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1 Guidance


1.1 Ustekinumab is not recommended within its marketing authorisation for
treating active psoriatic arthritis, that is, alone or in combination with
methotrexate in adults when the response to previous non-biological disease-
modifying antirheumatic drug (DMARD) therapy has been inadequate.


1.2 People currently receiving treatment initiated within the NHS with ustekinumab
that is not recommended for them by NICE in this guidance should be able to
continue treatment until they and their NHS clinician consider it appropriate to
stop.
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2 The technology


2.1 Ustekinumab (Stelara, Janssen) is a monoclonal antibody that acts as a
cytokine inhibitor by targeting interleukin-12 (IL-12) and interleukin-23 (IL-23).
It is administered by subcutaneous injection. Ustekinumab has a UK marketing
authorisation for use alone or in combination with methotrexate 'for the
treatment of active psoriatic arthritis in adult patients when the response to
previous non-biological disease-modifying antirheumatic drug (DMARD)
therapy has been inadequate'.


2.2 The summary of product characteristics lists the following common adverse
reactions for ustekinumab: dental and upper respiratory tract infections,
nasopharyngitis, dizziness, headache, oropharyngeal pain, diarrhoea, nausea,
pruritus, back pain, myalgia, arthralgia, fatigue, injection-site erythema and
injection-site pain. For full details of adverse reactions and contraindications,
see the summary of product characteristics.


2.3 The list price for ustekinumab is £2147 per 45-mg vial (excluding VAT; British
National Formulary edition 66, September 2013). The recommended dose of
ustekinumab is an initial dose of 45 mg, followed by a dose 4 weeks later and
further doses every 12 weeks thereafter. A dose of 90 mg may be used in
people with a body weight over 100 kg. The summary of product
characteristics notes that consideration should be given to discontinuing
treatment in people whose psoriatic arthritis has shown no response after up to
28 weeks of treatment. The average annual acquisition costs for ustekinumab
45 mg and 90 mg are £10,735 and £21,470 in the first year and £9304 and
£18,608 per year thereafter respectively. Costs may vary in different settings
because of negotiated procurement discounts.
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3 The manufacturer's submission


The Appraisal Committee (section 8) considered evidence submitted by the manufacturer of
ustekinumab and a review of this submission by the Evidence Review Group (ERG; section 9).


Clinical effectiveness


3.1 Evidence on the clinical effectiveness of ustekinumab was taken from 2 clinical
studies – PSUMMIT 1 and 2. Both were randomised, double-blind, placebo-
controlled, phase III studies conducted in adults with active psoriatic arthritis
despite current or previous treatment. The studies were almost identical,
except for the previous treatment: PSUMMIT 1 (n=615) included people who
had previously received disease-modifying antirheumatic drugs (DMARDs)
and/or non-steroidal anti-inflammatory drugs (NSAIDs) only, whereas
PSUMMIT 2 (n=312) also included people who had previously received tumour
necrosis factor (TNF) alpha inhibitors. People in both trials generally had long-
standing moderate to severe active psoriatic arthritis with impaired physical
function and high numbers of tender and swollen joints. In both PSUMMIT 1
and 2, approximately 70% of patients had skin disease, and 80–90% of
patients had received prior DMARD therapy. Of the 180 people in PSUMMIT 2
who had previously received TNF alpha inhibitors (referred to in this document
as 'TNF alpha inhibitor-exposed'), more than half had received at least 2 drugs.
In both studies, patients were randomised to ustekinumab 45 mg or 90 mg
(administered at 0 and 4 weeks, then every 12 weeks thereafter) or placebo.
People in the placebo group switched to receive ustekinumab 45 mg after
16 weeks (if they had less than 5% improvement in both tender and swollen
joint counts) or 24 weeks (all others), and people whose disease did not
respond to the 45-mg dose of ustekinumab switched to 90 mg after 16 weeks.
People in the studies were followed for up to 100 weeks in PSUMMIT 1 and
52 weeks in PSUMMIT 2.


3.2 The primary endpoint in the PSUMMIT 1 and 2 trials was the American College
of Rheumatology (ACR) 20 response rate at week 24. This is defined as an
improvement of 20% or more in swollen and tender joint counts, and an
improvement of 20% or more in 3 of 5 assessments of pain, disease activity
and physical function. Secondary endpoints included measures of joint
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symptoms (including modified Psoriatic Arthritis Response Criteria [PsARC]
and ACR50/70), skin lesions (Psoriasis Area and Severity Index [PASI]), soft
tissue symptoms, radiographic response, and disability and quality of life
(Health Assessment Questionnaire Disability Index [HAQ-DI], Dermatology Life
Quality Index [DLQI] and 36-item Short-Form Health Survey [SF-36]).


