;
BASFI, Bath Ankylosing Spondylitis Functional Index; BIC, Bayesian Information Criterion.

Table 74: Selected utility model (Model 4)

Covariate Coefficient p-value 95% CI

BASDAI I I I I
BASFI I I I I
BASDAI x BASFI e ] e e
Constant [ ] ] [ ] [ ]

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; Cl, confidence interval.
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B.3.4.2 Mapping
Given that EQ-5D-5L data were available from the PREVENT trial, there was no

requirement to use mapping.
B.3.4.3 Health-related quality-of-life studies

B.3.4.3.1 Identification of studies
An SLR was conducted to identify HRQoL studies relevant to the decision problem
from the published literature. A complete description of the search strategy is

presented in Appendix H.

B.3.4.3.2 Description of identified studies
The SLR identified 48 studies that met the pre-defined inclusion criteria. However,
only one of these studies was a UK-based study and it only reported an EQ-5D VAS
score (92). Therefore, none of the included studies reported specific UK EQ-5D utility

values for the model health states.

B.3.4.4 Adverse reactions

Modelled AEs include serious infections (tuberculosis and other serious infections)
and NMSC (Section B.3.3.6). A scenario is considered in which AE disutilities are
included; the disutilities and AE durations used in this scenario are presented in
Table 77.

Table 75: AE disutilities and durations

AE Disutility Source of Duration Source of
disutility duration

Serious infection | —0.156 Stevensen M et 1 month Stevensen M et
al. 2016 (93) al. 2016 (93)

NMSC -0.0137 Sullivan et al. 1 month Expert clinical
2006 (94) opiniont

1A conservative estimate of 1 month was applied in the model based on clinical input suggesting an average of 4
to 6 weeks to excision (74); this is considered conservative on the basis that no NMSC events were observed for
secukinumab patients in PREVENT. Table 51 and Appendix D provides further information on clinical expert
input.

Abbreviations: AE, adverse event; NMSC, non-melanoma skin cancer.
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B.3.4.5 Health-related quality-of-life data used in the cost-effectiveness
analysis
Base-case utility values associated with BASDAI and BASFI are presented in
Section B.3.4.1; scenarios are considered using:
e The utility model used by the assessment group for TA383
¢ The utility model based on pooled data from both PREVENT and MEASURE
1/2 (Section B.3.4.1); and
e The utility model presented by McLeod et al. (95).

AE disutilities implemented in a scenario analysis are presented in Section B.3.4.4.

B.3.5 Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1 Identification of studies
An SLR was conducted to identify cost and resource use data relevant to the

decision problem from the published literature. A complete description of the search

strategy is presented in Appendix .

B.3.5.2 Description of identified studies

The SLR identified 31 studies that met the pre-defined inclusion criteria. Of these,

four were UK-based studies. These are summarised in Appendix |.

Costs considered in the model include those associated with:

e Drug acquisition, administration and monitoring (Section B.3.5.3)

e Disease management (Section B.3.5.4)

e AEs (Section B.3.5.5)
All costs are valued in 2019 UK pounds. Where necessary', costs were inflated to
2017/189 prices using healthcare-specific inflation indices from the Unit Costs of

Health and Social Care, as issued by the Personal Social Services Research Unit
(PSSRU) (96).

f Only costs from prior to 2018 were inflated; in particular, costs from the most recent releases of the
Unit Costs of Health and Social Care and NHS reference costs were not inflated.

9 The most recent edition of the Unit Costs of Health and Social Care includes inflation indices up to
2017/18.
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B.3.5.3 Intervention and comparators’ costs and resource use

Drug acquisition costs for secukinumab and TNFa inhibitors were obtained from the
British National Formulary (BNF) (97) (Table 76). The only exception to this is the
cost for an adalimumab biosimilar, which was assumed to be the interim national
reference price set by the NHS England tendering process (98).

The number of administrations assumed for each time period is based on the dosing
schedule specified in each technology’s summary of product characteristics (SmPC).

Response is assessed at 12 weeks for TNFa inhibitors and 16 weeks for
secukinumab; 12 and 16 weeks of costs are therefore assumed for each of TNFa
inhibitors and secukinumab, respectively, in the first 3 months. The dose provided on
the day of response assessment is assumed to be included; where a dose is
scheduled to be administered shortly after 12 or 16 weeks (as for secukinumab and
golimumab), this dose is assumed to be included. The number of doses in Months
4—6 is adjusted to give the correct annual number of doses. A scenario is considered
in which response is assessed at 12 weeks for secukinumab, and the number of
doses adjusted accordingly.

The cost of administration for each comparator (£45) was taken from the PSSRU
Unit Costs of Health and Social Care (96), assuming a one-off, one-hour training
session for self-administration with a hospital-based nurse.

No drug acquisition or administration costs are included in the CC arm of the model.

Table 76: Drug acquisition costs

Drug Dose Cost per Number of administrations
prefilled First 3 Months 4-6 | Subsequent
syringe months 3-month

periods

Secukinumab 150 mg ] 8.00 2.00 3.00

(including PAS)

Certolizumab pegol 200 mg £357.50 0.00t 6.05 6.52

Etanercept 50 mg £178.75 13.00 13.10 13.04

Adalimumab 40 mg £352.14 7.00 6.05 6.52

Golimumab 50 mg £762.97 4.00 2.00 3.00

Etanercept biosimilar 50 mg £164.00 13.00 13.10 13.04

Adalimumab biosimilar 40 mg £136.54 7.00 6.05 6.52

1 A complex patient access scheme is available for certolizumab pegol in which the first 12 weeks of treatment
are borne by UCB.
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Monitoring costs associated with secukinumab and TNFa inhibitors are presented in

Table 77. All monitoring costs are applied for first-line biologic treatment; in the

exploratory analysis in which treatment sequencing is considered, only GP visits and

specialist visits are applied for second-line treatment. Resource use is assumed to

be the same as in the assessment group model for TA383.

Table 77: Monitoring costs

Resource Unit cost Source of unit Resource uset
component cost First 3 months Subsequent 3-
month periods
Specialist visit £137 Consultant-led 2 0.5
non-admitted
face to face
attendance,
follow-up. HRG
code
Rheumatology
WFO1A (99)
Full blood count £3.18 Cost of 2 1
Erythrocyte £3.15 'ffgr?f\‘(tg:&’ ,t\leljtg 2 1
setdlmentatlon as per TA199
rate assessment
Liver function test | £0.80 report (2013 2 1
costs inflated to
Urea and £1.47 2019) (77, 100) 2 1
electrolytes
Chest radiograph | £27.94 1 0.25
Tuberculosis £9.30 1 0
Heaf test
Antinuclear £4.96 1 0
antibodies
DNA test £4.96 1 0
MRI £154.12 1 0
CRP £7.06 Henriksson et al, 1 0
2010 (101)
(inflated to 2019)

T Resource use is assumed to be the same as in the assessment group model for TA383.
Abbreviations: CRP, C-reactive protein; MRI, magnetic resonance imaging.

B.3.5.4 Health-state unit costs and resource use

Disease management costs are calculated as: £1,370.15 X exp(0.213 X BASFI).

This formula reflects that used in the assessment group model for TA383, with the
cost component inflated to 2019 prices. Other formulas used to calculate disease
management costs in previous NICE appraisals in nr-axSpA and AS are presented
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in Table 78. The approaches taken in the TA383 assessment group model and the
UCB submission for TA383 were considered most appropriate as these are based
on BASFI, which is assumed to change over time, rather than BASDAI which is
assumed to remain constant. The approach taken in the assessment group model
for TA383 was selected for the model base-case on the basis that this approach was

accepted previously.

Table 78: Alternative models of disease management costs

Source Model of disease management costs
AbbVie submission in TA383 (adalimumab) £1,124.62 x exp (0.264 x BASDAI)
UCB submission in TA383 (certolizumab pegol) | £1,909.33 x exp (0.1832 x BASFI)
Pfizer submission in TA383 (etanercept) BASDAI < 40: £151.96

40 < BASDAI < 60: £311.08
BASDAI = 60: £1,039.16

Assessment group model in TA383 £1,284.186 x exp (0.213 x BASFI)

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; UCB, Union Chimique Belge.

B.3.5.5 Adverse reaction unit costs and resource use

Modelled AEs include serious infections (5% tuberculosis) and NMSC (Section

B.3.3.6). Costs for treating serious infections are presented in Table 79.

The cost for treating NMSC was found to be £1,626 in 2010 (102); an inflated value
of £1,855.63 is used in the model.

Table 79: Serious infection costs (103)

Type of HRG HRG description Activity Unit cost Weighted
serious code (2017-2018) | average cost
infection (2017—2018)
Tuberculosis | DZ14F Pulmonary, Pleural or 668 £4,948 £2,834.68
Other Tuberculosis, with
Interventions
DZ14G | Pulmonary, Pleural or 925 £3,495

Other Tuberculosis, without
Interventions, with CC
Score 7+

DZ14H Pulmonary, Pleural or 1,080 £2,659
Other Tuberculosis, without
Interventions, with CC
Score 3-6

Dz14J Pulmonary, Pleural or 1,501 £1,613
Other Tuberculosis, without
Interventions, with CC
Score 0-2
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Type of HRG HRG description Activity Unit cost Weighted

serious code (2017-2018) | average cost
infection (2017—2018)
Other serious | WJ06J Sepsis without 140,638 £1,410 £1,257.85
infection Interventions, with CC
Score 04
DZ23N Bronchopneumonia without 3,702 £1,105
Interventions, with CC
Score 0-5
LAO4M | Kidney or UTI, with 2,319 £2,502
interventions with CC score
0-2
Dz22Q | Unspecified Acute Lower 63,106 £709

Respiratory Infection
without Interventions, with
CC Score 0-4

Dz65J Chronic Obstructive 42,795 £1,513
Pulmonary Disease or
Bronchitis, without
Interventions, with CC
Score 04

Abbreviations: HRG, Health-related group; CC, complications and comorbidities; UTI, urinary tract infection;

B.3.5.6 Miscellaneous unit costs and resource use

No additional costs were considered.

B.3.6 Summary of base-case analysis inputs and

assumptions

B.3.6.1 Summary of base-case analysis inputs

A summary of base-case analysis inputs is provided in Table 80.

Table 80: Summary of variables applied in the economic model

Variable Value (reference to Measurement of Reference to
appropriate table or uncertainty and section in
figure in submission) distribution: CI submission
(distribution)
Age 39 38—40 (normal) Baseline
. characteristics,

Male 46.1% Not varied B.3.3.1
Cycle length 0.25 years Not varied Model
Discount rate (costs and 3.5% Not varied structure,

B.3.2.2
outcomes)
Product share in second-line mixed treatment
Secukinumab [ Not varied
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Variable Value (reference to Measurement of Reference to
appropriate table or uncertainty and section in
figure in submission) distribution: CI submission
(distribution)
Certolizumab pegol [ | Not varied Model
. structure,
Etanercept - Not varied B.3.3.2
Adalimumab - Not varied
Golimumab [ | Not varied
Etanercept biosimilar - Not varied
Adalimumab biosimilar - Not varied

population

Initial BASDAI50 response (12-16 weeks) with secukinumab at week 16, biologic-naive

Secukinumab

Response rate,

Certolizumab pegol

B.3.3.2

Etanercept

Adalimumab

Golimumab

CC

Etanercept biosimilar

Adalimumab biosimilar

Baseline BASDAI and BASFI

Overall baseline BASDAI

Response rate,

Overall baseline BASFI

B.3.3.2

Baseline BASDAI, responders

Secukinumab

Response rate,

Certolizumab pegol

B.3.3.2

Etanercept

Adalimumab

Golimumab

CcC

Etanercept biosimilar

Adalimumab biosimilar

Baseline BASDAI, non-respon

ders

Secukinumab

Response rate,

Certolizumab pegol

B.3.3.2

Etanercept

Adalimumab

Golimumab

CcC

Etanercept biosimilar
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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
submission

Adalimumab biosimilar

Baseline BASFI, responders

Secukinumab

Response rate,

Certolizumab pegol

B.3.3.2

Etanercept

Adalimumab

Golimumab

CcC

Etanercept biosimilar

Adalimumab biosimilar

Baseline BASFI, non-responders

Secukinumab

Response rate,

Certolizumab pegol

B.3.3.2

Etanercept

Adalimumab

Golimumab

CcC

Etanercept biosimilar

Adalimumab biosimilar

Change in BASDAI at 3 month

s, responders

Secukinumab ] Short-term
Certolizumab pegol e ETSnSZIir;nd
Etanercept ] BASFI, B.3.3.3
Adalimumab I

Golimumab ]

ccC I

Etanercept biosimilar ]

Adalimumab biosimilar -

Change in BASDAI at 3 months, non-responders

Secukinumab ] Short-term
Certolizumab pegol e ;ngilignd
Etanercept N BASFI, B.3.3.3
Adalimumab I

Golimumab ]

ccC I
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Variable

Value (reference to

Measurement of

Reference to

appropriate table or uncertainty and section in
figure in submission) distribution: CI submission
(distribution)
Etanercept biosimilar - -
Adalimumab biosimilar - -
Change in BASFI at 3 months, responders
Secukinumab e e Short-term
Certolizumab pegol e e ;ngzlinand
Etanercept ] e BASFI, B.3.3.3
Adalimumab - -
Golimumab ] e
cc I |
Etanercept biosimilar - -
Adalimumab biosimilar - -
Change in BASFI at 3 months, non-responders
Secukinumab e e Short-term
Certolizumab pegol e e %ngilignd
Etanercept ] e BASFI, B.3.3.3
Adalimumab - -
Golimumab ] e
ccC I |
Etanercept biosimilar ] e
Adalimumab biosimilar - -
Treatment effect on progression
Secukinumab 0.42 0.23; 0.7 Long-term
(lognormal) changes in
TNFa inhibitors 0.42 0.23; 0.7 BASFI, B.3.3.4
(lognormal)
cC 1.00 0.78; 1.26
(lognormal)
Annual withdrawal rates
Secukinumab 0.6 0.05; 0.07 (beta) Discontinuation
Certolizumab pegol 06 0.05;0.07 (beta) | eS B335
Etanercept 0.6 0.05; 0.07 (beta)
Adalimumab 0.6 0.05; 0.07 (beta)
Golimumab 0.6 0.05; 0.07 (beta)
Etanercept biosimilar 0.6 0.05; 0.07 (beta)
Adalimumab biosimilar 0.6 0.05; 0.07 (beta)

AEs
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Variable

Value (reference to

Measurement of

Reference to

associated with nr-axSpA,
Female

appropriate table or uncertainty and section in
figure in submission) distribution: ClI submission
(distribution)
Secukinumab — serious e e AEs, B.3.3.6
infection
Certolizumab pegol — serious 0.0068 0.0056; 0.0082
infection (beta)
Etanercept — serious infection 0.0014 0.0011; 0.0016
(beta)
Adalimumab — serious 0.0061 0.0049; 0.0073
infection (beta)
Golimumab — serious infection 0.0064 0.0052; 0.0077
(beta)
CC - serious infection 0 Not varied
Etanercept biosimilar — serious 0.0014 0.0011; 0.0016
infection (beta)
Adalimumab biosimilar — 0.0061 0.0049; 0.0073
serious infection (beta)
Secukinumab — NMSC 0 Not varied
Certolizumab pegol - NMSC 0.0003 0.0002; 0.0003
Etanercept — NMSC 0 Not varied
Adalimumab — NMSC 0 Not varied
Golimumab — NMSC 0 Not varied
CC — NMSC 0 Not varied
Etanercept biosimilar — NMSC 0 Not varied
Adalimumab biosimilar — 0 Not varied
NMSC
Serious infection distribution — 0.0498 0.04; 0.06 (beta)
Tuberculosis
Serious infection distribution — 0.9502 0.65; 1.00 (beta)
Other serious infection
Months of AE disultility — 1 0.8; 1.2 (normal)
serious infection
Months of AE disutility — 1 1.61; 2.39 (normal)
NMSC
Gompertz model of general population mortality
Constant -10.3253 Not varied Mortality,
Gamma 0.0940 Not varied B.3.3.7
Relative risk for mortality 1.63 Not varied Mortality,
associated with nr-axSpA, B.3.3.7
Male
Relative risk for mortality 1.38 Not varied
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Variable

Value (reference to

Measurement of

Reference to

appropriate table or uncertainty and section in
figure in submission) distribution: ClI submission
(distribution)
Annual rate of mSASSS change for mSASSS <10
Secukinumab 0.69 0.63; 0.75 (normal)
TNFa inhibitors 0.69 0.63; 0.75 (normal) | | ong-term
cc 0.69 0.63; 0.75 (normal) | change in
BASFI, B.3.3.4
BASFI change with 1 unit 0.057 0.05; 0.07 (normal)
change in mSASSS
Health-related quality of life, linear model
BASDAI coefficient -0.032901 e Utility model,
BASFI coefficient ~0.010434 I ;a:ff 17 4
BASDAI x BASFAI coefficient -0.003194 I
Constant 0.835712 e
Acquisition costs
Secukinumab 150 mg ] Not varied Intervention
. : and
Certolizumab pegol 200 mg £357.50 Not varied comparators’
Etanercept 50 mg £178.75 Not varied costs and
- X resource use,
Adalimumab 40 mg £352.14 Not varied B3.5.3
Golimumab 50 mg £762.97 Not varied
Etanercept biosimilar 50 mg £164.00 Not varied
Adalimumab biosimilar 40 mg £136.54 Not varied
Cost of first subcutaneous £45 Not varied
injection
Dosing — first 3 months
Secukinumab 8 Not varied Intervention
. . and
Certolizumab pegol 0 Not varied comparators’
Etanercept 13 Not varied costs and
- X resource use,
Adalimumab 7 Not varied B3.5.3
Golimumab 4 Not varied
Etanercept biosimilar 13 Not varied
Adalimumab biosimilar 7 Not varied
Dosing — 4-6 months
Secukinumab 2 Not varied Intervention
. . and
Certolizumab pegol 6.05 Not varied comparators’
Etanercept 13.10 Not varied costs and
- X resource use,
Adalimumab 6.05 Not varied B3.5.3
Golimumab 2.00 Not varied
Etanercept biosimilar 13.10 Not varied
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Variable

Value (reference to

Measurement of

Reference to

appropriate table or uncertainty and section in
figure in submission) distribution: ClI submission
(distribution)
Adalimumab biosimilar 6.05 Not varied
Dosing — Subsequent 3-month periods
Secukinumab 3.00 Not varied Intervention
Certolizumab pegol 6.52 Not varied iggwparators’
Etanercept 13.04 Not varied costs and
X X resource use,
Adalimumab 6.52 Not varied B3.5.3
Golimumab 3.00 Not varied
Etanercept biosimilar 13.04 Not varied
Adalimumab biosimilar 6.52 Not varied
Monitoring costs
Full blood count, unit cost £3.18 2.59; 3.83 Intervention
(gamma) and
Erythrocyte sedimentation £3.15 2.56; 3.79 ggrsrggaar: (’;ors
rate, unit cost (gamma) reSOUrce Use
Liver function test, unit cost £0.80 0.65; 0.96 B3.5.3
(gamma)
Urea and electrolytes, unit cost £1.47 1.2; 1.77 (gamma)
Chest radiograph, unit cost £27.94 22.74; 33.68
(gamma)
Tuberculosis Heaf test, unit £9.30 7.57; 11.21
cost (gamma)
Antinuclear antibodies, unit £4.96 4.04; 5.98
cost (gamma)
DNA test, unit cost £4.96 4.04; 5.98
(gamma)
MRI, unit cost £154.12 125.4; 185.76
(gamma)
CRP, unit cost £7.06 5.75; 8.51
(gamma)
Specialist visit, unit cost £137 111.47; 165.12
(gamma)
Monitoring, resource use — first 3 months
Full blood count 2 1.63; 2.41 Intervention
(gamma) and
Erythrocyte sedimentation rate 2 1.63; 2.41 ggg,:saar: éors
(gammay) resource use,
Liver function test 2 1.63; 2.41 B3.5.3
(gamma)
Urea and electrolytes 2 1.63; 2.41
(gamma)
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Variable

Value (reference to

Measurement of

Reference to

(gamma)

appropriate table or uncertainty and section in
figure in submission) distribution: ClI submission
(distribution)
Chest radiograph 1 0.81;1.12
(gamma)
Tuberculosis Heaf test 1 0.81;1.12
(gamma)
Antinuclear antibodies 1 0.81;1.12
(gamma)
DNA test 1 0.81;1.12
(gamma)
X-ray 1 0.81;1.12
(gamma)
MRI 1 0.81;1.12
(gamma)
CRP 1 Not varied
Specialist visit 2 1.63; 2.41
(gamma)
Monitoring, resource use — subsequent 3-month periods
Full blood count 1 0.81;1.12 Intervention
(gamma) and
: . i comparators’
Erythrocyte sedimentation rate 1 0.81;1.12 costs and
(gammay) resource use,
Liver function test 1 0.81; 1.12 B3.5.3
(gamma)
Urea and electrolytes 1 0.81;1.12
(gamma)
Chest radiograph 0.25 0.2; 0.3 (gamma)
Tuberculosis Heaf test 0 Not varied
Antinuclear antibodies 0 Not varied
DNA test 0 Not varied
MRI 0 Not varied
CRP 0 Not varied
Specialist visit 0.5 0.41; 0.6 (gamma)
Serious infection cost
Tuberculosis £2,834.68 2306.41; 3416.61 Adverse
(gamma) reaction unit
. . . i costs and
Other serious infection £1,257.85 1023.44; 1516.07 resource use,
(gammay) B.3.5.5
NMSC £1,855.63 1509.81; 2236.57
(gamma)
Health-state costs, active disease
Intercept 1370.1509 1369.83; 1370.47 Health-state

unit costs and
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Variable

Value (reference to
appropriate table or
figure in submission)

Reference to
section in
submission

Measurement of
uncertainty and
distribution: CI
(distribution)

BASFI coefficient

resource use,
B.3.5.4

0.2130 0.14; 0.29 (beta)

Abbreviations: AE, adverse event; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index; CC, conventional care; Cl, confidence interval; CRP, c-reactive protein;
DNA, deoxyribonucleic acid; MRI, magnetic resonance imaging; mSASSS, Modified Stoke Ankylosing Spondylitis
Spinal Score; NMSC, non-melanoma skin cancer; TNFa, tumour necrosis factor alpha.

B.3.6.2 Assumptions

A summary of assumptions is provided in Table 81.

Table 81: Assumptions

Assumption

Justification

BASDAIS0 is an appropriate
measure of response in nr-axSpA.

BASDAIS0 was used as the measure of response in the
assessment group model for TA383 and was
recommended by the ASAS group.

In clinical practice, response is
assessed at approximately 3 months

Three months was considered a reasonable approximation
to the expected induction period, given that a 12-week
stopping rule is applied for TNFa inhibitors, and a 16-week
stopping rule is applied for secukinumab.

On biologic maintenance treatment,
BASDAI remains constant in all
patients.

This assumption is consistent with the approach taken in
the assessment group model for TA383.

On biologic maintenance treatment,
BASFI increases at a biologic-
specific rate over time.

This assumption is consistent with the approach taken in
the assessment group model for TA383, and the findings of
Corbett et al (77)

Following discontinuation from
biologic therapy, the initial gain in
BASFI and BASDAI is reversed.

This assumption is consistent with the approach taken in
the assessment group model for TA383 and assumes that
all patients who don’t respond to biologics observe a
reversal of their BASDAI and BASFI scores equivalent to
the initial gain received at the end of induction treatment.

Clinical input in TA383 confirmed that reversal of initial gain
was more clinically plausible than rebound to natural
history. A scenario is considered in which BASDAI and
BASFI revert to natural history following discontinuation
from biologic therapy.

After discontinuation from biologic
therapy and reversal of initial gain,
BASDAI remains constant over time.

This assumption is consistent with the approach taken in
the assessment group model for TA383.

After discontinuation from biologic
therapy and reversal of initial gain,
BASFI increases at a CC-specific

rate over time for all patients.

This assumption is consistent with the approach taken in
the assessment group model for TA383.

Utility values are a function of
BASDAI, BASFI and the interaction
of the two.

A similar approach was taken to that of the Pfizer model in
TA383, and a range of models were estimated including
BASDAI, BASFI, BASDAI x BASFI, BASDAI2, BASFI2, age
and sex. The best fitting model was chosen for the base-
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Assumption Justification

case of the economic evaluation, based on AIC and BIC

values.
Disease management costs are a This is consistent with the approach taken in TA383.
function of BASFI. Modelling disease management costs as a function of

BASFI rather than BASDAI results in such costs increasing
as disease function worsens, as may be expected.

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; nr-axSpA, non-
radiographic axial spondyloarthritis; TNFa, tumour necrosis factor alpha.

B.3.7 Base-case results

B.3.8 Base-case incremental cost-effectiveness analysis

results

The base-case results for the primary analysis (biologic-naive patients) and the
secondary analysis (biologic-experienced patients) are presented in Table 82 and
Table 83, respectively. The results presented for the primary and secondary
analyses are not expected to be directly comparable, given that the primary analysis
is informed by the NMA, while the secondary analysis uses PREVENT data only.
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Table 82: Base-case results (primary analysis — biologic-naive patients)

Technologies | Total costs (£) Total LYG Total QALYs | Incremental Incremental Incremental ICER vs ICER
costs vs LYG vs QALYs vs baseline incremental
baseline (£) baseline baseline (E£/QALY) (E£/QALY)

cc I 20.42 I i - i - -

Secukinumab | [ NGTGNNG 20.42 [ | ] 0.00 [ £7,459 Extendedly

dominated

Adalimumab | [ G 20.42 [ ] e 0.00 [ £5,445 £5,445

biosimilar

Etanercept I 20.42 [ ] I 0.00 [ £18,864 Dominated

biosimilar

Etanercept [ 20.42 [ | ] 0.00 [ £21,150 Dominated

Certolizumab | | EGzNG 20.42 [ | [ 0.00 [ £18,622 £157,868

pegolt

Golimumab ] 20.42 [ | ] 0.00 [ £20,017 £572,694

Adalimumab | [ Gz 20.42 [ ] e 0.00 [ £22,031 Dominated

1 Including the complex patient access scheme available for certolizumab pegol in which the first 12 weeks of treatment are borne by UCB.
Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years
Table 83: Base-case results (secondary analysis — biologic-experienced patients)

Technologies Total costs (£) | Total LYG Total QALYs Incremental Incremental Incremental ICER vs baseline
costs vs LYG vs QALYs vs (E/QALY)
baseline (£) baseline baseline

ccC I 19.43 I i - i -

Secukinumab I 19.43 [ e 0.00 [ Secukinumab

dominates

Abbreviations: ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years.
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B.3.9

Sensitivity analyses

All sensitivity analyses were run from the primary analysis (biologic-naive patients).

B.3.9.1

Probabilistic sensitivity analysis

Joint parameter uncertainty was tested through probabilistic sensitivity analysis

(PSA), in which all parameters are assigned distributions and varied jointly. 1,000

Monte Carlo simulations were recorded. The results of probabilistic sensitivity

analysis (Table 84) were found to be highly congruent with the base-case results

(Table 82; Section B.3.7). Results were plotted on the cost-effectiveness plane

(CEP; Figure 28 and Figure 29) and a multiple cost-effectiveness acceptability curve
(CEAC,; Figure 29) was generated.

Table 84: Results of probabilistic sensitivity analysis

Technologies Total costs | Total QALYs | Incremental | Incremental ICER vs

(£) costs vs QALYs vs baseline
baseline (£) baseline (E/QALY)

cC ] | | | -

Secukinumab [ ] [ | e [ £7,388

Adalimumab [ ] [ | e [ £5,132

biosimilar

Etanercept [ ] [ | e [ £18,404

biosimilar

Etanercept [ ] [ | e [ £20,643

Certolizumab [ ] [ | e [ £18,129

pegol

Golimumab [ ] [ | e [ £19,208

Adalimumab [ ] [ | e [ £21,562

Abbreviations: CC, conventional care; ICER, incremental cost-effectiveness ratio; QALY's, quality-adjusted life

years.
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Figure 28: Scatterplot of PSA results (all comparators)

Abbreviations: ADA, adalimumab; ADA BS, adalimumab biosimilar; CC, conventional care; CER P, certolizumab
pegol; ETN, etanercept; ETN BS, etanercept biosimilar; GOL, golimumab; QALY, quality-adjusted life-year; SEC,
secukinumab.

Figure 29: Scatterplot of PSA results (secukinumab only)

Abbreviations: CC, conventional care; QALY, quality-adjusted life-year; SEC, secukinumab.
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Figure 30: Multiple cost-effectiveness acceptability curve
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------- SEC —— CERP ETN ——ADA GOL ETNBS ——ADABS ——CC

Abbreviations: ADA, adalimumab; ADA BS, adalimumab biosimilar; CC, conventional care; CER P, certolizumab
pegol; ETN, etanercept; ETN BS, etanercept biosimilar; GOL, golimumab; SEC, secukinumab; WTP, willingness-
to-pay.

B.3.9.2 Deterministic sensitivity analysis

Parameter uncertainty was tested using deterministic sensitivity analysis, in which all
model parameters are systematically and independently varied over a plausible
range determined by either the 95% CI, or £10% where no estimates of precision
were available. Upper and lower bounds used in deterministic sensitivity analysis are
presented in Table 80. The results of deterministic sensitivity analysis are presented

only for the comparison of secukinumab against CC (Figure 31).
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Figure 31: Tornado diagram (secukinumab vs CC)
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Abbreviations: BASDAI, Bath Ankylosing Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional
Index; CC, conventional care; RR, rate ratio; SEC, secukinumab.
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B.3.9.3

Scenario analysis

Scenario analyses were performed in which key structural assumptions were varied, and the results of each analysis reported.

Considered scenarios and the results of each scenario are presented in Table 85.

Table 85: Scenario analyses performed

Area of Base case Scenario Relevant section | Secukinumab ICER | Fully incremental
uncertainty of submission vs CC (£/QALY) analysis
(E/QALY)
Base-case £7,459 Extendedly
dominated
Time horizon Lifetime (maximum age of | 5 years Section B.3.2.2 £14,228 Dominated
100 years) 10 years £10,645 Dominated
20 years £8,726 Dominated
40 years £7,612 Extendedly
dominated
Discounting 3.5% for costs and No discounting Section B.3.2.2 £5,494 Extendedly
outcomes dominated
3.5% for costs, 1.5% for outcomes £6,027 Extendedly
dominated
Measurement of BASDAI50 ASAS40t Section B.3.2.2.1 £5,046 £5,046
response
Treatment Excluded Included Section B.3.2.2.2 £1,914 £1,914
sequencing
Impact on BASDAI | Reverse initial gain Revert to natural history Section B.3.2.2.2 £8,229 Extendedly
and BASFI dominated
following
discontinuation
Biologic-specific Treatment effect Treatment effect implemented after Section B.3.2.2.2 £7,902 Extendedly
treatment effect on | implemented from 4 years dominated
BASFI beginning of maintenance "N treatment effect £8,715 Extendedly
treatment .
dominated
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Area of Base case Scenario Relevant section | Secukinumab ICER | Fully incremental
uncertainty of submission vs CC (£/QALY) analysis
(E/QALY)
Timing of 16 weeks 12 weeks Section B.3.3.2 £5,881 Extendedly
secukinumab dominated
response
assessment
NMA TNFa inhibitor Independent, uncorrelated Section B.3.3.2 £7,936 £7,936
exchangeable, Joint Independent, Joint BASDAI50 and 7,261 Extended|
correlated BASDAIS0, neependent, Jom > an £7.26 xiercecly
BASDAI change from baseline dominated
BASDAI change from
baseline and BASFI Independent, Joint correlated £7,347 Extendedly
Change from baseline BASDAISO, BASDAI Change from dominated
baseline and BASFI change from
baseline
All exchangeable, uncorrelated £8,059 Extendedly
dominated
All exchangeable, Joint BASDAI50 £7,219 Extendedly
and BASDAI change from baseline dominated
All exchangeable, Joint correlated £6,066 Extendedly
BASDAI50, BASDAI change from dominated
baseline and BASFI change from
baseline
TNFa inhibitor exchangeable, £7,981 Extendedly
uncorrelated dominated
TNFa inhibitor exchangeable, Joint £7,235 Extendedly
BASDAI50 and BASDAI change dominated
from baseline
Independent (Haibel excluded), £8,142 £8,142
uncorrelated
Independent (Haibel excluded), Joint £7,273 Extendedly
BASDAI50 and BASDAI change dominated
from baseline
Independent (Haibel excluded), Joint £7,210 Extendedly
correlated BASDAIS0, BASDAI dominated
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Area of Base case Scenario Relevant section | Secukinumab ICER | Fully incremental
uncertainty of submission vs CC (£/QALY) analysis
(E/QALY)
change from baseline and BASFI
change from baseline
Utility model Based on PREVENT Model used by the assessment Section B.3.4 £7,545 Extendedly
group for TA383 dominated
Based on pooled PREVENT and £6,671 Extendedly
MEASURE 1/2 data dominated
Model presented in McLeod et al £7,632 Extendedly
dominated
AE disutilities Excluded Included Section B.3.4.4 £7,466 Extendedly
dominated

1 The base-case NMA model is not available for the ASAS40 outcome; this scenario was therefore run using the ‘TNFa inhibitor exchangeable’, uncorrelated NMA scenario.
Abbreviations: AE, adverse event; ASAS, Assessment of Spondyloarthritis international Society; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index; CC, conventional care; ICER, incremental cost-effectiveness ratio; NMA, network meta-analysis; QALY, quality-adjusted life year;
TNFa, tumour necrosis factor alpha.
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B.3.9.4 Summary of sensitivity analyses results

The results of the PSA were highly congruent with the results of the base-case
analysis. Secukinumab was associated with the second highest probability of being
cost-effective at conventional cost-effectiveness thresholds of £20,000 and £30,000

per QALY, after adalimumab biosimilar.