3.3 In both PSUMMIT 1 and 2, ustekinumab was associated with statistically
significantly higher rates of ACR20 response at week 24 than placebo. ACR20
response rates in PSUMMIT 1 were 42.4%, 49.5%, 46.0% and 22.8% for
ustekinumab 45 mg, ustekinumab 90 mg, ustekinumab 45 mg and 90 mg
pooled, and placebo respectively (p<0.0001 for ustekinumab compared with
placebo). Ustekinumab showed similar effectiveness compared with placebo
regardless of prior exposure to TNF alpha inhibitors. ACR20 response rates in
PSUMMIT 2 for ustekinumab 45 mg, ustekinumab 90 mg, ustekinumab 45 mg
and 90 mg pooled, and placebo respectively were:


no prior TNF alpha inhibitors: 53.5%, 55.3%, 54.4% and 28.6% (p≤0.021 for
ustekinumab compared with placebo)


TNF alpha inhibitor-exposed: 36.7%, 34.5%, 35.6% and 14.5% (p≤0.011 for
ustekinumab compared with placebo).


3.4 Ustekinumab also demonstrated similar efficacy regardless of concomitant
methotrexate use. ACR20 response rates in PSUMMIT 1 for ustekinumab
45 mg, ustekinumab 90 mg, ustekinumab 45 mg and 90 mg pooled, and
placebo respectively were:


with concomitant methotrexate: 43.4%, 45.5%, 44.5% and 26.0%


without concomitant methotrexate: 41.5%, 53.4%, 47.4% and 20.0%.


Corresponding results from PSUMMIT 2 were provided as academic in confidence
and therefore cannot be reported here.


3.5 Longer-term analyses of the primary outcome suggested that response rates
with ustekinumab were maintained over 52 weeks. Response rates in the
placebo arm increased after week 24 because of people switching from
placebo to ustekinumab.
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3.6 The results from secondary outcome analyses at week 24 generally supported
the conclusions from the ACR20 results; these findings were observed across
joint, radiographic, skin, soft tissue and health-related quality of life endpoints,
although the results varied between outcomes and between trials and not all
outcomes reached statistical significance in all analyses. For example, for all
randomised patients in both PSUMMIT 1 and 2, PsARC response rates with
ustekinumab (45 mg and 90 mg pooled) and placebo were 58.0% and 35.2%
respectively; PASI75 response rates (people who had at least 75%
improvement in PASI score) with ustekinumab (45 mg and 90 mg pooled) and
placebo were 57.6% and 8.8% respectively. For all randomised patients in
PSUMMIT 1, the median HAQ-DI changes from baseline with ustekinumab
(45 mg and 90 mg pooled) and placebo were −0.25 and 0.00 respectively
(p<0.001). For all these examples, results were similar in individual trials and
for individual doses. Longer-term analyses of PASI75 responses suggested
that response rates with ustekinumab were maintained over 52 weeks. Long-
term analyses of other secondary outcomes were provided as academic in
confidence and therefore cannot be reported here.


3.7 In the absence of head-to-head randomised controlled trials, the manufacturer
presented a mixed treatment comparison using a random-effects model fitted
with Bayesian methodology to explore the clinical effectiveness of ustekinumab
compared with TNF alpha inhibitors (adalimumab, etanercept, golimumab and
infliximab) in people who had not previously received TNF alpha inhibitors
(referred to in this document as 'TNF alpha inhibitor-naive'). The manufacturer
did not carry out a mixed treatment comparison for the TNF alpha inhibitor-
exposed population because PSUMMIT 2 is the only trial to have included this
population. The mixed treatment comparison focused on PsARC, PASI75 and
PASI90 responses to treatment at weeks 12–16 and 24, which are consistent
with the clinical parameters in the economic model. For ustekinumab, patient-
level data were extracted from PSUMMIT 1 and 2 for a weight-based dosing
subgroup in which patients who weighed 100 kg or less received ustekinumab
45 mg, and patients who weighed more than 100 kg received ustekinumab
90 mg. For the TNF alpha inhibitors, data were taken directly from 7
randomised, double-blind, placebo-controlled studies conducted in people with
active psoriatic arthritis. The manufacturer reported that the findings showed
that ustekinumab and TNF alpha inhibitors have better outcomes than placebo


Ustekinumab for treating active psoriatic arthritis NICE technology appraisal guidance 313