The most influential parameters identified in deterministic sensitivity analysis were
those defining the relationship between BASFI and disease management costs,
baseline BASFI in non-responders for both CC and secukinumab, and the response

rate for secukinumab.

Most considered scenarios showed secukinumab to be associated with a similar
ICER vs CC as in the base-case, and to be extendedly dominated by adalimumab
biosimilar. However, in some scenarios, secukinumab was not extendedly dominated
by adalimumab biosimilar: assuming ASAS40 response assessment, considering

treatment sequencing, and several of the NMA scenarios.

B.3.9.5 Subgroup analysis
No subgroup analyses were performed. A secondary analysis was performed in the

biologic-experienced population and is presented alongside the base-case (biologic-

naive patients) in Section B.3.7.
B.3.10 Validation

B.3.10.1  Validation of cost-effectiveness analysis

The cost-effectiveness model has been verified by the model developers and by
health economists not involved in the construction of the model. The model was
verified using standard procedures:

e Cell-by-cell checks of logic and consistency

e Logical tests of model outputs.

Where possible, the results of the analysis were compared against previous NICE
appraisals. A comparison of total costs and QALYs between TA383 and the current
appraisal is presented in Table 86; this comparison was possible for CC,

adalimumab, certolizumab pegol and etanercept. The results for the current

Secukinumab for treating non-radiographic axial spondyloarthritis [ID1419]
© Novartis 2019. All rights reserved Page 168 of 179



appraisal are shown to be relatively congruent with the results reported in the
assessment group model for TA383. In both appraisals, the variation in cost for the
modelled biologic therapies was small, and CC was associated with the lowest total
costs and QALYs. Key differences between TA383 and the current appraisal are:
o Efficacy was assumed to be the same across all TNFa inhibitors in the cost-
effectiveness analysis presented in TA383.
o Different utility models are used in TA383 and the current analysis; the model
used in TA383 results in higher overall QALYs.

Table 86: Comparison between outcomes in NICE TA383 and current appraisal

Technology Outcome NICE TA383 Current appraisal

cC Total costs £89,493 [
Total QALYs 9.96 [

Adalimumab Total costs £130,316 ]
Total QALYs 11.35 [

Certolizumab pegol Total costs £128,911 [
Total QALYs 11.35 [

Etanercept Total costs £131,057 I
Total QALYs 11.35 [

Abbreviations: QALY, quality-adjusted life-year.

B.3.11 Interpretation and conclusions of economic

evidence

B.3.11.1 Relevance to patients with nr-axSpA

This analysis is expected to be broadly generalisable to clinical practice in England

and Wales.

The base-case analysis does not include subsequent lines of biologic therapy, as no
data are available on second or subsequent line use of TNFa inhibitors. This is

consistent with the approach taken by the assessment group for TA383.

However, it is known that some patients in clinical practice will receive subsequent
lines of biologic therapy; an exploratory scenario is therefore considered in which
100% of patients are assumed to receive a second-line biologic therapy. The results

of this analysis are associated with a substantially improved ICER.
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B.3.11.2  Strengths and limitations

Key strengths of the analysis are that:

¢ A broad range of NMA scenarios were considered, and the conclusions of the
analysis were found to be robust to alternative assumptions.

o Wherever possible, the analysis was aligned with that presented by the
assessment group for TA383.

o Cost-effectiveness in biologic-experienced patients was explored; this has not
been possible in previous appraisals in nr-axSpA.

e A robust approach to estimating the relationship between BASDAI, BASFI and
utility was taken, with a range of alternative model specifications considered,

and EQ-5D data were used as per the NICE reference case.

Key limitations of the analysis are that:

e The NMA used to inform the cost-effectiveness model was associated with
some limitations (Section B.2.9.6); in particular:

— High placebo response rates compared with other included trials were
observed in PREVENT for ASAS40, BASDAI change from baseline and
BASFI change from baseline.

— Baseline BASFI was observed to be higher in PREVENT compared with
other included trials, and HLA-B27 was observed to be lower; together
these may be expected to adversely affect results for secukinumab.

— Data for golimumab were only available at 16 weeks but assumed to
apply to the 12-week assessment point; however, the impact of this on
the conclusions of the analysis is expected to be minimal.

e Baseline BASDAI/BASFI and change in BASDAI/BASFI from baseline
conditional on response are not available for all comparators; in these cases,
conditional values were estimated assuming the same ratio between non-
responders and responders as observed for secukinumab patients in
PREVENT.

B.3.11.3 Overall conclusions

The results of the primary analysis (biologic-naive patients) showed secukinumab to
be the biologic associated with the lowest overall costs. Only adalimumab biosimilar

was associated with a lower ICER vs CC than secukinumab; however, the results
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were similar (£5,445 and £7,459 per QALY, respectively). It should be noted that the
price applied for adalimumab biosimilar is the interim national reference price set by
the NHS England tendering process (98), which is only valid for the financial year
2019/20; when the lowest available list price is assumed for adalimumab biosimilar, it
is found to be extendedly dominated, with secukinumab having the only ICER below
£20,000 per QALY.

It is also noted that a number of currently recommended biologics (etanercept,
certolizumab pegol, golimumab) are associated with ICERs above £30,000 per

QALY when compared with secukinumab.

In the secondary analysis (biologic-experienced patients), secukinumab is found to
be dominant compared with CC, with
. S<cukinumab is the only product
to have been compared with CC in biologic-experienced patients in a NICE

technology appraisal.

In both TA383 and TA497, the recommendations issued by NICE included
statements that if more than one treatment is considered suitable by patients and
their clinicians, the least expensive (taking into account administration costs and
patient access schemes) should be chosen. Adopting similar wording for guidance
on secukinumab would ensure that the best value biologic is used in clinical practice.
An additional option with an alternative mechanism of action is expected to be of

value to patients.

The results of this analysis are relatively congruent with those presented by the
assessment group for TA383. Extensive sensitivity analyses were performed, and

results were found to be similar to those of the base-case analysis.
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B.5 Appendices

All appendices are provided as separate documents:
e Appendix C: Draft summary of product characteristics (SmPC)
e Appendix D: Identification, selection and synthesis of clinical evidence
e Appendix E: Summary of subgroup analyses
¢ Appendix F: Adverse reactions
e Appendix G: Published cost-effectiveness studies
e Appendix H: Health-related quality-of-life studies

e Appendix I: Cost and healthcare resource identification, measurement and

valuation
e Appendix J: Clinical outcomes and disaggregated results from the model
e Appendix K: Checklist of confidential information

e Appendix L: Alternative NMA models
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Section A: Clarification on effectiveness data

General issues

A1. In the marketing indication [page 15 of company submission (CS)] secukinumab
is indicated for patients “who have responded inadequately to conventional therapy”
in AS but for patients “who have “responded inadequately to... NSAIDs” for

nr-axSpA. What is the reason for this slight discrepancy?

Response: For patients with AS, conventional therapy includes both NSAIDs and
physiotherapy (as defined in TA383 [1] and TA407 [2]). For patients with nr-axSpA,
the licence application has been submitted to the EMA for approval for use after
NSAIDs (as shown in Figure 1, and Figure 4 of the CS). As presented in the CS, the
pathway of care shows that physiotherapy is followed by NSAIDs (Figure 1),
therefore the wording difference has no meaningful implication for the positioning of

secukinumab.

Figure 1: NICE guideline for managing spondyloarthritis (including proposed
positioning of secukinumab)

Person aged 16 or
over with axSpA

Offer physical
therapies

Non-steroidal anti-
inflammatory drugs

TNFa . :
Choice of inhibitors Secukmumabé
biological |
therapy

Secukinumab

Abbreviations: axSpA, axial spondyloarthritis; TNFa, tumour necrosis factor alpha.
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A2. The method of administration for the recommended dose is 150mg at weeks 0,
1, 2, 3, and 4 (i.e. the “Loading” dose, page 15 of CS). Does this mean

recommended by the company, or some other agency?

Response: This is the recommended dosing for treatment of AS and the anticipated

EMA recommendation for nr-axSpA.

PREVENT trial - general

A3. The population for PREVENT [Table 5, page 31 of CS] is defined as patients
meeting ASAS criteria PLUS abnormal CRP or MRI. Can you please explain why
ASAS criteria alone were not used (and hence why people negative on both CRP

and MRI were excluded)?

Response: This definition is aligned with the current licensed population of all
bDMARDSs in Europe and as requested by the FDA and EMA.

A4. Was the open label “escape treatment” of 150mg secukinumab used for all non-
responders, regardless of which arm they were randomised to? Was transfer to this
open label group based on ASAS40 response, or other response outcomes? Please
confirm that blinding to treatment before 20 weeks was not broken for patients

transferred to the open label arm.

Response: Yes, to ensure blinding of the study, the open label escape treatment of
150 mg secukinumab was used for all non-responders regardless of their original
randomisation group. The response was based on the clinical judgement? of disease
activity by the investigator and the patient to reflect the real-world setting. Therefore,
no response criteria were requested for the escape. The original randomised
treatment assignment (secukinumab 150 mg or placebo) remained blinded for at

least 20 weeks.

A5. The ERG notes some unusual values and variation in baseline characteristics

[Table 9, page 41 of CS]. Could the company comment on why baseline hsCRP, and

a nr-axSpA is a multifaceted disease and the assessment of responder status should be based on the
global clinical picture and not on a single efficacy parameter; repeatedly [e.g. at two or more
consecutive visits] not achieving a clinically meaningful improvement in the BASDAI of 220% or =1
unit [0-10 scale] [3] may be considered as a general guidance for considering a patient inadequate
responder to study treatment.

Clarification questions Page 3 of 59



HLA-B27 proportions varied (particularly between “load” and “no load” arms)? Many
mean values (e.g BASDI, BASFI) are higher than might be expected for UK patients
eligible for secukinumab. Could the company comment on why this might be? Where
baseline distributions are skewed (e.g. time since diagnosis, hsCRP) could the

company provide median values and interquartile ranges at baseline?

Response: Patients were stratified at randomisation according to which subgroup of
objective signs of inflammation they belonged to, and not any other criteria. The
differences observed in mean values between arms for time since diagnosis and
hsCRP are mainly driven by outliers with high values; median values are comparable
(Table 1).

Table 1: Selected baseline characteristics (randomised set)

Secukinumab Secukinumab Placebo Total
150 mg Load 150 mg No Load
(N=185) (N=184) (N=186) (N=555)

hsCRP(mg/L)
Mean 13.17 9.67 10.76 11.20
SD 27.209 15.815 21.335 21.969
Minimum . . . .
Q1 I I ] I
Median Il Il I I
Q3 ] | I I
Maximum I | | |
Time since first diagnosis of axSpA (years)
Mean - - - -
SD ] I I |
Minimum | | ] |
Q1 | | ] |
Median I I I I
Q3 - - - I
Maximum I I | |

Abbreviations: axSpA, axial spondyloarthritis; hsCRP, high-sensitivity c-reactive protein.

The differences observed in mean values between arms for HLA-B27 arose by
chance. However, there is no evidence to suggest that response differed based on
HLA-B27 status in PREVENT (Figure 2). Therefore, this baseline difference was not

considered relevant for the results of the study.
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Figure 2: Forest plot for the difference of ASAS40 response between secukinumab
and placebo at Week 16 by subgroups based on HLA-B27 status (FAS)

HLA B Z7 stotus
Positive s 10.39( -0.15, 20.05)

myipss 11.71( 1.40, Z2L51)

Megative — 17,55 0.33, 37.39)

15,73 ( 0.05, 3262)

I L] I I L]

o, P
\-‘b_ﬂ_ 0y Ty % o %

=_Favors Placebo— —Favors AINGS7—=

s AINIST 150 mg Load s AINAS7 150 mg ML ]

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; FAS, full analysis set; HLA, human
leukocyte antigen.

AG6. Please present a CONSORT diagram for the PREVENT trial with the same level
of detail as presented for the C-AxSpAnd trial in Appendix D.2.3. This should include
a breakdown of specific reasons for not being randomised for the n=1028 patients.
Please provide patient flow data up to week 52 and include numbers and details

about use of escape treatments.

Response: A consort diagram for the PREVENT trial is presented in Figure 3. The
PREVENT trial is currently ongoing. Our submission presented the Week 16 results
as the primary analysis, using data from an interim database lock when all patients

had completed 24 weeks of the trial, as well as interim Week 52 analysis.
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Figure 3: CONSORT diagram for PREVENT

Screened Discontinued prior to screening phase completion, 1028 (64.9%)
(N=1583) * Screening failure (n=1000)
= Radiographic evidence of sacroilitis (n=295)
| = No objective sign of inflammation (n=466)
al = ASAS axSpA criteria not met (n=205)
l = gther inclusion and exclusion criteria (n=34)
X + Adverse events [n=1)
Randomized and Treated + Pregnancy [n=1)
(N=555) *  Patient/Guardian decision (n=26)
+ ] | v
g . e _ ~ N
Secukinumab 150 mg s.c. Secukinumab 150 mg s.c. Placebo
with loading without loading (n=186)
n=185 n=184 -
L ( ) L ( ) )
,/Discontinued 29, (15.7%) 77\\ ,/b\szulvt\r|ued 19, (10.3%) ™ .// Discontinued 26, (14.0%) \
+ Adverse event (n=4) « Adverse event (n=5) «  Adverse event [n=3)
s A . Lack of efficacy (n=10) s Y . Lack of efficacy (n=7) I'e ™ . Lack of efficacy (n=11)
Reached Week 24 + Lostto follow-up (n=1) ‘ Reached Week 24 ‘ Lost to follow-up (n=1) Reached Week 24 - Lost to follow-up (n=1)
- . o, +  Physician decision (n=1) - . g Physician decision (n=1) - . o Physician decision
N (n 175; 94'6A) J = Protocol deviation (n=1) \ (n 177; 96'2/0) J Pregnancy (n=2) \ (n 175; 94'1/5‘] ) (n=2)
. Patient/Guardian . Patient/Guardian Patient/Guardian
\_ decision (n=12) / \__ decision (n=3) / \_ decision (n=a) J

Reached Week 52 | ‘K

Reached Week 52 \‘
(n=156; 84.3%)

-
Reached Week 52 N
(n=160; 86.0%)

(n=165; 89.7%)

A7. Please provide all update search strategies for the clinical systematic literature

review carried out on 16th September 2019. (Section D.1, Appendix D page1)

Response: Please see Table 2 to Table 7 below for the search strategies for the nr-

axSpA and AS+nr-axSpA update carried out on 16th September 2019.

Table 2: Search strategy update for nr-axSpA: Embase and MEDLINE via Embase.com

(16/09/19)
Parameter | # | Search String Yield
Disease 1. | 'spondylarthritis'/exp OR (((nonradiographic OR 'non radiographic' 8559
OR 'non-radiographic') NEAR/6 (spondyl* OR spa)):ab,ti) OR ((axial
NEAR/6 (spondyl* OR spa)):ab,ti) OR 'nr axspa"ab,ti OR axspa:ab,ti
Treatment | 2. | 'etanercept'/exp OR etanercept OR benepali OR embrel OR enbrel 30880
OR erelzi OR 'etanercept szzs' OR 'etanercept-szzs' OR lifmior OR
'tnr 001" OR tnr001
3. | 'adalimumab'/exp OR adalimumab OR 'abp 501' OR abp501 OR 31945
'‘adalimumab atto' OR 'adalimumab-atto' OR amgevita OR amjevita
OR humira OR imraldi OR 'monoclonal antibody d2e7' OR solymbic
OR trudexa
4. | 'certolizumab pegol'/exp OR 'certolizumab pegol' OR 'cdp 870' OR 6178
¢dp870 OR 'cimzia' OR 'pha 738144' OR pha738144
5. | 'golimumab'/exp OR golimumab OR 'cnto 148' OR cnto148 OR 6466
simponi OR 'simponi aria'
6. | 'ixekizumab'/exp OR ixekizumab OR 'ly 2439821' OR 1y2439821 OR 1464
taltz
7. | 'secukinumab'/exp OR secukinumab OR 'ain 457' OR 'ain457' OR 3082
Cosentyx
8. |20R30R40R50R60R7 52156
9. |1AND 8 1642
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Parameter | # | Search String Yield

Disease + | 10. | 'letter'/de OR 'review'/de OR commentary OR 'editorial'/de 4133565
Treatment ™11 9 NOT 10 1297
12. | "animal experiment'/exp OR 'experimental animal'/exp OR 8759062

'rodent’/exp OR 'animal'/de OR 'not human' OR 'nonhuman'/de OR
'‘animal model'/de OR rat:ti OR rats:ti OR mouse:ti OR mice:ti

13 | 11 NOT 12 AND [english}/lim AND [28-2-2019]/sd 192

Table 3: Search strategy update for nr-axSpA: MEDLINE In Process via Ovid (16/09/19)
Parameter | # | Search String Yield

Disease 1. | exp spondylarthritis/ or (axial adj6 (spondyl* or spa)).ti,ab. or 1579
((nonradiographic or 'non radiographic’ or non-radiographic) adj6
spondyl* or spa).ti,ab. or ('nr-axSpA' or axspa).ti,ab

Treatment | 2. | exp etanercept/ or (etanercept or benepali or embrel or enbrel or erelzi | 7508
or 'etanercept szzs' or 'etanercept-szzs' or lifmior or 'tnr 001" or
tnr001).mp.