© NICE 2014. All rights reserved. Last modified May 2014 Page 7 of 56







in most analyses. The results of the mixed treatment comparison for PsARC
and PASI were marked as academic in confidence and cannot be reported
here. It noted that for the analysis of joint symptoms (PsARC), probabilities of
response for ustekinumab were lower than for the TNF alpha inhibitors,
although the 95% credible intervals for ustekinumab 45 mg overlapped with
those of adalimumab, golimumab 50 mg and infliximab. The manufacturer
reported that in the analyses of skin symptoms, there may be higher
probabilities of response with infliximab (PASI75 and PASI90), golimumab
100 mg (PASI75) and adalimumab (PASI90) compared with other biological
drugs, although the credible intervals were overlapping. The manufacturer
presented adverse event data from the PSUMMIT studies, 5-year extensions
of 4 studies of ustekinumab in psoriasis, the Psoriasis Longitudinal
Assessment and Registry (PSOLAR) and the British Society for Rheumatology
Biologics Register (BSRBR). The incidence of adverse events in the PSUMMIT
studies was similar in the ustekinumab treatment arms compared with the
placebo arms. For all randomised patients in PSUMMIT 1 and 2, the
incidences were: ustekinumab 45 mg, 48.4%; 90 mg, 49.4%; 45 mg and 90 mg
combined, 48.9%; placebo, 47.9%. There were no disproportionate increases
in adverse event rates over time. The most common adverse reactions
observed with ustekinumab in the PSUMMIT trials included nasopharyngitis,
upper respiratory tract infection, headache, arthralgia (joint pain), nausea and
diarrhoea. The overall rates of study discontinuation because of adverse
events were low (and higher with placebo than with ustekinumab); the rates
were 3.4%, 1.5% and 1.5%, for placebo, ustekinumab 45 mg and ustekinumab
90 mg respectively, in the placebo-controlled period. The psoriasis extension
studies and register data reported no clear dose–response effect or cumulative
exposure effect for ustekinumab, and suggested that the rates of serious
adverse events were comparable between ustekinumab and TNF alpha
inhibitors.


Cost effectiveness


3.8 The manufacturer presented a de novo economic analysis that assessed the
cost effectiveness of ustekinumab compared with TNF alpha inhibitors (in
people who were TNF alpha inhibitor-naive) and conventional management
without TNF alpha inhibitors (in people who were TNF alpha inhibitor-exposed)


Ustekinumab for treating active psoriatic arthritis NICE technology appraisal guidance 313


© NICE 2014. All rights reserved. Last modified May 2014 Page 8 of 56







for treating adults with active psoriatic arthritis for whom the response to
previous DMARD therapy has been inadequate. The patient populations were
based on the populations in the manufacturer's mixed treatment comparison
and PSUMMIT 1 and 2. It was assumed that all patients who weigh less than
100 kg would receive ustekinumab 45 mg, and all those who weigh more than
100 kg would receive ustekinumab 90 mg. The model comprised a short-term
decision tree followed by a long-term Markov model with a lifetime (52-year)
time horizon. It was similar to the models used in previous NICE appraisals of
treatments for psoriatic arthritis. In the decision tree phase, people received
initial biological therapy for either 12 weeks (TNF alpha inhibitors) or 24 weeks
(ustekinumab). At this point, people who had a PsARC response continued
with biological therapy, and those who did not switched to conventional
management. All patients then entered the Markov phase of the model. People
receiving a biological therapy continued to receive it until they switched to
conventional management, either because the biological therapy lacked
efficacy or led to adverse events (at a rate of 16.5% per year for all
treatments), or they died. No second biological drug was permitted. The model
considered costs from an NHS and personal social services perspective, and
all costs and health effects were discounted at a rate of 3.5% per year.


3.9 For the TNF alpha inhibitor-naive population, ustekinumab was compared with
4 TNF alpha inhibitors and conventional management, using clinical
effectiveness evidence from the mixed treatment comparison. For the TNF
alpha inhibitor-exposed population, ustekinumab was compared with
conventional management only, because there are no randomised controlled
trials of TNF alpha inhibitors in this population. Analyses of this population
were based on clinical effectiveness evidence from the TNF alpha inhibitor-
exposed sub-population of PSUMMIT 2.


3.10 The model captured health-related quality of life through joint symptoms,
disability and skin symptoms (PsARC response, HAQ-DI score and PASI
score). People who had a PsARC or PASI response were assumed to have a
fixed improvement in HAQ-DI or PASI score respectively. This improvement
was maintained until a switch to conventional management, at which point the
score returned to its baseline value (rebounded). People who did not have an
initial response were assumed to have a smaller improvement in HAQ-DI or
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PASI score until withdrawal of active treatment. Throughout periods of
conventional management, people were subject to the natural history of
psoriatic arthritis, modelled as a linear increase (worsening) in HAQ-DI over
time and a constant PASI score. HAQ-DI and PASI scores were then mapped
to EQ-5D using an equation used in previous appraisals of psoriatic arthritis
treatments (Etanercept, infliximab and adalimumab for the treatment of
psoriatic arthritis [NICE technology appraisal guidance 199] and Golimumab
for the treatment of psoriatic arthritis [NICE technology appraisal guidance
220]). Costs and disutilities associated with adverse events were not included
in the model. Healthcare resource use was estimated based on NHS reference
costs, and included resource use associated with biological and conventional
treatments (including initial and follow-up consultations and blood tests) and
resource use as a function of health state (including hospitalisations, surgical
interventions and concomitant medications). The acquisition costs for TNF
alpha inhibitors took into account the patient access scheme for golimumab.
Administration costs were included for intravenous infliximab only, because all
other biological drugs were assumed to be administered by subcutaneous
injection at no cost to the NHS.


3.11 A number of iterations of the economic model were presented by the
manufacturer: the first in its original submission (hereafter referred to as the
'original' model), the second corrected after the clarification stage (hereafter
referred to as the 'updated' model), and the third corrected during consultation
(hereafter referred to as the 'final' model). The original model was used to
develop a base case, deterministic and probabilistic sensitivity analyses and a
series of scenario analyses; the results of the base case and scenario
analyses were superseded by the updated and final models so are not
reported here. The updated model incorporated corrections requested by the
ERG during clarification, including amendments to the probability distributions
for some variables and to the costs associated with psoriatic arthritis. The
manufacturer used this model to develop an updated base case and updated
scenario analyses. The final model submitted during consultation corrected an
error identified by the manufacturer and a manufacturer of a comparator drug
during consultation affecting the acquisition cost of golimumab 100 mg. The
cost-effectiveness evidence presented here for the TNF alpha inhibitor-naive
population is based on the results of the final model, which superseded the
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previous models. The cost-effectiveness evidence presented here for the TNF
alpha inhibitor-exposed population is based on the updated model (because
the TNF alpha inhibitors were not included as comparators in this population,
and therefore the golimumab error did not apply).


3.12 In the TNF alpha inhibitor-naive population (final model, probabilistic results),
ustekinumab was associated with total costs of £70,249 and a total of 6.23
QALYs. Adalimumab was associated with costs of £64,487 and 6.42 QALYs,
and therefore dominated ustekinumab (that is, adalimumab was more effective
and less expensive). Adalimumab, in turn, was associated with an additional
£31,476 in costs and 1.76 QALYs compared with conventional management,
giving an incremental cost-effectiveness ratio (ICER) of £17,868 per QALY
gained. The manufacturer also presented pairwise comparisons between
ustekinumab and conventional management (final model, probabilistic results):
ustekinumab provided 1.57 additional QALYs compared with conventional
management, at an additional cost of £37,239, giving an ICER of £23,723 per
QALY gained. The deterministic sensitivity analyses (original model) showed
that the results were most sensitive to the change in HAQ-DI score over time
associated with the natural history of psoriatic arthritis, the proportion of people
who had a PsARC response, and the HAQ-DI change associated with PsARC
response.


3.13 In the TNF alpha inhibitor-exposed population (updated model, probabilistic
results), ustekinumab provided an additional 1.41 QALYs compared with
conventional management, at an additional cost of £41,199, to give an ICER of
£29,132 per QALY gained compared with conventional management. The
probabilistic sensitivity analysis (original model) indicated there was a 0% and
67% probability of ustekinumab being cost effective compared with
conventional management if the maximum acceptable ICERs were £20,000
and £30,000 per QALY gained respectively. The deterministic sensitivity
analyses (original model) showed that the results were most sensitive to the
HAQ-DI score change with the natural history of psoriatic arthritis and the
HAQ-DI change associated with a PsARC response.


3.14 The manufacturer presented a series of scenario analyses for both the TNF
alpha inhibitor-naive and exposed populations (updated model). These
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explored structural assumptions in the model around the treatment
continuation rule (timing and criteria), progression of psoriatic arthritis, and
utility and clinical effectiveness estimates. In the TNF alpha inhibitor-naive
population, all scenario analyses indicated that ustekinumab was more
expensive and less effective than adalimumab. Ustekinumab was associated
with probabilistic ICERs compared with conventional management ranging
from £21,628 to £31,469 per QALY gained. In the scenario in which treatment
response was assessed at week 24 for all treatments, ustekinumab was
associated with additional costs of £38,222 and an additional 1.28 QALYs
compared with conventional management, giving a probabilistic ICER of
£29,808 per QALY gained for ustekinumab compared with conventional
management. In scenario analyses for the TNF alpha inhibitor-exposed
population, ustekinumab was associated with probabilistic ICERs compared
with conventional management ranging from £27,606 to £40,019 per QALY
gained. In the scenario in which treatment response was assessed at week 24
for all treatments, ustekinumab was associated with additional costs of
£43,064 and an additional 1.12 QALYs compared with conventional
management, giving a probabilistic ICER of £38,516 per QALY gained for
ustekinumab compared with conventional management.