3. | exp adalimumab/ or (adalimumab or 'abp 501' or abp501 or 7510
'‘adalimumab atto' or 'adalimumab-atto' or amgevita or amjevita or
humira or imraldi or 'monoclonal antibody d2e7' or solymbic or
trudexa).mp.

4. | exp certolizumab pegol/ or (‘certolizumab pegol' or 'cdp 870" or cdp870 893
or 'cimzia’ or 'pha 738144’ or pha738144).mp.

5. | exp golimumab/ or (golimumab or 'cnto 148' or cnto148 or simponi or 1083
'simponi aria').mp.
6. | exp ixekizumab/ or (ixekizumab or 'ly 2439821' or ly2439821 or 435
taltz).mp.
7. | exp secukinumab/ or (secukinumab or 'ain 457" or 'ain457' or 893
cosentyx).mp.
8. | 20R30R40R50R60R7 13863
Disease + 9. | 1TAND 8 220
Treatment 10 " Limit 9 to english language 216
11 | Limit 10 to ed=20190228-20190916 10
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Table 4: Search strategy update for nr-axSpA: Cochrane via Ovid (16/09/19)

Parameter | # | Search String Yield
Disease 1. | exp 'spondylarthritis'/ or (axial adj6 (spondyl* or spa)).ti,ab. or 611
((nonradiographic or 'non radiographic' or non-radiographic) adj6
spondyl* or spa).ti,ab. or ('nr-axSpA' or axspa).ti,ab.
Treatment | 2. | exp 'etanercept/ or (etanercept or benepali or embrel or enbrel or erelzi 2120
or 'etanercept szzs' or 'etanercept-szzs' or lifmior or 'tnr 001" or
tnr001).mp.
3. | exp 'adalimumab'/ or (adalimumab or 'abp 501' or abp501 or 2656
'‘adalimumab atto' or 'adalimumab-atto' or amgevita or amjevita or
humira or imraldi or 'monoclonal antibody d2e7' or solymbic or
trudexa).mp.
4. | exp 'certolizumab pegol'/ or (‘certolizumab pegol' or 'cdp 870" or cdp870 501
or 'cimzia' or 'pha 738144’ or pha738144).mp.
5. | exp 'golimumab'/ or (golimumab or 'cnto 148' or cnto148 or simponi or 583
'simponi aria').mp.
6. | exp 'ixekizumab'/ or (ixekizumab or 'ly 2439821 or ly2439821 or 355
taltz).mp.
7. | exp 'secukinumab'/ or (secukinumab or 'ain 457" or 'ain457' or 637
cosentyx).mp.
8. |20OR30OR40OR50R60R7 5830
Disease + 9. | TAND 8 212
Treatment ™10 [ Limit 9 to English language 193
11. | Deduplicate 10 179
12 | limit 11 to yr="2019" 4
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Table 5: Search strategy update for AS+nr-axSpA: Embase and MEDLINE via
Embase.com (16/09/19)

Parameter | # | Search String Yield

Disease 1. | 'spondylarthritis'/exp OR ‘ankylosing spondylitis’’exp OR (((anky!* 37090
OR axial) NEAR/2 (spine* OR spinal OR vertebra*)):ab,ti) OR
(((nonradiographic OR 'non radiographic' OR 'non-radiographic')
NEAR/6 (spondyl* OR spa)):ab,ti) OR ((axial NEAR/6 (spondyl* OR
spa)):ab,ti) OR 'nr axspa"ab,ti OR axspa:ab,ti

Treatment | 2. | 'etanercept/exp OR etanercept OR benepali OR embrel OR enbrel 30880
OR erelzi OR 'etanercept szzs' OR 'etanercept-szzs' OR lifmior OR
'tnr 001' OR tnr001

3. | 'adalimumab'/exp OR adalimumab OR 'abp 501' OR abp501 OR 31945
‘adalimumab atto' OR 'adalimumab-atto' OR amgevita OR amjevita
OR humira OR imraldi OR 'monoclonal antibody d2e7' OR solymbic

OR trudexa

4. | 'certolizumab pegol'/exp OR 'certolizumab pegol' OR 'cdp 870' OR 6178
cdp870 OR 'cimzia' OR 'pha 738144' OR pha738144

5. | 'golimumab'/exp OR golimumab OR ‘cnto 148' OR cnto148 OR 6466

simponi OR 'simponi aria'

6. | 'ixekizumab'/exp OR ixekizumab OR 'ly 2439821' OR 1y2439821 OR 1464

taltz
7. | 'secukinumab'/exp OR secukinumab OR 'ain 457' OR 'ain457' OR 3082
Cosentyx
8. |20R30OR40OR50R60R7 52156
Disease + 9. | 1AND 8 6104
Treatment 10 [ Tletter'/de OR 'review'/de OR commentary OR 'editorial’/de 4133565
11. | 9NOT 10 4471
12. | 'animal experiment'/exp OR 'experimental animal'/exp OR 8759062

'rodent'/exp OR 'animal'/de OR 'not human' OR 'nonhuman'/de OR
'‘animal model'/de OR rat:ti OR rats:ti OR mouse:ti OR mice:ti

13 | 11 NOT 12 AND [english}/lim 4019
14 | 13 NOT ‘conference abstract’/it 1947
15 | 14 AND ‘conference abstract’/it AND [2016-2019]/py 1001
16 | 14 OR 15 2948
16 | 14 OR 15 AND [6-5-2019]/sd 391
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Table 6: Search strategy update for AS+nr-axSpA: MEDLINE In Process via Ovid

(16/09/19)
Parameter | # | Search String Yield
Disease 1. | exp spondylarthritis/or exp ankylosing spondylitis/ or ((ankyl$ or axial) 22023
adj2 spondyl$).ti,ab. Or (ankyl$ adj2 (spine$ or spinal or
vertbra$)).ti,ab. or (axial adj6 (spondyl* or spa)).ti,ab. or
((nonradiographic or 'non radiographic' or non-radiographic) adj6
spondyl* or spa).ti,ab. or ('nr-axSpA' or axspa).ti,ab
Treatment | 2. | exp etanercept/ or (etanercept or benepali or embrel or enbrel or erelzi 7508
or 'etanercept szzs' or 'etanercept-szzs' or lifmior or 'tnr 001" or
tnr001).mp.
3. | exp adalimumab/ or (adalimumab or 'abp 501' or abp501 or 7510
'adalimumab atto' or 'adalimumab-atto' or amgevita or amjevita or
humira or imraldi or 'monoclonal antibody d2e7' or solymbic or
trudexa).mp.
4. | exp certolizumab pegol/ or (‘certolizumab pegol' or 'cdp 870" or cdp870 893
or 'cimzia’ or 'pha 738144' or pha738144).mp.
5. | exp golimumab/ or (golimumab or 'cnto 148’ or cnto148 or simponi or 1083
'simponi aria').mp.
6. | exp ixekizumab/ or (ixekizumab or'ly 2439821' or ly2439821 or 435
taltz).mp.
7. | exp secukinumab/ or (secukinumab or 'ain 457" or 'ain457' or 893
cosentyx).mp.
8. | 20R30R40R50R60R7 13863
Disease+ | 9. | TAND 8 2202
Treatment ™90 [ Limit 9 to english language 2065
11 | Limit 10 to ed=20190228-20190916 95
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Table 7: Search strategy update for AS+nr-axSpA: Cochrane via Ovid (16/09/19)

Parameter | # | Search String Yield

Disease 1. | exp 'spondylarthritis'/ or exp ankylosing spondylitis/ or ((ankyl$ or axial) 2250
adj2 spondyl$).ti.ab or (ankyl$ adj2 (spine$ or spinal or vertebra$)).ti,ab.
Or (axial adj6 (spondyl* or spa)).ti,ab. or ((nonradiographic or 'non
radiographic' or non-radiographic) adj6 spondyl* or spa).ti,ab. or ('nr-
axSpA' or axspa).ti,ab.

Treatment | 2. | exp 'etanercept’/ or (etanercept or benepali or embrel or enbrel or erelzi 2120
or 'etanercept szzs' or 'etanercept-szzs' or lifmior or 'tnr 001" or
tnr001).mp.

3. | exp 'adalimumab'/ or (adalimumab or ‘abp 501' or abp501 or 2656
'‘adalimumab atto' or 'adalimumab-atto' or amgevita or amjevita or
humira or imraldi or 'monoclonal antibody d2e7' or solymbic or
trudexa).mp.

4. | exp 'certolizumab pegol'/ or (‘certolizumab pegol' or 'cdp 870" or cdp870 501
or 'cimzia' or 'pha 738144' or pha738144).mp.

5. | exp 'golimumab’/ or (golimumab or 'cnto 148' or cnto148 or simponi or 583
'simponi aria').mp.
6. | exp 'ixekizumab'/ or (ixekizumab or 'ly 2439821 or ly2439821 or 355
taltz).mp.
7. | exp 'secukinumab'/ or (secukinumab or 'ain 457" or 'ain457' or 637
cosentyx).mp.
8. |20OR30OR40OR50R60R7 5830
Disease + 9. | TAND 8 982
Treatment ™10 [ Limit 9 to English language 787
11. | Deduplicate 10 698
12 | limit 11 to yr="2019" 14

A8. The number of records identified from MEDLINE in process and the Cochrane
Library reported in the first box of the PRISMA flow diagram for the AS search
(Original SLR, Figure 2, Appendix D, page 10) differ from those reported in the
search strategies shown in Table 6 MEDLINE in process (Appendix D, page5) and in
Table 7 Cochrane (Appendix D, page 6). Please could this be checked and

corrected.

Response: The numbers reported in the table are correct, but they have been
inadvertently swapped in the PRISMA diagram — the diagram should show 221
records for Medline and 694 records for Ovid. A corrected diagram is presented in

Figure 4.
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Figure 4: Original SLR: PRISMA flow for (AS+nr-axSpA) screening
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PREVENT trial — statistical methods

A9. PRIORITY. CS Section B.2.4.2.5 implies that patients who dropped out or who
had no data at a time point were treated as non-responders, but for continuous
outcomes “non-responder imputation” was used to create outcomes. However, all
results [e.g. CS Table 14 and Figure 7] are described as using “non-responder
imputation” even for binary outcomes. Could the company please explain exactly

how imputation was used, and how this varied across outcomes?

Response: As explained in CS Section B.2.4.2.5, non-responder imputation (NRI)
was used for binary efficacy variables, and a mixed-effects model repeated
measures (MMRM) was used for continuous variables. The exception to this was Sl
joint oedema on MRI, which was analysed using analysis of covariance (ANCOVA)
based on multiple imputation (MI) under the missing at random (MAR) assumption.
The heading of each results table/figure in the CS includes a description of the
method for dealing with missing data (NRI for binary outcomes and MMRM/ANCOVA
for continuous outcomes, as detailed above). Full details are provided in Section

17.2.3 of the statistical analysis plan (SAP) [4].
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A10. To support question A9, please provide more statistical detail on the MMRM
imputation models used, including whether this was single or multiple imputation, the
exact parameters used for imputation, and how confidence intervals were adjusted

for imputation. Please provide relevant citations to support this method.

Response: A linear regression model was used to perform M| under an MAR
assumption. To help preserve the relationship between outcome and covariates
within each treatment a separate model was run for each treatment. This also helped
to ensure that the imputation model did not make stronger assumptions on data
relations than the analysis model. Full details are provided in Section 17.2.3 of the
SAP [4].

A11. The ERG finds the description of the sequential hypothesis testing procedure
[CS section B.2.4.2.3] to be unclear. Please provide further detail on how this
procedure was performed (for example, what happened if hypotheses were NOT

rejected). Please also provide relevant citations to justify this approach.

Response: All null hypotheses were rejected, however if any had not been rejected
there would be no further testing for the remaining hypotheses in the sequence.
Please see Section 11.5 of the SAP for details of the sequential hypothesis testing

procedure [4].

A12. The CS does not describe how analyses of continuous outcomes were
performed. Were they linear regressions of change from baseline against treatment
used, or full ANCOVA models of outcome regressed against baseline and
treatment? Please provide a full statistical specification for the continuous outcome

models.

Response: Some endpoints were analysed using ANCOVA models, which included
factors and covariates as specified for respective analysis. Least square mean

(LSM) estimates for each treatment group and LSM difference, confidence intervals
and p-value for the difference between each dose of secukinumab and placebo, and

between secukinumab doses if relevant, were calculated.

Other endpoints were analysed using a longitudinal model that comprises several
visits. MMRM models were used with factors, covariates, interactions and covariance

structure as specified for respective analysis. Least-square-mean (LSM) estimates
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for each treatment group and LSM difference, confidence intervals and p-value for
the difference between each dose of secukinumab and placebo, and between

secukinumab doses if relevant, were calculated at appropriate analysis visits.

Full details are provided in the SAP [4].

PREVENT trial — data and results

A13. PRIORITY. To address the issues raised in question A9, could the company

provide the following data for the analysis at 16 weeks:

For each analysed outcome and each trial arm:

e Number of patients with and without an observed outcome (i.e. with/without
sufficient data to estimate outcome)
e [For binary outcomes] Number of observed events/responses (without
imputation)
e [For continuous outcomes] Mean difference from baseline, with its SD,
excluding patients with imputed results.
Response: The data requested is provided in Table 8 (primary endpoint), Table 9 to
Table 20 (secondary endpoints), Table 21 to Table 25 (HRQoL endpoints), and
Table 26 (exploratory endpoints).

Note that in Table 26, observed data for individual BASMI components are
presented in lieu of observed data for BASMI linear change from baseline which is

not available.

Table 8: Primary endpoint: ASAS40 response in TNFa-naive patients using observed
data, Week 16, FAS

Treatment group n/M (%) 95% ClI

Secukinumab 150 mg Load (N=164) 68/155 (43.9) B
Secukinumab 150 mg No Load (N=166) 70/158 (44.3) B
Placebo (N=171) 50/165 (30.3) - R

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; CI, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group; TNFa, tumour necrosis factor alpha.
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Table 9: Secondary endpoint: ASAS40 response in all patients using observed data,
Week 16, FAS

Treatment group n/M (%) 95% ClI

Secukinumab 150 mg Load (N=185) 74/175 (42.3) |
Secukinumab 150 mg No Load (N=184) 75/176 (42.6) -
Placebo (N=186) 52/177 (29.4) [

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group.

Table 10: Secondary endpoint: ASAS 5/6 response in all patients using observed data,
Week 16, FAS

Treatment group n/M (%) 95% ClI

Secukinumab 150 mg Load (N=185) 74/181 (40.9) -
Secukinumab 150 mg No Load (N=184) 66/177 (37.3) .
Placebo (N=186) 44/176 (25.0) -

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group.

Table 11: Secondary endpoint: BASDAI change from baseline in all patients using
observed data, Week 16, FAS

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 181 —2.703 (2.6523)
Secukinumab 150 mg No Load (N=184) 177 —2.702 (2.4640)
Placebo (N=186) 177 —1.778 (2.2675)

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; FAS, full analysis set; n, number of
patients with measures at both baseline and the corresponding post baseline visit; N, the number of patients in
each treatment group of the specified analysis set; SD, standard deviation.

Table 12: Secondary endpoint: BASDAI50 response in all patients using observed
data, Week 16, FAS

Treatment group n/M (%) 95% ClI

Secukinumab 150 mg Load (N=185) 69/181 (38.1) . R
Secukinumab 150 mg No Load (N=184) 69/177 (39.0) -
Placebo (N=186) 39/177 (22.0) B

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group.