ERG's critique and exploratory analyses for the
manufacturer's submission


3.15 The ERG carried out exploratory analyses to test whether the clinical
effectiveness of ustekinumab was influenced by prior TNF alpha inhibitor
treatment or ustekinumab dose. It stated that there is no convincing evidence
of a substantial difference in the effectiveness of ustekinumab between people
who have and people who have not previously received TNF alpha inhibitors,
and that treatment effects were not statistically significantly different between
ustekinumab doses.


3.16 The ERG identified a number of limitations in the evidence available from the
PSUMMIT studies. The switch from placebo to ustekinumab at weeks 16 and
24 provides a short-term comparison for a chronic condition such as psoriatic
arthritis. Analyses of TNF alpha inhibitor-exposed patients included only the
180 patients, who had previously received varying numbers of TNF alpha
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inhibitors for varying durations. The ERG emphasised that the analyses of
PSUMMIT 2 did not distinguish between people who had received 1, 2, 3 or
more prior TNF alpha inhibitors, and so did not differentiate people who had
tried just some of the available TNF alpha inhibitors from people for whom TNF
alpha inhibitors as a class had failed. The ERG considered that the data on
patients whose disease was truly TNF alpha inhibitor refractory were scarce. It
was also noted that for many of the secondary outcomes (DLQI, SF-36 and
radiographic scores), baseline scores were not reported, hindering the
interpretation of the results.


3.17 The ERG considered that, despite some heterogeneity between trials, the
mixed treatment comparison was appropriate to undertake and the results
were robust. It did not consider that the weight-based dosing subgroup
matched the marketing authorisation, and noted that this led to exclusion of a
large amount of data. However, the ERG noted that an additional analysis
including all patients from PSUMMIT 1 and 2 provided fairly similar results to
the weight-based analysis. The ERG noted that overall, the mixed treatment
comparison found that ustekinumab had the lowest or one of the lowest
response rates for PASI75, PASI90 and PsARC.


3.18 The ERG noted that the manufacturer's economic model was similar to those
used in previous appraisals of etanercept, infliximab and adalimumab (NICE
technology appraisal guidance 199) and golimumab (NICE technology
appraisal guidance 220) for treating psoriatic arthritis, although it had a longer
time horizon (52 years compared with 40 years). It considered many of the key
assumptions used in the model to be broadly acceptable, including change in
PASI score with biological treatment, rebound effect on treatment withdrawal,
withdrawal rates in the TNF alpha inhibitor-naive population, exclusion of
disutilities and costs for adverse events, the equation used to map HAQ-DI and
PASI to EQ-5D, resource use, drug and health state costs, and the approach
to deterministic sensitivity analysis. The ERG cautioned that the results of the
model should be interpreted with care, specifically the pairwise ICERs for
ustekinumab compared with conventional management in the TNF alpha
inhibitor-naive population; it considered that these ICERs represent a scenario
in which ustekinumab is the only alternative to conventional management,
which is unrealistic.
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3.19 The ERG highlighted weaknesses in the clinical effectiveness parameters used
in the model. It noted that the manufacturer used a mixture of results from the
mixed treatment comparison for the effectiveness of TNF alpha inhibitors and
PSUMMIT results for the effectiveness of ustekinumab to obtain HAQ-DI score
changes, and considered that there were limitations to this approach. In
addition, PsARC response rates for ustekinumab based on the weight-based
dosing subgroup resulted in a loss of data. The ERG considered both of these
issues in exploratory analyses (see sections 3.23 and 3.24). Furthermore the
ERG queried the model assumption that people receiving conventional
management did not have any improvement in PASI, whereas in clinical
practice skin symptoms often respond well to DMARDs.


3.20 The ERG noted the simplifying assumption in the model that people switched
to conventional management after failure of the intervention being analysed,
and did not receive subsequent biological therapies. Thus, the costs and
benefits associated with subsequent lines of biological treatment were not
included in the model. In clinical practice in the UK, most people whose
disease has failed to respond to 1 TNF alpha inhibitor would be considered for
subsequent-line TNF alpha inhibitor treatment.


3.21 The ERG emphasised the uncertainties about the natural history progression
of psoriatic arthritis scores during conventional management. This is a key
driver of the model. The assumptions underlying the gradual increase in HAQ-
DI scores during conventional management were consistent with previous
submissions. However, the ERG noted that the estimate for the rate of
progression was prepared from limited data in 2009 but not updated. It also
queried whether the assumptions about rebound and progression of arthritis
symptoms taken from models of TNF alpha inhibitors were applicable to
ustekinumab, given its different mechanism of action.