Table 13: Secondary endpoint: hsCRP change from baseline in all patients using
observed data, Week 16, FAS

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 180 —7.90 (26.168)
Secukinumab 150 mg No Load (N=184) 176 —4.67 (14.954)
Placebo (N=186) 175 —2.42 (14.833)

Abbreviations: FAS, full analysis set; hsCRP, high-sensitivity c-reactive protein; n, number of patients with
measurements at both baseline and the post-baseline visit; N, number of patients in the randomised treatment
group; SD, standard deviation.
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Table 14: Secondary endpoint: BASFI change from baseline in all patients using
observed data, Week 16, FAS

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 181 —2.234 (2.8925)
Secukinumab 150 mg No Load (N=184) 177 —1.967 (2.4894)
Placebo (N=186) 177 —1.421 (2.3345)

Abbreviations: BASFI, Bath Ankylosing Spondylitis Functional Index; FAS, full analysis set; n, number of patients
with measures at both baseline and the corresponding post baseline visit; N, number of patients in each
treatment group of the specified analysis; SD, standard deviation.

Table 15: Secondary endpoint: MRI Sl joint oedema score change from baseline in all
patients using observed data, Week 16, FAS

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 180 -1.73 (3.241)
Secukinumab 150 mg No Load (N=184) 177 —1.06 (2.523)
Placebo (N=186) 174 —0.45 (2.077)

Abbreviations: FAS, full analysis set; MRI, magnetic resonance imaging; n, number of patients with measures at
both baseline and the corresponding post baseline visit; N, number of patients in each treatment group of the
specified analysis set; SD, standard deviation; S| sacroiliac.

Table 16: Secondary endpoint: ASAS20 response in all patients using observed data,
Week 16, FAS

Treatment group n/M (%) 95% ClI

Secukinumab 150 mg Load (N=185) 105/175 (60.0) B
Secukinumab 150 mg No Load (N=184) 107/176 (60.8) B
Placebo (N=186) 85/177 (48.0) B

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group.

Table 17: Secondary endpoint: SF-36 PCS change from baseline in all patients using
observed data, Week 16, FAS

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 182 7.053 (9.0568)
Secukinumab 150 mg No Load (N=184) 176 6.650 (7.9087)
Placebo (N=186) 178 4.103 (6.6912)

Abbreviations: FAS, full analysis set; n, number of patients with measures at both baseline and the corresponding
post baseline visit; N, number of patients in each treatment group of the specified analysis set; PCS, physical
component summary; SD, standard deviation; SF-36, short form-36.

Table 18: Secondary endpoint: SF-36 MCS change from baseline in all patients using
observed data, Week 16, FAS

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 182
Secukinumab 150 mg No Load (N=184) 176
Placebo (N=186) 178

Abbreviations: FAS, full analysis set; MCS, mental component summary; n, number of subjects with measures at
both baseline and the corresponding post baseline visit; N, number of subjects in each treatment group of the
specified analysis set; SD, standard deviation; SF-36, short form-36.
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Table 19: Secondary endpoint: ASQoL change from baseline in all patients using

observed data, Week 16, FAS

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 181 —4.523 (4.9041)
Secukinumab 150 mg No Load (N=184) 176 —4.503 (4.8262)
Placebo (N=186) 177 —2.761 (4.4763)

Abbreviations: ASQoL, Ankylosing Spondylitis Quality of Life; FAS, full analysis set; n, number of subjects with
measures at both baseline and the corresponding post baseline visit; N, number of subjects in each treatment

group of the specified analysis set; SD, standard deviation.

Table 20: Secondary endpoint: ASAS partial remission in all patients using observed

data, Week 16, FAS

Treatment group

n/M (%)

95% ClI

Secukinumab 150 mg Load (N=185)

40/178 (22.5)

Secukinumab 150 mg No Load (N=184)

39/177 (22.0)

Placebo (N=186)

13177 (7.3)

ik

Abbreviations: ASAS, Assessment of Spondyloarthritis International Society; Cl, confidence interval; FAS, full
analysis set; M, number of patients in the treatment group of the specified analysis set; n, number of patients
responded; N, number of patients in the randomised treatment group.

Table 21: HRQoL endpoint: MCS response in all patients using observed data, Week

16, FAS

Treatment group

niM (%)

Secukinumab 150 mg Load (N=185)

Secukinumab 150 mg No Load (N=184)

Placebo (N=186)

95% ClI

Abbreviations: Cl, confidence interval; FAS, full analysis set; HRQoL, health-related quality of life; M, number of
patients in the treatment group of the specified analysis set; MCS, Mental component summary score; n, number

of patients responded; N, number of patients in the randomised treatment group.

Table 22: HRQoL endpoint: PCS response in all patients using observed data, Week

16, FAS

Treatment group

niM (%)

Secukinumab 150 mg Load (N=185)

Secukinumab 150 mg No Load (N=184)

Placebo (N=186)

95% CI

Abbreviations: Cl, confidence interval; FAS, full analysis set; HRQoL, health-related quality of life; M, number of
patients in the treatment group of the specified analysis set; n, number of patients responded; N, number of
patients in the randomised treatment group; PCS, Physical component summary score.

Table 23: HRQoL endpoint: FACIT-Fatigue change from baseline in all patients using

observed data, Week 16, FAS

Mean change (SD)

Treatment group n

Secukinumab 150 mg Load (N=185) 184
Secukinumab 150 mg No Load (N=184) 180
Placebo (N=186) 180

’

Abbreviations: FACIT, Functional Assessment of Chronic lliness Therapy; FAS, full analysis set; HRQoL, health-
related quality of life; n, number of subjects with measures at both baseline and the corresponding post baseline
visit; N, number of patients in the randomised treatment group; SD, standard deviation.
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Table 24: HRQoL endpoint: EQ5D health state assessment change from baseline in all
patients using observed data, Week 16, FAS

Treatment group n Mean change (SD)

Secukinumab 150 mg Load (N=185) 181 |
Secukinumab 150 mg No Load (N=184) 176 -
Placebo (N=186) 178 [

Abbreviations: EQ5D, Euro-QoL 5-Dimension Health Status Questionnaire; FAS, full analysis set; HRQoL,
health-related quality of life; n, number of subjects with measures at both baseline and the corresponding post
baseline visit; N, number of patients in the randomised treatment group; SD, standard deviation.

Table 25: HRQoL endpoint: Summary of WPAI-GH change from baseline in all patients
using observed data, Week 16, FAS (as presented in Table 33 in CS, page 66)

Original treatment Current treatment ‘ n ‘ Mean ‘ SD
Percent work time missed due to health

Secukinumab 150 mg Load Secukinumab 150 mg Load . - -_
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No [ | | B
Load (N=184) Load

Placebo (N=186) Placebo [ | | B
Percent impairment while working due to health

Secukinumab 150 mg Load Secukinumab 150 mg Load . - -
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No l - -
Load (N=184) Load

Placebo (N=186) Placebo [ | || ||
Percent overall work impairment due to health

Secukinumab 150 mg Load Secukinumab 150 mg Load . - -—
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No [ | [ ]
Load (N=184) Load

Placebo (N=186) Placebo [ | | ] B
Percent activity impairment due to health

Secukinumab 150 mg Load Secukinumab 150 mg Load . - -
(N=185)

Secukinumab 150 mg No Secukinumab 150 mg No || | |
Load (N=184) Load

Placebo (N=186) Placebo [ | || ||

Abbreviations: FAS, full analysis set; HRQoL, health-related quality of life; n, number of subjects with measures
at both baseline and the corresponding post baseline visit; N, number of subjects in each treatment group of the
specified analysis set; SD, standard deviation; WPAI-GH, Work Productivity and Activity Impairment - General

Health.

Table 26: Summary of exploratory analyses, Week 16, FAS

data

BASMI: Cervical rotation angle score change from baseline in all patients using observed

Treatment group

Mean change (SD)

Secukinumab 150 mg Load (N=185)

Secukinumab 150 mg No Load (N=184)

Placebo (N=186)

’
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BASMI: Lumbar flexion (modified Schober) score change from baseline in all patients using

observed data

Treatment group

Mean change (SD)

Secukinumab 150 mg Load (N=185)

Secukinumab 150 mg No Load (N=184)

Placebo (N=186)

’

BASMI: Lateral lumbar flexion score change from baseline in all patients using observed

data

Treatment group

Mean change (SD)

Secukinumab 150 mg Load (N=185)

Secukinumab 150 mg No Load (N=184)

Placebo (N=186)

’

BASMI: Maximal intermalleolar distance score change from baseline in all patients using

observed data

Treatment group

Mean change (SD)

Secukinumab 150 mg Load (N=185)

Secukinumab 150 mg No Load (N=184)

Placebo (N=186)

”

BASMI: Tragus-to-wall distance score change from baseline in all patients using observed

data

Treatment group

Mean change (SD)

Secukinumab 150 mg Load (N=185)

Secukinumab 150 mg No Load (N=184)

Placebo (N=186)

.

MASES change from baseline in all patients using observed data

Mean change (SD)

Treatment group n

Secukinumab 150 mg Load (N=185) 182
Secukinumab 150 mg No Load (N=184) 176
Placebo (N=186) 179

1

ASDAS-CRP change from baseline in all patients using observed data

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 175 —1.289 (1.2551)
Secukinumab 150 mg No Load (N=184) 175 -1.279 (1.1817)
Placebo (N=186) 175 —0.738 (0.9638)

ASDAS-ESR change from baseline in all patients using observed data

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) [ | B
Secukinumab 150 mg No Load (N=184) [ | B
Placebo (N=186) [ | I
ASDAS-CRP clinically important improvement in all patients using observed data

Treatment group n/M (%) 95% ClI
Secukinumab 150 mg Load (N=185) 91/175 (52.0) B
Secukinumab 150 mg No Load (N=184) 98/175 (56.0) - R
Placebo (N=186) 57/175 (32.6) B

ASDAS-ESR clinically important improvement in all patients using observed data
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Treatment group n/M (%) 95% ClI
Secukinumab 150 mg Load (N=185) _
Secukinumab 150 mg No Load (N=184) I

Placebo (N=186) _
ASDAS-CRP major improvement in all patients using observed data

Treatment group n/M (%) 95% ClI
Secukinumab 150 mg Load (N=185) 46/175 (26.3) -
Secukinumab 150 mg No Load (N=184) 47/175 (26.9) [
Placebo (N=186) 18/175 (10.3) -
ASDAS-ESR major improvement in all patients using observed data

Treatment group n/M (%) 95% ClI
Secukinumab 150 mg Load (N=185) _
Secukinumab 150 mg No Load (N=184) _

Placebo (N=186) ]
ASDAS-CRP inactive disease in all patients using observed data

Treatment group n/M (%) 95% CI
Secukinumab 150 mg Load (N=185) 38/178 (21.3) B
Secukinumab 150 mg No Load (N=184) 40/176 (22.7) -
Placebo (N=186) 15/175 (8.6) -
ASDAS-ESR inactive disease in all patients using observed data

Treatment group n/M (%) 95% ClI
Secukinumab 150 mg Load (N=185) I
Secukinumab 150 mg No Load (N=184) _

Placebo (N=186) ]

Adjusted swollen 44 joint count change from

baseline in all patients using observed data

Mean change (SD)

Treatment group n
Secukinumab 150 mg Load (N=185) 64
Secukinumab 150 mg No Load (N=184) 75
Placebo (N=186) 66

I

Adjusted tender 44 joint count change from baseline in all patients using observed data

Mean change (SD)

Treatment group n

Secukinumab 150 mg Load (N=185) 128
Secukinumab 150 mg No Load (N=184) 126
Placebo (N=186) 120

1

questions 5 and 6) change from baseline in a

Inflammation represented by duration and severity of morning stiffness (mean of BASDAI
Il patients using observed data

Mean change (SD)

Treatment group n

Secukinumab 150 mg Load (N=185) 181
Secukinumab 150 mg No Load (N=184) 177
Placebo (N=186) 177

’

observed data

Patient’s global assessment of disease activity change from baseline in all patients using

Mean change (SD)

Treatment group n

Secukinumab 150 mg Load (N=185) 176
Secukinumab 150 mg No Load (N=184) 176
Placebo (N=186) 177

"
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Patient’s assessment of back pain (total and nocturnal) change from baseline in all patients
using observed data

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 180 .
Secukinumab 150 mg No Load (N=184) 177 . T
Placebo (N=186) 177 B
ASspiMRI-a change from baseline in all patients using observed data

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 179 B
Secukinumab 150 mg No Load (N=184) 177 B
Placebo (N=186) 176 . T
ESR change from baseline in all patients (as presented in Table 34 in CS, page 70)

Treatment group n Mean change (SD)
Secukinumab 150 mg Load (N=185) 179 -
Secukinumab 150 mg No Load (N=184) 177 -
Placebo (N=186) 176 -

Abbreviations: ASDAS, Ankylosing Spondylitis Disease Activity Score; ASspiMRI-a, Ankylosing spondylitis spine
MRI score for activity; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASMI, Bath Ankylosing
Spondylitis Metrology Index; Cl, confidence interval; CRP, c-reactive protein; ESR, erythrocyte sedimentation
rate; FAS, full analysis set; M, number of patients in the treatment group of the specified analysis set; MASES,
Maastricht Ankylosing Spondylitis Enthesitis Score; n, (for continuous outcomes) number of subjects with
measures at both baseline and the corresponding post baseline visit, (for binary outcomes) number of patients
responded; N, number of subjects in each treatment group of the specified analysis set; N/A, not applicable; SD,
standard deviation.

A14. If the company cannot provide the data requested in question A13 please
provide instead a “complete case” analysis for all outcomes at 16 weeks. That is, an
analysis that excludes all drop-outs and patients with insufficient data to estimate

outcomes.

Response: Not applicable. Data provided in response to question A13.

A15. PRIORITY. Could the company please provide results of analyses restricted to
patients who have previously received a TNFa inhibitor? Please provide for all

primary and secondary outcomes at 16 weeks.

Response: Section B.2.7.2 of the CS and Appendix E of the CS present results for
primary and secondary endpoints split by TNF-naive patients and patients who have
previously received a TNFa inhibitor (i.e., patients who are labelled as TNF-IR in the
CS). This data is Week 16 data.

We would like to note that there was a duplication of the header ‘BASFI change from
baseline using MMRM’ in Appendix E. To clarify, in the table presenting subgroup

data according to previous biological treatment experience, Rows 22 to 25 relate to
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BASFI change from baseline and Rows 26 to 29 relate to MRI Sl joint oedema score

change from baseline as detailed in Table 27.

Table 27: Clarification of BASFI change from baseline and MRI SI joint oedema score
change from baseline data, according to previous biological treatment experience,
Week 16, FAS

Treatment group ‘ Comparison ‘ TNFa inhibitor-naive ‘ TNF-IR
BASFI change from baseline using MMRM

LS mean treatment contrast (95% CI)

Secukinumab 150 mg Load vs No Load
vs placebo
Secukinumab 150 mg No Load vs placebo

MRI Sl joint oedema score change from baseline using ANCOVA based on multiple
imputation

Estimate (SE)

Secukinumab 150 mg Load vs No Load f
vs placebo @
Secukinumab 150 mg No Load vs placebo f

Abbreviations: ANCOVA, analysis of covariance; BASFI, Bath Ankylosing Spondylitis Functional Index; Cl,
confidence interval; FAS, full analysis set; LS, least squares; MMRM, mixed-effect model repeated measures;
MRI, magnetic resonance imaging; SE, standard error; Sl, sacroiliac; TNF-a, tumour necrosis factor — alpha;
TNF-IR, tumour necrosis factor — inadequate response,

A16. PRIORITY. The ERG notes that there is some doubt as to whether
secukinumab is effective in patients who are MRI or CRP negative [CS, B.2.7.1]. To
permit further investigation could the company please provide the following data for
all primary and secondary outcomes at 16 weeks:
For each treatment arm and each subgroup (CRP+/MRI+, CRP+/MRI-, CRP-/MRI+):
e Number of patients
e [For binary outcomes] Number of observed events/responses
e [For continuous outcomes] Mean difference from baseline, with its SD

This could be either complete case data or with non-responder imputations.

Response: Table 28 presents the data requested for primary and secondary
endpoints split by objective signs of inflammation (CRP+/MRI+, CRP+/MRI-, CRP-
/MRI+). This is imputed, Week 16 data. Further data for each outcome (including
odds ratios and LS mean treatment contrast) are presented in Section B.2.7.2 and
Appendix E of the CS.
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Table 28: Primary and secondary endpoint data, according to objective signs of
inflammation, Week 16, FAS

Stratification
group

Treatment group

n/M (%) or n

LS mean change
(SE)

CRP+ and MRI+

Secukinumab 150 mg Load (N=49)

ASAS40 response in TNFa inhibitor-naive patients using non-responder imputation

Secukinumab 150 mg No Load (N=52)

Placebo (N=50)

CRP+ and MRI-

Secukinumab 150 mg Load (N=45)

Secukinumab 150 mg No Load (N=44)

Placebo (N=45)

CRP- and MRI+

Secukinumab 150 mg Load (N=70)

Secukinumab 150 mg No Load (N=70)

Placebo (N=76)

N/A

ASAS40 response in all patients using non-responder imputation

CRP+ and MRI+

Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI-

Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP- and MRI+

Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

N/A

ASAS 5/6 response using non-responder imputation

CRP+ and MRI+

Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI-

Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP- and MRI+

Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

BASDAI change from baseline using MMRM

CRP+ and MRI+

Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI-

Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP- and MRI+

Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

—_—
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BASDAI50 response using non-responder imputation

CRP+ and MRI+

Secukinumab 150 mg Load (N=54)

(46.3)

Secukinumab 150 mg No Load (N=57)

(43.9)

Placebo (N=55)

—~
—
N
~

=

CRP+ and MRI-

Secukinumab 150 mg Load (N=52)

32.7)

Secukinumab 150 mg No Load (N=51)

33.3)

Placebo (N=51)

CRP-and MRI+

Secukinumab 150 mg Load (N=79)

34.2)

Secukinumab 150 mg No Load (N=76)

35.5)

Placebo (N=80)

— 1 ~] 1]

23.8)

N/A

BASFI change from baseline using MMRM

CRP+ and MRI+

Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI-

Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP- and MRI+

Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

—

ASAS20 response using non-responder imputation

CRP+ and MRI+

Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI-

Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP-and MRI+

Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

N/A

SF-36 PCS change from baseline using MMRM

CRP+ and MRI+

Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI-

Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP- and MRI+

Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

i
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SF-36 MCS change from baseline using MMRM

CRP+ and MRI+ | Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI- | Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP- and MRI+ | Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

ASQolL change from baseline using MMRM

CRP+ and MRI+ | Secukinumab 150 mg Load (N=54)

Secukinumab 150 mg No Load (N=57)

Placebo (N=55)

CRP+ and MRI- | Secukinumab 150 mg Load (N=52)

Secukinumab 150 mg No Load (N=51)

Placebo (N=51)

CRP- and MRI+ | Secukinumab 150 mg Load (N=79)

Secukinumab 150 mg No Load (N=76)

Placebo (N=80)

ASAS partial remission using non-responder imputation

CRP+ and MRI+ | Secukinumab 150 mg Load (N=54) | ]
Secukinumab 150 mg No Load (N=57) | |l
Placebo (N=55) ||

CRP+ and MRI- | Secukinumab 150 mg Load (N=52) |
Secukinumab 150 mg No Load (N=51) | [l

Placebo (N=51) ||

CRP-and MRI+ | Secukinumab 150 mg Load (N=79) Bl 65

Secukinumab 150 mg No Load (N=76) | 224

Placebo (N=80) 5

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; Cl, confidence interval; CRP, c-reactive protein; FAS, full analysis set; LS, least
squares; MCS, mental component summary; MMRM, mixed-effect model repeated measures; MRI, magnetic
resonance imaging; N/A, not applicable; OR, odds ratio; PCS, physical component summary; SE, standard
error; SF-36, short form-36.

T

29.6) N/A

The PREVENT study demonstrated that all subgroups with objective signs of
inflammation (CRP+/MRI+, CRP+/MRI-, CRP—/MRI+) derive benefit from treatment
with secukinumab, while in terms of safety there is no increase in risk for each

subgroup.

Clarification questions Page 25 of 59



B ¢ is acknowledged that these subgroups, although predefined in
the exploratory analyses, are relatively small in size and thus not powered to derive

definitive conclusions, but rather to demonstrate trends.

Furthermore, evidence in ankylosing spondylitis (AS) suggests that TNFa inhibitors
may also be less effective in patients with lower CRP levels [5]. In a post-hoc
analysis of etanercept trials in AS, very high baseline CRP was a significant predictor

of 12-week outcomes [6].

A17. Given the apparent similarity in outcomes between “load” and “non-load” arms,
could the company please provide results of analyses where the two active arms are
combined, compared to placebo? Please provide for all primary and secondary

outcomes at 16 weeks.

Response: We do not consider it appropriate to pool results from the Load and No-
Load arms, for the reasons listed below. However, to accommodate this request we

have provided an analysis using simple arithmetic pooling in the reference pack [7].

¢ Load and No Load are considered separate interventions; the Novartis
regulatory submission to the EMA defines the secukinumab trial arms as two
separate intervention groups, and it is expected that the EMA licence will be
for the Load regimen. The primary objective under Analysis Plan A (for the EU
and other non-USA regions) was to demonstrate the superiority of
secukinumab 150 mg Load over placebo at Week 16 in TNF-naive patients
with active nr-axSpA based on the proportion of patients achieving an
ASAS40 response. The No Load regimen was included to meet the

requirements of the US Food and Drug Administration (Analysis Plan B).

e The Load arm includes three additional loading doses, and this had

pharmacokinetic implications in PREVENT.
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I << vas a consistent trend towards

numerically higher (although not statistically significant) efficacy responses
with the Load regimen within the first 16 weeks, likely due to the inclusion of
three additional loading doses and the observed differences in

pharmacokinetics.

Pooling of the two secukinumab interventions will therefore violate rules of evidence

synthesis methodology and will be misaligned with the future EMA regulatory label.

Network meta-analysis

A18. PRIORITY. Could the company please provide results for all NMAs performed
in the form of complete results matrices (as in CS appendix D.4.2). Specifically,

please provide results for all outcomes for:

¢ |dentical treatment effect for anti-TNFs models

¢ Placebo adjusted models

e Models using vague, Turner’s and truncated Turner priors
Response: Results (including those in the form of results matrices) are provided in
the reference pack [8]. Note that the placebo-adjusted analyses lack robustness and

results should be interpreted with caution.

A19. PRIORITY. Please provide the data sets and models used for the NMA,
sufficient for the ERG to reproduce the NMA analyses. In addition, for all NMAs
please provide the predicted Bayesian treatment rankings (with credible intervals),
and SUCRA curves.

Response: Data sets and models are provided in the reference pack [8]. Note that
the Bayesian treatment rankings are not very informative, especially in the event of
small networks (e.g. some of the analyses with only PBO, SEC and
COMPARATOR), but are provided for completeness as supportive output. Limited
weight should be attributed to such rankings. It was not considered necessary to
supply the SUCRA curves as rankings have been provided.

A20. PRIORITY. In the NMAs, was analysis of secukinumab based on the “Load” or

“Non-load” arms? Could the company please provide NMAs for all main outcomes
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with the load and non-load arms combined (as in question A17)? Please include the
predictive distribution of the anti-TNF class-effect with the results.
Response: Results of analyses using simple arithmetic to generate combined

estimates are provided in the reference pack [7].

A21. PRIORITY. Given the concerns as to whether secukinumab is effective in
patients who are MRI or CRP negative (question A16), can the company provide any
indirect comparison evidence in the CRP+/MRI+, CRP+/MRI-, CRP-/MRI+
subgroups, where evidence is available in trials of TNFa inhibitors? This could
consist of NMAs where there are sufficient data; indirect comparisons between
PREVENT and other single trials; a narrative commentary or summary. If possible,
please also consider indirect comparisons for MRI+ and MRI- groups (that is, without
considering CRP).

Response: A review of existing literature found that relevant subgroup data was only
available from the EMBARK trial, evaluating etanercept against placebo, for which
ASAS40 and BASDAI 50 results according to CRP+/- and MRI+/- status were
reported [9].

An indirect treatment comparison (ITC) was therefore conducted based on reported
subgroup results from PREVENT and EMBARK. To evaluate relative efficacy
between secukinumab and etanercept, an ITC using Bucher’s method [10] was
conducted, with placebo as the common comparator arm. Relative efficacy estimates
are presented in the form of odds ratios (OR) along with associated 95% confidence

intervals (Cl). Results are shown in Table 29 for secukinumab vs etanercept.
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Table 29: Results from the Bucher ITC analyses for MRI and CRP subgroups

Outcome Group OR (95% CI)

ASAS40 CRP -/MRI + -
ASAS40 CRP +/MRI - -
ASAS40 CRP +/MRI + .
BASDAI50 CRP -/MRI + -
BASDAI50 T CRP +/MRI - -
BASDAI50 CRP +/MRI + -
ASAS40 Any CRP/MRI + -
BASDAI50 Any CRP/MRI + -
ASAS40 T CRP +/Any MRI -
BASDAI50 CRP +/Any MRI -

TCorrection factor of 0.5 applied as zero response is present in CRP+/MRI- subgroup in EMBARK study.
Abbreviations: ClI, confidence interval; CRP, C-reactive protein; MRI, magnetic resonance imaging; OR, odds
ratio.

The ITC results indicate that secukinumab is better that etanercept (RR>1) for 6 out
of 10 subgroups considered. However, none of the odds ratio are statistically
significant, noted by inclusion of 1 in the 95% confidence interval. Please refer to the

limitations section below for additional insights.

EMBARK and PREVENT were deemed comparable with similar baseline
characteristics and patient populations. However, a few differences between these
trials are noted:

e EMBARK enrolled CRP- and MRI- patients, in addition to patients with
Obijective Signs of Inflammation (OSI), whereas PREVENT only enrolled
patients with OSI. For the present analysis we considered only the OSI
subgroup patients in EMBARK (patients with CRP+ and/or MRI+)

e Although trial baseline characteristics were broadly similar, a few differences

were noted in mean age, baseline BASDAI and baseline BASFI

Limitations of the above analyses are given below:
¢ Relevant data for EMBARK were extracted digitally from graphs presented in
the publication. As a result, there may be a loss of accuracy.
e Bucher ITC methodology is a simplistic approach to compare two treatments

in the absence of head to head data.

e There is a high degree of uncertainty with respect to the results, mostly

attributed to low sample sizes of the subgroups
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Background data sets and calculations of the Bucher ITC analyses are provided in

the reference pack [11].

A22. Could the company please provide more detail on the exact statistical models
used to conduct the joint NMA of BASFI and BASDI.

Response: The section below provides an overview of the joint models implemented
within an NMA. The relevant BUGS model files are also provided in the reference
pack [12].

BASDAI 50 and BASDAI CFB (which are both based on BASDAI scores) are
synthesised in one analysis. BASDAI 50 is measured as the probability of having a
reduction in BASDAI score of 50%. Hence, the proportion of BASDAI 50 responders
can be connected to the change from baseline in absolute BASDAI scores observed
in each study. This model can also be extended to incorporate change from baseline
in BASFI scores. This approach is the same as the one preferred in the base case
analysis in a previous NICE Technology Appraisal (TA383) [13] for AS and nr-axspa.
Therefore, an NMA informed by Model B and Model C in TA383 [13] was conducted
to jointly model BASDAI 50, BASDAI CFB and BASFI CFB scores.

A brief description of these models and an overview of terminology used in this
analysis is presented in Table 30:

Table 30: Description and terminology of joint models for BASDAI and BASFI

Description Terminology used in Terminology used in the present
TA 383 analysis
Joint modelling of BASDAI50 | Model B joint_BASDAI50_BASDAIcfb
and BASDAI CFB
Joint modelling of BASDAI50 | Model C joint_correlated_BASDAI50_BASDAIcfb
and BASDAI CFB, along with _BASFIcfb
correlation with BASFI CFB

The joint models detailed in TA383 were modified in order to suit the requirements of
the analysis. Three versions of the basic model were implemented. These are

specified as follows:

1) Joint modelling and correlation included, however no exchangeability was

assumed
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In this case the treatment effect parameters, d, were assigned to prior distributions
directly. Mathematically, this refers to Equation 49 (Model B) in TA383. In this case,

the BASDAI treatment effect parameter, d, is modified to be:

d,~N(0,1000) for k # 1; d;, = 0 otherwise

A similar change was made for Model C for both BASDAI and BASFI parameters.
Model files ModelBAIldiff.txt and Model CAlldiff.txt detail the NMA code.

2) Joint modelling and correlation included, however exchangeability amongst
ALL treatments was assumed

In this case, the treatment effect parameters were assumed to follow a common
distribution with mean effect and sd, and prior distributions were assigned to these
parameters. Mathematically, this refers to Equation 49 (Model B) as well as Equation
55 (Model C) in TA383. The same model is used in this case. Model files
ModelBAIIExch.txt and ModelCAIIExch.txt detail the NMA code.

3) Joint modelling and correlation included, however no exchangeability
amongst ALL anti-TNFs was assumed

In this case, the treatment effect parameters (except secukinumab) were assumed to
follow a common distribution with mean effect and sd, and prior distributions were
assigned to these parameters. For secukinumab, the treatment effect parameter was
assigned to a prior distribution directly. Mathematically, this refers to Equation 49
(Model B) in TA383. In this case, the BASDAI treatment effect parameter d is

modified to be:

dy~N(D,sd.re) fork # 1,6; d; =0
D~N(0,0.001),sd.re~U(0,2)
d,~N(0,1000) for k = 6 which represents treatment ef fect of secukinumab

A similar change was made for Equation 55 (Model C) for both BASDAI and BASFI
parameters. Model files ModelBAntiTNFEXxch.txt and ModelCAntiTNFEXxch.txt detail
the NMA code.

Relevant codes are provided in the reference pack [12].
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Section B: Clarification on cost-effectiveness data

Cost effectiveness in general

B1. PRIORITY. As per questions A17 and A20, could the company please re-run all
cost effectiveness analyses using NMA results where the load and non-load arms in
the PREVENT trial are combined?

Response: We do not consider it appropriate to pool results from the Load and No
Load arms; however, a scenario analysis will be provided on Tuesday 4" February

based on the analysis described in Question A17 (i.e. simple arithmetic pooling).

B2. PRIORITY. The supplied economic model uses the shrunken estimates from the
class effect NMA model to inform the effectiveness of the different TNFa inhibitors.
Could the company please re-evaluate cost-effectiveness using the predictive
distribution of the class-effect to represent a single effect estimate for TNFa inhibitors
(as was done in the MTA [TA383])? This will entail simplifying the economic model to
consider only one TNFa inhibitor comparator (to represent the class) whose cost is
based on the ‘mixed-basket’ approach (excluding secukinumab). Please use the
pooled evidence from load and no-load arms of the PREVENT trial (as requested in
B1).

Response: The following changes have been made to the cost-effectiveness model

for this scenario:

e Efficacy is based on the TNFa inhibitor exchangeable joint correlated
BASDAI50, BASDAI change from baseline and BASFI change from baseline
NMA model (i.e. efficacy is estimated for all TNFa inhibitors as a class; see
Table 31)

e Drug costs and adverse event frequencies for TNFa inhibitors are calculated

as a weighted average based on available market share data

Previous pooling analyses to investigate a class effect of TNFa inhibitors have been
conducted in TA383, however, it was noted that “The Assessment Group reported
that statistical heterogeneity was apparent in the analyses, and therefore the

reliability of the pooled estimates, and their true relevance to people seen in clinical
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practice, is questionable. Estimates of the class effect of TNF alpha inhibitors were
consistently smaller in non radiographic axial spondyloarthritis compared with those
seen in ankylosing spondylitis trials (most noticeably for BASFI and BASDAI 50)”. It
is also noted that even if efficacy is assumed to be equivalent across TNFa
inhibitors, drug costs differ substantially; the cost-effectiveness of secukinumab

compared with each TNFa inhibitor is therefore expected to differ.

At this stage, no amends have been made to the model to use pooled results (based
on simple arithmetic pooling) from the Load and No Load arms (see Questions A17
and B1); an updated scenario including this change will be provided on Tuesday 4"

February.

The results of this scenario are presented in Table 32. Secukinumab is shown to be

a highly cost-effective treatment option.

Table 31: Efficacy data used in scenario analysis

Baseline Baseline BASFI BASDAI change BASFI change
Treatment BAsst?Al BASDAI from baseline from baseline
R NR R NR R NR R NR
cc Il B BB BB B Bl BN BN e
seeukiumab | [l | HE H B B B B
TNFainhibitor | [l | I I HE B Bl B B

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; CC, conventional care; NR, non-responder; R, responder; TNFa, Tumour necrosis factor alpha.

Table 32: Results of scenario analysis

Total Incremental | Incremental ICER (full
Treatment Total costs costs vs. QALYs vs. ICERvs.CC | . y
QALYs incremental)
CcC CcC
cc C_] - : : : :
Secukinumab [ ] [ | £7,684 1.03 £7,460 £7,460
e I m £21,648 162 £13,363 £23,667

Abbreviations: CC, conventional care; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-
year; TNFa, Tumour necrosis factor alpha.