3.22 The ERG highlighted that the TNF alpha inhibitor-exposed population has not
been considered in previous appraisals, and noted some uncertainties in the
model for this population. By comparing ustekinumab with conventional
management, the manufacturer made no distinction between people whose
disease had not responded to 1, 2, 3 or more TNF alpha inhibitors. That is, it
did not differentiate people who had tried just some of the available TNF alpha
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inhibitors from people for whom TNF alpha inhibitors as a class had failed. In
clinical practice in the UK, most people whose disease has failed to respond to
1 TNF alpha inhibitor would be considered for subsequent-line TNF alpha
inhibitor treatment. The ERG therefore considered the manufacturer's model to
have severe limitations, noting that ustekinumab should be compared with
other TNF alpha inhibitors in the TNF alpha inhibitor-exposed population. The
ERG further noted that much of the evidence informing the model was drawn
from people who had not received prior TNF alpha inhibitor therapy. In
particular, estimates for the natural history progression of HAQ-DI (a key driver
of the model), mortality rates and treatment withdrawal rates were based on
TNF alpha inhibitor-naive populations. It queried whether these assumptions
were applicable to the TNF alpha inhibitor-exposed population.


3.23 The ERG carried out exploratory analyses in both the TNF alpha inhibitor-
naive and TNF alpha inhibitor-exposed populations. These explored the
sensitivity of the manufacturer's model to assumptions about weight-based
dosing, HAQ-DI rebound and natural history progression, the time horizon, the
timing of treatment response assessment, and the inclusion of phototherapy. In
the TNF alpha inhibitor-naive population, the ERG's exploratory analyses
indicated that, in the incremental analysis (comparing ustekinumab, TNF alpha
inhibitors and conventional management), ustekinumab remained dominated in
all modelled scenarios. Probabilistic ICERs compared with conventional
management ranged from £22,455 to £55,029 per QALY gained. In particular,
the ERG's analyses indicated that assessing the response to treatment at
week 24 for both ustekinumab and conventional management increased the
ICER by £6987 per QALY gained, compared with the base case. The ERG
presented a preferred base case for the TNF alpha inhibitor-naive population,
based on what it considered to be the most plausible assumptions. This
consisted of the manufacturer's updated model (see section 3.12), with
additional corrections added by the ERG (including amendments to the health
state costs, probability distributions and baseline PASI and HAQ-DI scores),
applying the weight-based dosing assumption to ustekinumab 90 mg only, and
using HAQ-DI scores drawn from an update of the mixed treatment
comparison developed by the ERG for the appraisal of golimumab for treating
psoriatic arthritis (NICE technology appraisal guidance 220). In this analysis,
ustekinumab was dominated by adalimumab. Compared with conventional
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management, ustekinumab was associated with additional costs of £37,123
and an additional 1.6 QALYs, giving a probabilistic ICER compared with
conventional management of £23,246 per QALY gained.


3.24 The ERG also presented exploratory analyses in the TNF alpha inhibitor-
exposed population. In these exploratory analyses, ustekinumab was
associated with probabilistic ICERs compared with conventional management
ranging from £28,670 to £69,139 per QALY gained. The ERG conducted an
exploratory sequencing analysis for the TNF alpha inhibitor-exposed
population, to examine the cost effectiveness of ustekinumab compared with
TNF alpha inhibitors, when used as second-line treatments after failure of first-
line TNF alpha inhibitors. The ERG presented 3 scenarios for the sequencing
analysis: 2 in which first-line treatments failed because of lack of effectiveness
(the first based on evidence from PSUMMIT 2, and the second based on the
ERG's estimates) and a third in which first-line treatments failed because of
adverse events. In the first scenario, ustekinumab was associated with ICERs
of £32,818 per QALY gained (compared with adalimumab, when etanercept
was used as first-line treatment) to £37,738 per QALY gained (compared with
etanercept, when golimumab or adalimumab were used as first-line treatment),
and in the other 2 scenarios it was dominated by other treatments. However,
the ERG stressed that this exploratory analysis was based on numerous
assumptions and was subject to considerable uncertainty. The ERG did not
present a preferred base case for the TNF alpha inhibitor-exposed population
because of the uncertainty remaining in the model.


Manufacturer's additional analyses provided during
consultation


3.25 In response to consultation, the manufacturer submitted additional evidence
exploring the cost effectiveness of the 45 mg dose of ustekinumab alone, for
both the TNF alpha inhibitor-naive and the TNF alpha inhibitor-exposed
populations. The analyses for the TNF alpha inhibitor-naive population were
based on the manufacturer's final model (that is, they incorporated the correct
acquisition cost of golimumab). The manufacturer noted that the marketing
authorisation permits, but does not require, the use of ustekinumab 90 mg for
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people who weigh more than 100 kg. Consequently, it is a possibility that using
ustekinumab 45 mg for all patients could be considered.


3.26 In the base-case analysis for the TNF alpha inhibitor-naive population,
ustekinumab 45 mg was associated with the lowest costs and the fewest
QALYs of all the biological treatments. The probabilistic results indicated that
the total costs associated with conventional management were £33,048, and
this treatment provided a total of 4.60 QALYs. Ustekinumab was associated
with total costs of £62,286 and 6.18 QALYs, giving a probabilistic ICER for
ustekinumab compared with conventional management of £18,517 per QALY
gained. In this analysis, adalimumab was the next most costly biological drug,
with total costs of £64,459 and providing a total of 6.37 QALYs. Adalimumab
therefore had an ICER compared with conventional management of £17,804
per QALY gained, and consequently ustekinumab was extendedly dominated
by conventional management and adalimumab; that is, ustekinumab was less
costly and less effective than adalimumab, but had a higher ICER compared
with conventional management than did adalimumab.


3.27 In the base-case probabilistic analysis for the TNF alpha inhibitor-exposed
population, ustekinumab 45 mg was associated with costs of £68,037 and a
total of 4.28 QALYs, giving an ICER of £21,789 per QALY gained compared
with conventional management. The manufacturer also presented a series of
scenario analyses for ustekinumab 45 mg alone and replicated the ERG's
exploratory sequencing analysis. These scenario analyses explored the impact
of key assumptions in the model on the cost effectiveness of ustekinumab.


ERG's critique of the manufacturer's additional analyses


3.28 After consultation, the ERG submitted a critique of the manufacturer's
additional analyses exploring the cost effectiveness of ustekinumab 45 mg
alone, and carried out further exploratory analyses using this model. The ERG
noted that in principle the scenario in which all patients receive ustekinumab
45 mg is reasonable to explore, but highlighted that there is uncertainty about
the validity of this scenario in clinical practice. Clinical advisers to the ERG
highlighted that even if 45 mg is used as a starting dose, clinicians are likely to
use 90 mg as a treatment option for certain patients. The ERG also noted that
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the clinical effectiveness inputs into the model for ustekinumab 45 mg were
based on patients who weighed less than 100 kg. The ERG noted that if
evidence from the intention-to-treat population from the PSUMMIT studies
were used (that is, all people who were randomised to the 45 mg dose in these
studies, regardless of weight), this would have minimal impact on the cost-
effectiveness results. The ERG applied the 45 mg dosing assumption to its
preferred base case for the TNF alpha inhibitor-naive population (see section
3.23), along with the manufacturer's correction of the cost of golimumab, and
noted that the results were generally similar to those presented by the
manufacturer. For the TNF alpha inhibitor-exposed population, the ERG
confirmed that the manufacturer had correctly replicated its exploratory
sequencing analysis, although it emphasised that this analysis was highly
uncertain because it was based on numerous assumptions.


Further evidence


3.29 Based on a comment received during consultation from a manufacturer of a
comparator drug, further evidence was identified by the technical team that
provided long-term analyses of the change from baseline in HAQ-DI and
radiographic scores with ustekinumab compared with placebo (presented in 2
abstracts and a press release; Kavanaugh et al. 2013, McInnes et al. 2013 and
Johnson and Johnson 2013). In a pre-specified pooled analysis of the
radiographic scores in PSUMMIT 1 and 2, the mean changes from baseline to
week 24 were 0.40, 0.39 and 0.97 (ustekinumab 45 mg, ustekinumab 90 mg
and placebo respectively). The mean changes from baseline to week 52 were
0.58, 0.65 and 1.15 (ustekinumab 45 mg, ustekinumab 90 mg and patients
randomised to placebo respectively), indicating that ustekinumab inhibited
radiographic progression compared with placebo and that this inhibition was
continued at week 52. Data from the PSUMMIT 1 trial alone were consistent
with the pooled analysis. However, in PSUMMIT 2 alone there was no
statistically significant difference in radiographic progression between
ustekinumab and placebo; the manufacturer noted that the studies were not
individually powered to detect differences in radiographic progression. A long-
term analysis of HAQ-DI scores in PSUMMIT 1 indicated that the mean
changes from baseline to 52 weeks were −0.34, −0.43 and −0.37 in patients
randomised to ustekinumab 45 mg, ustekinumab 90 mg and placebo
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respectively, and the mean changes from baseline at 100 weeks were −0.36,
−0.45 and −0.36 (ustekinumab 45 mg, ustekinumab 90 mg and patients
randomised to placebo respectively). Long-term analyses of HAQ-DI scores in
PSUMMIT 2 were not available at the time of the appraisal.


3.30 Full details of all the evidence are in the manufacturer's submission and the
ERG report.
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4 Consideration of the evidence


4.1 The Appraisal Committee reviewed the data available on the clinical and cost
effectiveness of ustekinumab, having considered evidence on the nature of
psoriatic arthritis and the value placed on the benefits of ustekinumab by
people with the condition, those who represent them, and clinical specialists. It
also took into account the effective use of NHS resources.