B3. PRIORITY. Please explain in detail the modelling of sequences and all the
assumptions involved. In particular, please detail how the model considers BASFI
scores at the start of second line treatment, and progression in BASFI thereafter. In
the ERG'’s first reading of the model it seems that a patient starting second line
treatment is attributed the baseline BASFI score. If so, please correct the model to

reflect the patient’s BASFI score after the duration of first line treatment.
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Response: The ERG is correct that the submitted model assumed that BASFI score
at the start of second-line treatment is equivalent to the first-line baseline BASFI

score. The model has now been corrected in line with Table 33.

In the scenario in which treatment sequencing is considered, all patients
discontinuing from their initial biologic therapy are assumed to move on to a second-
line biologic. The second-line biologic is assumed to be a weighted average of all
treatments other than the initial biologic therapy (hereafter referred to as the
component therapies); this weighting is based on available market share data (see
Question B9b).

This scenario is only available for the primary analysis (i.e. the analysis in which

patients who enter the model are biologic-naive).

Model inputs used in the sequencing scenario are presented in Table 33;
assumptions around changes in BASDAI and BASFI following non-response and
discontinuation, and changes in BASFI over time, are the same as for first-line

therapy (see Question B14).

Table 33: Model inputs used in sequencing scenario
Model input Approach

Second-line e As for first-line therapy, response to second-line therapy is assessed 12-16
response weeks after initiation (modelled as 3 months)
e An option is included to apply a reduction in efficacy for second-line therapy
compared with first-line therapy
o If this option is selected, the ratio between response rates for biologic-
naive and biologic-experienced patients in PREVENT is assumed to
apply to all biologics
o If this option is not selected, second-line efficacy is assumed to be
equivalent to first-line efficacy
e The response rate for the weighted second-line therapy is calculated as the
weighted average of the estimated second-line response rates for the
component therapies

Second-line e Second-line baseline BASDAI is calculated as the weighted average of first-

baseline line baseline BASDAI for the component therapies

BASDAI

Second-line e Second-line baseline BASFI is calculated as the weighted average of the

baseline BASFI observed at the median cycle of discontinuation from first-line therapy

BASFI (i.e. the time point at which 50% of responders had discontinued) for the
component therapies

Second-line e An option is included to apply a reduction in efficacy for second-line therapy

BASDAI and compared with first-line therapy

BASFI o If this option is selected, the ratio between changes from baseline for

changes from biologic-naive and biologic-experienced patients in PREVENT is

baseline assumed to apply to all biologics
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o If this option is not selected, second-line efficacy is assumed to be
equivalent to first-line efficacy
¢ The changes from baseline for the weighted second-line therapy is
calculated as the weighted average of the estimated second-line changes
from baseline for the component therapies
Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index.

B4. PRIORITY. Could the company please re-evaluate cost-effectiveness by

comparing the following treatment sequencing scenarios:
a. Secukinumab in first line, followed by a TNFa inhibitor in 2nd-line,
b. TNFa inhibitor in first line followed by secukinumab in 2nd-line,
c. TNFa inhibitor in first line followed by another TNFa inhibitor in 2nd-line.

Please use the pooled evidence from load and no-load arms of the PREVENT trial
(as in B1) and a single effect estimate for TNFa inhibitors (as in B2). Assume that
100% of patients move to 2nd-line. Please identify and use evidence from trials
and/or registries relating to the reduction in efficacy of TNFa inhibitors in 2nd-line.
Please reproduce and report all scenario and sensitivity analyses. Consider
alternative scenarios where the treatment effect of secukinumab is i) maintained and

ii) reduced at 2nd-line.

Response: The requested analysis is considered to be subject to substantial

uncertainty because:

e No data are available on the efficacy of TNFa inhibitors in biologic-

experienced patients

e Efficacy data in biologic-experienced patients from PREVENT is based on low
patient numbers (21 and 15 patients in the secukinumab load and placebo

arms, respectively)

e As in Question B2, the cost-effectiveness of secukinumab is expected to differ
when compared with each TNFa inhibitor; an ‘average’ TNFa inhibitor does

not exist in practice and cannot be prescribed to a patient
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e Following the use of the most cost-effective TNFa inhibitor, this therapy would
no longer be available as an option in later lines, but is informing the average
cost for subsequent treatment, therefore the analysis is limited in its relevance

for treatment decision making

e The only TNFa inhibitor that secukinumab is not cost-effective against is
biosimilar adalimumab; positioning secukinumab any later than second line
(as in the scenario in which a TNFa inhibitor is used both first and second

line) is not considered appropriate

e The requested analysis does not reflect clinical expert advice (see Question
B7). Switching to a biologic with a new mechanism of action is expected to be

more effective than switching within class
However, an assumption-based analysis has been provided.

In this analysis, a single effect estimate has been applied for TNFa inhibitors (as in
Question B2) and 100% of patients have been assumed to receive a second-line

biologic following discontinuation from first-line therapy.

The second-line efficacy for all biologic therapies is assumed to be reduced by the
same proportion as observed in the secukinumab arm of PREVENT (i.e. the ratio
between outcomes for biologic-experienced and biologic-naive patients); no relevant
data were identified to inform second-line efficacy for TNFa inhibitors. This
assumption is considered to be reasonable on the basis of evidence from Navarro-
Compan et al which shows that the reduction in efficacy at second line is not

dependent on the type of biological disease-modifying anti-rheumatic drug [14].
As requested by the ERG, two analyses are considered in which:

e The secukinumab treatment effect is maintained at second line; a reduction is

applied for TNFa inhibitors; or

e The treatment effect for both secukinumab and TNFa inhibitors is reduced at

second line
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At this stage, no amends have been made to the model to use pooled results (based
on simple arithmetic pooling) from the Load and No Load arms (see Questions A17,

B1 and B2); an updated scenario including this change will be provided on Tuesday
4t February.

The results of the two analyses are presented in Table 34 and Table 35.

The results of scenario analyses are presented in Table 36; for these scenarios, the
treatment effect at second line is assumed to be reduced for both secukinumab and
TNFa inhibitors. As discussed previously, the results of univariate and probabilistic

sensitivity analysis will be provided on Tuesday 4th February.

Table 34: Base-case results (secukinumab treatment effect reduced at second line)

Treatment Total Total | Imcremental | Incremental | ,oep o | |CER (fully
pathway costs QALYs (S OhE AR v, baselinet incremental)
baselinet baselinet

Secukinumab ->

TNFa inhibitor — I ) ) ) )
TNFainhibitor - | [ £8,962 0.60 £14,936 £14,936
> TNFa inhibitor ’ ) ’ ’

TNFa inhibitor - .

> secukinumab ] [ £12,904 0.22 £58,654 Dominated

Abbreviations: CC, conventional care; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-
year; TNFa, Tumour necrosis factor alpha.
1 The baseline is secukinumab -> TNFa inhibitor.

Table 35: Base-case results (secukinumab treatment effect maintained at second line)

Treatment Total Total [FEREIIETEL | e ICER vs. ICER (fully
pathway costs QALYs A ARG, baselinet incremental)
baselinet baselinet
Secukinumab ->
TNFa inhibitor — I ) ) ] )
TNFa inhibitor -
> TNFa inhibitor ] [ | £8,962 0.60 £14,936 £14,936
TNFa inhibitor -
> secukinumab ] [ | £12,077 0.75 £16,103 £20,769

Abbreviations: CC, conventional care; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-
year; TNFa, Tumour necrosis factor alpha.
1 The baseline is secukinumab -> TNFa inhibitor.

Table 36: Results of scenario analysis

ICER for secukinumab -> TNFa
Area of Base case Scenario il aflfior
uncertainty vs. TNFa inhibitor | vs. TNFa inhibitor
-> secukinumab -> TNFa inhibitor
Time horizon Lifetime (maximum | 5 years £17,398* £10,553*
age of 100 years) 10 years £24,374* £13,705*
20 years £35,161* £14,887*
40 years £54,854* £14,911*
Discounting 3.5% for costs and No discounting £126,948* £15,164*
outcomes 3.5% for costs, £60,126* £11,932*
1.5% for outcomes
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ICER for secukinumab -> TNFa
AR Base case Scenario nhibitoq
uncertainty vs. TNFa inhibitor | vs. TNFa inhibitor
-> secukinumab -> TNFa inhibitor
Impact on BASDAI | Reverse initial gain | Revert to natural
and BASFI history £61,520* £15,197*
following
discontinuation
Biologic-specific Treatment effect Treatment effect £60,095* £14,955*
treatment effect on | implemented from implemented after
BASFI beginning of 4 years
maintenance No treatment effect £60,994* £15,278*
treatment
Utility model Based on Model used by the
PREVENT assessment group £40,935* £12,724*
for TA383
Based on pooled
PREVENT and N N
MEASURE 1/2 £82,023 £14,183
data
Model presented in . .
McLeod et al £46,156 £11,703
AE disutilities Excluded Included £ 59,624* £ 14,845

*South-west quadrant.

Abbreviations: AE, adverse event; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index.

Scenario analyses and subgroups

B5. PRIORITY. Please provide a scenario analysis (using the model and

comparisons in B4) that assumes common baselines for responders and non-

responders. Please justify the baseline values used.

Response: In this scenario, the baseline BASFI for each comparator, and for both
responders and non-responders, is modelled to be 6.09. The baseline BASDAI for
each comparator, and for both responders and non-responders, is modelled to be

6.92. These values are the average baseline values observed in PREVENT across

both trial arms.

At this stage, no amends have been made to the model to use pooled results (based
on simple arithmetic pooling) from the Load and No Load arms (see Questions A17,
B1, B2 and B4); an updated scenario including this change will be provided on
Tuesday 4™ February.

The results of this scenario and the submitted base-case model are presented in
Table 37.
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Table 37: Results of scenario analysis

Total Incremental | Incremental ICER vs ICER (fully
Total costs costs vs. QALYs vs. T incremental)
QALYs . . baseline
baseline baseline
Submitted base-case model
Conventional care ] [ | - - - -
Adalimumab
biosimilar ] [ | £3,086 1.63 £1,893 £1,893
Secukinumab ] [ | £6,692 1.07 £6,254 Dominated
Etanercept .
biosimilar I || £24,526 1.52 £16,136 Dominated
Etanercept [ [ ] £27,843 1.52 £18,318 Dominated
Ce“gg;g{“ab I | £27,027 1.74 £16,050 £225.827
Adalimumab [ [ ] £28,316 1.63 £17,372 Dominated
Golimumab ] [ ] £30,352 1.75 £17,344 £242,500
Sequencing model (reduced efficacy at second-line for secukinumab and TNFa inhibitors)
Secukinumab ->
TNFa inhibitor I - ) } } )
TNFa inhibitor ->
secukinumab [ [ £3,162 0.42 £7,529 £7,529
TNFa inhibitor ->
TNFq inhibitor [ [ | £8,568 0.62 £13,819 £27,027

Sequencing model (reduced efficacy at second-line for TNFa inhibitors only)

Secukinumab ->

TNFa inhibitor - - - - - -
TEZSU'.L}EE';‘;L* [ ] [ | £1,063 0.03 £35,433 £35,433
TNFa inhibitor => [ [ | £7,758 0.32 Dominated | Dominated

TNFa inhibitor

Abbreviations: CC, conventional care; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-
year; TNFa, Tumour necrosis factor alpha.

B6. PRIORITY. Given the concerns as to whether secukinumab is effective in
patients who are MRI or CRP negative (Question A16 and A21), could the company
please re-run the cost effectiveness analysis for the subgroups defined by MRI and
CRP status (MRI+/CPR+ vs. MRI+/CRP- vs. MRI-/CRP+) and in the subgroups
defined by MRI (MRI+ vs MRI-).

Response: The required data are not available for these subgroups for TNFa
inhibitors®; it is therefore only possible to present a comparison between
secukinumab and conventional care based on subgroup data from PREVENT.

b BASDAI50 data are available for etanercept patients from Brown et al [9]; however, this would not
be sufficient to populate the cost-effectiveness model.
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As discussed previously, a simple approach to this analysis will be provided on
Tuesday 4" February. Results based on a formal subgroup analysis will be provided

at a later date (to be agreed).

B7. PRIORITY. Could the company please model the cost-effectiveness of the use
of secukinumab at last line of treatment; that is, in patients not eligible for a TNFa
inhibitor? This analysis should consider the population characteristics (we suggest
looking at patients in 3rd or 4th line of therapy with TNFa-inhibitors), should compare
against conventional care, and should quantify the impact of a possible reduction in

effectiveness of secukinumab relative to first line use.

Response: We do not believe that it would be appropriate in clinical practice to try
multiple TNFa inhibitors following inadequate response if another treatment with a
different mechanism of action is available, particularly for primary non-responders.
The Regional Medicines Optimisation Committee (RMOC, South) statement on the

sequential use of biological medicines [15] states:

“When a treatment fails, guidance from specialist bodies suggests switching to a
biologic with a new mechanism of action is more effective than switching within
class, although it should be noted that this is based on low quality evidence. The
exception to this is secondary failure of anti-TNF treatment due to formation of anti-
drug antibodies, in which case switching within class may be a valid treatment

option.”

Recent academic research suggests that IL-17A (the target of secukinumab) is a key
cytokine driving axSpA pathology. Enthesitis is the primary inflammatory lesion in
SpA and translational research suggests that this leads to bone destruction and
reformation. At present there is a lack of translational data demonstrating the role of

TNFa in driving this pathology.

IL-17A has been identified within unique populations of resident immune cells (e.g.
ILC3 and gamma delta T cells) within spinal entheseal soft tissue, and has been
implicated in driving mechanisms that are known to alter bone remodelling within the
spine. Furthermore, animal models suggest that the molecular pathways driving the
production of IL-17A and TNFa are independent of eachother. This is an ongoing

area of research which warrants further investigation, however translating these
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findings into human pathology could suggest that some patients may be responsive
to specific mechanisms of action of different biologic agents (e.g. anti-TNF or anti-IL-
17A therapy) [16-18].

This evidence further supports the need for a treatment with an alternative mode of
action in nr-axSpA, and the importance of this for patients was discussed by the
committee in TA407 [2]:

“The clinical experts stated that the novel mechanism of action of secukinumab, and
its other marketing authorisations for psoriasis and psoriatic arthritis, would give

patients and clinicians a greater choice of targeted treatment options.

A patient expert stated that it is particularly important to have the option of a
treatment with a different mechanism of action for patients whose disease did not

respond to one or more TNF-alpha inhibitors.

The committee concluded that the availability of an effective new treatment option

would be valuable for people with active AS.”

The CS provides results of analyses in TNF-IR populations (Section B.3.8), but we
do not believe that performing an analysis in 3™ or 4" line would add value beyond
this.

In addition to the uncertainty associated with the clinical relevance of the scenario,
there is a lack of data on patient population characteristics, treatment efficacy in
3/4% linec, and how treatment efficacy is affected by the reason for switching (as
noted by the committee in TA383).

Issues with the supplied model

B8. PRIORITY. Please consider whether there is any recent information that could
be used to update the long-term progression model that was originally used in the
MTA [TA383] and adopted in the supplied economic model. For example, if possible,
please provide a summary of the literature on recent/latest advances in nr-axSpA,

considering specifically any evidence on the characteristics of this population (age,

¢ In PREVENT, 90.3% of patients had received no prior TNFa inhibitor, and 9.7% of patients had
received one prior TNFa inhibitor.
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gender, baseline BASDAI, baseline BASFI) and on their long-term progression in the

disease.

Response: Three publications were identified that have become available

subsequent to TA383 and document the progression rate from nr-axSpA to AS

(Table 38). However, these data are not in the correct format to (either directly or

indirectly) inform BASFI changes over time.

Table 38: Progression rates from nr-axSpA to AS

Factors leading to
AS progression

Follow-up duration

% Progressed to AS

Source

axial disease

Smoking, HLA-B27 2 years 2.0% Dougados et al, 2016
positivity, active [19]

sacroiliitis on MRI

Elevated CRP, HLA- 5 years 5.1% Dougados et al, 2017
B27 positivity, active [20]

sacroiliitis on MRI

Low-grade sacraoiliitis, 8.3 years 8.1% Constantino et al,

2017 [21]

Abbreviations: AS, ankylosing spondylitis; CRP, C-reactive protein; MRI, magnetic resonance imaging.

B9. PRIORITY. Please clarify the following aspects relating to inputs or results

included in the CS:

a. Please provide evidence of which inputs determine the increase in total costs

for conventional care in relation to secukinumab for biologic experienced
patients. [Table 83, page 157 of the CS]

Response: Disaggregated costs for secukinumab and conventional care in

Clarification questions

the secondary analysis (biologic-experienced patients) are presented in Table
39. The conventional care arm is associated with higher total costs compared
with the secukinumab arm; this is driven by a substantial difference in disease
management costs (as determined by the following formula: £1,370.15 x
exp[0.213 xBASFI]).

The key inputs determining the incremental costs for secukinumab vs
conventional care are presented in Figure 5. Baseline BASFI for non-
responders is found to be highly influential; however, given that these
parameters cannot be considered to be independent from baseline values for
responders (see Question B9c), but are varied as if this is the case, this result

should be interpreted with caution. Other influential parameters are the BASFI
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coefficient for the formula determining disease management costs and the

BASDAIS0 response rate for conventional care.

Table 39: Disaggregated costs — secondary analysis (biologic-experienced patients)

Type of cost Secukinumab Incremental

Drug acquisition

Administration

Monitoring

CcC

|

|

|

Adverse events [ |
I

Disease management

Total £122,779

Abbreviations: CC, conventional care.

Figure 5: Univariate sensitivity analysis for cost savings (SEC vs. CC)

Incremental costs Deterministic: -6425.93
-£40,000 -£30,000 -£20,000 -£10,000 £0 £10,000 £20,000

Baseline BASFI Non-responders: SEC

Baseline BASFI Non-responders: CC

Active Disease Cost - BASFI Coefficient
BASDAISO Response at Week 16 only: CC
Change in BASFI at 3 months - Responders: SEC
Treatment effect (RR) on progression: CC
Baseline BASF| Responders: SEC

BASDAIS0 Response at Week 16 only: SEC
BASFI change with 1 unit change in mSAS5S

Annual drop-out rate (first line) - Years 2+: SEC

B Incremental costs with LOW parameter value Incremental costs with HIGH parameter value

‘Wherever present, > represents SEC dominates, < represents SEC is dominated, * represents SEC has lower costs and fewer QALYs, # represents equivalence

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index; CC, conventional care; RR, relative risk; SEC, secukinumab.

b. Please provide further details on how the market share information, on which
the ‘mixed-basket’ of second-line biologics is based on, was derived. The
market share values in the decision model do not match the figures displayed
in provided “Novartis data on file 2019 - market share data” reference, so

please clarify what the values used in the model represent.
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Response: The ERG is correct; the wrong reference for these data were
provided in the company submission. The slide deck shared previously
presents monthly patient shares; the updated Excel spreadsheet reference

presents the average market share across all months in 2019 [22].

Market share data used in the cost-effectiveness model were generated from

the referenced Excel spreadsheet as follows:

1. Market share data from the referenced Excel spreadsheet were rounded to

one decimal place, and incorporated in the budget impact model as inputs
2. Market share data for infliximab and other were set to zero

3. The market share values were rescaled such that the total market share

sums to 100%

4. These values were then copied into the cost-effectiveness model to

ensure consistency between the two models

c. Please clarify how the baseline BASDAI and BASFI are calculated. Table 80,
page 147 of the CS refers to Section B.3.3.2 of the CS, which does not

provide any details.

Response: Differing baseline values for BASDAI and BASFI are assumed for
responders and non-responders; this approach was also taken in TA383. However,

there are two challenges in generating these data:

e Baseline values for responders and non-responders separately are only

available for secukinumab, adalimumab and conventional care

e In order to present a fair comparison, the average baseline scores across
responders and non-responders must be the same across all comparators

(i.e. the same population must enter the model for each comparator)

An example is given for how baseline BASDAI scores were generated; the process

for generating baseline BASFI scores is identical.
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By rearranging the following formula, it is possible to calculate the responder and
non-responder baselines if we know the overall baseline BASDAI, the response rate

for each comparator, and the ratio between responder and non-responder baselines

e Overall BASDAI = Responder BASDAI x % response + Non-responder
BASDAI x (1-% response)

The response rate for each comparator is known, and the overall baseline values
were assumed to be the average baseline scores across all biologic-naive patients in
PREVENT.

Ratio between responder and non-responder baselines

Responder and non-responder baselines were only available from PREVENT and
ABILITY-1 for secukinumab, adalimumab and conventional care (Table 40). The
ratios between responder and non-responder baselines for other biologics were
assumed to be the average of the ratios for secukinumab and adalimumab.

Table 40: Baseline BASDAI

SECt CERP ETN ADAt GOL CCt Average
Responder BASDAI [ ] - - [ - [ -
Non-responder BASDAI [ | - - [ . [ ] .
Ratio of responder to - - - - - - -
non-responder BASDAI

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care; CER P,
certolizumab pegol; GOL, golimumab; ETN, etanercept; SEC, secukinumab.

*Average excludes CC.

FResponder and non-responder baselines collected from PREVENT.

tResponder and non-responder baselines collected from ABILITY-1, week 12.

Table 41: Re-calculated responder and non-responder baseline BASDAI scores

Technology % responders Responder Non-responder Applied ratio
BASDAI BASDAI
SEC | - - H
CER Pf | I - H
ETNt | - I H
ADA | - I H
GOLt | - - H
cc | - I H

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; CC, conventional care; CER P,
certolizumab pegol; GOL, golimumab; ETN, etanercept; SEC, secukinumab.
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d. The drug acquisition costs in the CS are the same as those used in the MTA.

Please verify that these prices have not changed since 2014.

Response: We can confirm that the drug acquisition costs are based on current
British National Formulary prices. These costs are the same as those presented in
TA383, with the exception of the biosimilar prices for adalimumab and etanercept,

which were not previously available.

B10. PRIORITY. Please clarify the following aspects relating to the supplied model

Excel file as the ERG was unsuccessful in replicating the results in Table 83:

a. Please clarify why efficacy data in the “Sub Group Data” tab of the decision

model are the same across all subgroups.

Response: The efficacy data presented in column E of the “Sub Group Data” sheet
of the model are identical across the biologic-naive, biologic-experienced and mixed

populations? for two reasons:

1. The option to model a reduction in efficacy for the biologic-experienced and
mixed populations as compared with the biologic-naive population is currently

set to “No” (see cell D58 on the “Settings” sheet)

2. When this parameter is set to “Yes”, the efficacy data presented on the
“Settings” sheet remains equivalent; however, this reduction in efficacy is then
applied within the model calculation sheets (i.e. the sheets labelled ‘SEC’,
‘ETN’, ‘ADA’ etc) if either the biologic-experienced or mixed population is

selected (see cells M14, N14 and M21 on the model calculation sheets).

b. Please clarify why the results reported in Table 84, page 158 of the CS do not
match the results reported in decision model Excel file, in the “PSA” tab under

the “Projected Incremental Costs and QALYs” headline.

Response: The results reported in Table 84 of the company submission are the total
costs and QALY's for each comparator, with incremental costs and QALY's reported

compared with conventional care. The results presented under the “Projected

4 Note that this is not the case when the NMA approach is selected to be “PREVENT data only (no
NMA)” on the “Settings” sheet.
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Incremental Costs and QALYs” on the ‘PSA’ sheet report incremental results for
secukinumab versus each possible comparator (i.e. secukinumab vs. certolizumab

pegol, secukinumab vs. etanercept, etc). The results presented in Table 84 can be

found in columns IB to 1Q of the ‘PSA’ sheet.
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B11. Please clarify what the “Placeholder” scenarios in the “Settings” tab at the

“Load/Modify scenarios” option of the decision model represent and how they can be

used.

Response: The “Load/Modify scenarios” feature allows the user to specify and store

multiple model scenarios by using the existing “Placeholder” options. Once the

scenarios have been stored and saved, the corresponding results can be loaded

using the “Load scenario” option of this feature.

e To add and/or modify a scenario:

o

Select and apply the desired inputs on the ‘Settings’ sheet to run a
particular scenario

(Note: inputs on the ‘Mortality’ and ‘Efficacy’ sheets can’t be altered)
Click “Load/Modify scenarios” on the “Settings” sheet

Select the “Add or modify existing scenario” tab

Select “Placeholder 1” from the drop-down list

Include a description of the scenario applied in the blank field

Click on the “Click to modify the selected scenario with current model
values” button

Re-name the specified scenario by answering “Yes” to the pop-up, if

desired

e To load a scenario:

o

o

o

o

Click “Load/Modify scenarios” on the “Settings” sheet
Select the “Load scenario” tab
Select the saved scenario from the drop-down list

Click the “Click to load selected scenario” button

e To delete a scenario:

Click “Load/Modify scenarios” on the “Settings” sheet
Select the “Delete existing scenario” tab

Select the scenario to be deleted from the drop-down list
Click the “Click to delete an existing scenario” button
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B12. The submitted economic model does not allow for a response criterion other
than BASDAIS0 to be chosen in cell D33 of the “Settings” tab. If feasible, please
provide an Excel model file that allows implementing the ASAS40 response criteria

scenario.

Response: In the base-case, the NMA selection (i.e. the TNFa inhibitor
exchangeable joint correlated BASDAIS0, BASDAI change from baseline and BASFI
change from baseline scenario) only allows BASDAI50 as the response criteria. This
is the case in all NMA models which include BASDAIS0 as a parameter. ASAS40

may be applied as response criteria with uncorrelated NMA models only.
Other questions

B13. Please provide Figures 3 and 4 of the “ICON 2019” document in the
references, which illustrate the predicted EQ-5D values based on different utility
mapping algorithms, adding models 2, 3 and 5 based on the PREVENT trial data.
Please also provide Tables 2, 3 and 4 of the same document showing the 10th and

90th quantiles.
Response: Updated figures and tables are presented below.

Figure 6: lllustration of predicted EQ-5D utility values using different mapping
algorithms: constant BASFI and varying BASDAI

o
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PREVENT Model 2
-—-- PREVENT Model 3
& ] —— PREVENT model 4
—— PREVENT model 5
- ~- PREVENT model 10
'''' York Model
McLeod Model
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0 2 4 6 8 10

0.0
!

BASDAI

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis
Functional Index.
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Figure 7: lllustration of predicted EQ-5D utility values using different mapping
algorithms: constant BASDAI and varying BASFI
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Abbreviations: Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath
Ankylosing Spondylitis Functional Index.
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Table 42: Descriptive statistics for BASDAI, BASFI and EQ-5D utility score in the PREVENT trial — overall and by visit

Instrument

Visit

n

Mean

SD

Median

Min

=
o
X

q

10th
quant.

90th
quant.

BASDAI

Baseline

Week 8

Week 16

Week 24

Week 52

Overall

BASFI

Baseline

Week 8

Week 16

Week 24

Week 52

Overall

EQ-5D
utility

Baseline

Week 8

Week 16

Week 24

Week 52

Overall

Ke]
w

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; SD, standard deviation.
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Table 43: Descriptive statistics for BASDAI, BASFI and EQ-5D utility score in the MEASURE1/2 trials — overall and by visit

Instrument Visit n Mean SD Median Min Max q1 q3 10th 90th
quant. quant.
BASDAI I H I I I I I I I I I
L N I I | I I I I I I
L || I I | I I I | I I
L H I I | I H H I I I
L || I I | I | | I I I
' H H H I H H H I H H
BASFI ] || I I | I | | I I I
L H H H I H H H I H H
L || I I | I | | I I I
' H H H I H || H I H H
L || I I | I | | I I I
L H I I H I || H I H H
EQ-5D utiity | [ H ] ] | I Il I Il
L N ] ] | I Il W || I
L H ] ] | I Il ] Il
' N ] ] | I Il W || H
L H ] ] | I Il ] H
L H ] ] | I Il W || I

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; SD, standard deviation.
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Table 44: Descriptive statistics for BASDAI, BASFI and EQ-5D utility score in the sample of pooled PREVENT and MEASURE1/2 trial

data — overall and by visit

Instrument Visit n Mean SD Median Min Max q1 q3 10th 90th
quant. quant.
BASDAI I ] ] ] I ] I ] ] ] ]
L I I I I I | I I I I
L | | | I | I | | | |
L I I I I I | I I I I
L H | | I | I I I I I
L I I I I I | I I I I
BASFI I I ] ] I ] I ] ] ] ]
L I I I I I | I I I I
L I | | I | I I I I I
L I I I I I | I I I I
L H H H | I I I I I I
L | H H | | | | | | |
EQ-5D utiity | N | I I I Il B B N
L | ] ] I _HE Bl Bl Bl | 1
L | I I I Il H B . 1
L | ] ] I _HE Bl Bl Bl | 1
L H I I I Il H B . 1
L | | | | Il B B B = N

Abbreviations: BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; SD, standard deviation.
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B14. Please provide a description of Figures 26 and 27, page 132 in the CS,
explaining in detail the assumptions that relate to the BASDAI and BASFI trajectories

Response: Figures 26 and 27 from the company submission are reproduced in
Figure 8 and Figure 9 below, respectively. The tracking of BASDAI and BASFI
scores throughout the induction, maintenance and post-discontinuation treatment

phases is summarised in Table 62 of the company submission.

BASDAI:

Figure 8: lllustrative change in BASDAI over timet
»

s

3 months 6 months 9 months

A J

Non-CC non-responders e Non-CC responders

= == . CCnon-responders = == . CCresponders

Abbreviations: CC, conventional care; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index.
1The presented scenario reflects the base-case in which initial gain is reversed following non-response or
subsequent discontinuation. Diagrams are for illustrative purposes and are not drawn to scale.

Changes in BASDAI over time are as follows:

e At 3 months, all patients experience a change in BASDAI from baseline that is
specific to treatment type and response status

e For non-responders, this initial change is reversed at 6 months, and BASDAI

then remains constant over time
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e For responders to biologic treatment, this initial change is maintained until
discontinuation; upon discontinuation, the initial change is reversed and

BASDAI then remains constant over time

o Forresponders to conventional care, the initial change is assumed to
be maintained for only one 3-month cycle; following one cycle, the

initial change is reversed and BASDAI then remains constant over time

BASFI:

Figure 9: lllustrative change in BASFI over timeT (Initial gain)

F 3

3 months 6 months 9 months

A 4

Non-CC non-responders

Non-CC responders

= == = CC non-responders — = = CC responders

Abbreviations: CC, conventional care; BASFI, Bath Ankylosing Spondylitis Functional Index.
1The presented scenario reflects the base-case in which initial gain is reversed following non-response or
subsequent discontinuation. Diagrams are for illustrative purposes and are not drawn to scale.

Changes in BASFI over time are as follows:

e At 3 months, all patients experience a change in BASFI from baseline that is
specific to treatment type and response status

e For non-responders, this initial change is reversed at 6 months, and BASFI
then increases at a CC-specific rate over time
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e For responders to biologic treatment, BASFI increases from the point of the
initial change at a biologic-specific rate until discontinuation; upon
discontinuation, the initial change is reversed and BASFI then increases at a

CC-specific rate over time

o For responders to conventional care, BASFI increases from the point of
the initial change at a CC-specific rate for only one 3-month cycle;
following one cycle, the initial change is reversed and BASFI then

increases at a CC-specific rate over time

B15. Please confirm if the PAS [page 16 of CS] is the PAS for secukinumab to treat
AS, and that this is intended to be carried over to nr-AxSpA.

Response:

Section C: Textual clarification and additional points

C1. PRIORITY. Please provide the full EPAR document.

Response: The EPAR is provided in the reference pack. Note that this covers the
existing indication and not nr-axSpA as marketing authorisation has not yet been
granted [23].

C2. In the “Sample size and power calculation” section of the CS (page 47), the
company briefly mentions “a meta-analysis from studies with secukinumab studies in

AS”. Could the company please provide the relevant reference?

Response: The studies referred to are the MEASURE 3 [24] and MEASURE 4 [25]
trials. Both studies are published, but not a combination of them. The meta-analysis

was the combination of the placebo response of the two studies.

C3. In Table 9, page 41 of the CS — should the bottom row read ‘experienced’ rather

than ‘naive’? Please provide further details about the TNF-experienced patients i.e.
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the number of patients who had no response, lost their response or were intolerant
to their anti-TNF.

Response: Correct — in the CS this table should read ‘experienced’ rather than
‘naive’. Regarding TNF-experienced patients, during enrolment, clinicians screened
patients and ensured that each fulfilled any of the IR (insufficient response) criteria.
In order to be eligible for inclusion, patients who had been on a TNF-alpha inhibitor
(not more than one) had to have experienced an inadequate response to previous or
current treatment given at an approved dose for at least 3 months prior to
randomization or had been intolerant to at least one administration of an anti-TNF-

alpha agent.

While these data were collected at each study centre, they were not transferred to

the central database and so further details are not available.

C4. Page 105 of the CS says
...
I (79)" but reference 79 is about

the safety of secukinumab — is this the correct reference?

Response: This is not the correct reference. The reference for this statement is
Robinson et al, 2019 [26].
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