4.2 The Committee considered the current treatment pathway for people with
psoriatic arthritis. It heard from clinical specialists that treatment of psoriatic
arthritis follows current NICE guidance: after initial treatment with non-steroidal
anti-inflammatory drugs (NSAIDs) and disease-modifying antirheumatic drugs
(DMARDs), most people will be treated with a tumour necrosis factor alpha
inhibitor (TNF alpha inhibitor). The Committee heard from patients and clinical
specialists that TNF alpha inhibitors are the only class of treatments with
robustly demonstrated efficacy, because conventional management with
DMARDs (such as methotrexate) does not appear to provide substantial
benefits for joint-related aspects of psoriatic arthritis. The Committee noted that
Etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis
(NICE technology appraisal guidance 199) and Golimumab for the treatment of
psoriatic arthritis (NICE technology appraisal guidance 220) recommend TNF
alpha inhibitor therapy for people with psoriatic arthritis if the person has
peripheral arthritis with 3 or more tender joints and 3 or more swollen joints
and the psoriatic arthritis has not responded to adequate trials of at least 2
standard DMARDs (individually or in combination). The guidance also
recommends that treatment should normally be started with the least
expensive drug (taking into account administration costs, required dose and
price per dose), and this may need to be varied for individual patients because
of differences in the method of administration and treatment schedules. It
heard from clinical specialists that the sequential use of TNF alpha inhibitors is
established practice in the NHS. Therefore, if the condition fails to respond to,
or loses response to, an initial TNF alpha inhibitor or if the TNF alpha inhibitor
causes adverse reactions, a second TNF alpha inhibitor will often be used. The
Committee heard from the clinical specialists that they would consider TNF
alpha inhibitor treatment to have failed if the person had ongoing joint pain and
inflammation despite treatment. The Committee heard from the clinical
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specialists and patient experts that although the availability of second-line TNF
alpha inhibitors varies across the UK, the sequential use of TNF alpha
inhibitors is extensive. The patient expert emphasised that when a TNF alpha
inhibitor is withdrawn because of loss of effectiveness or adverse reactions, the
detrimental effect on the patient can be substantial if a subsequent TNF alpha
inhibitor is not available. In light of comments received during consultation, the
Committee noted that the NICE commissioning guide Biologic drugs for the
treatment of inflammatory disease in rheumatology, dermatology and
gastroenterology does not explicitly recommend sequential use of TNF alpha
inhibitors in psoriatic arthritis, but considered that both the guide and the
published technology appraisals do not preclude this use. The Committee
acknowledged the variation in practice across the country, but concluded that
the sequential use of TNF alpha inhibitors is established practice in the NHS.


4.3 The Committee considered the likely place of ustekinumab in managing
psoriatic arthritis. It heard from clinical specialists that if ustekinumab were to
be used in people with prior TNF alpha inhibitor exposure, it might be used
after 1, 2 or more TNF alpha inhibitors, depending on person-specific factors
such as the reason for withdrawing the previous TNF alpha inhibitor and
individual preferences. For example, if the previous TNF alpha inhibitor had no
effect or caused class-related adverse reactions, ustekinumab may be used in
preference to another TNF alpha inhibitor, whereas if the previous TNF alpha
inhibitor loses efficacy over time, another TNF alpha inhibitor might be chosen
before ustekinumab. The Committee concluded that the most appropriate
comparators for ustekinumab in most people with psoriatic arthritis would be
TNF alpha inhibitors, both in people who have not received prior TNF alpha
inhibitors (referred to in this document as 'TNF alpha inhibitor-naive') and in
those who have previously received TNF alpha inhibitor therapy (referred to in
this document as 'TNF-alpha inhibitor exposed').


4.4 The Committee heard from the clinical specialists that there is a group of
people with psoriatic arthritis for whom TNF alpha inhibitors are not suitable,
because of contraindications such as heart failure or demyelination or because
of failure of TNF alpha inhibitors as a class. For these people there is a
considerable unmet need. It understood that this affects a number of people,
and that for people in this situation there are no effective treatment options.
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Clinical specialists considered that ustekinumab has the potential to offer an
innovative treatment option to fulfil this need. The Committee acknowledged
that this represents a distinct group with an important unmet need that
warrants additional consideration. During consultation, the Committee heard
from a manufacturer of a comparator drug that the contraindications for
ustekinumab and TNF alpha inhibitors are relatively similar. It therefore
considered that the number of people who had not received TNF alpha
inhibitor therapy (that is, who were TNF alpha inhibitor-naive), for whom TNF
alpha inhibitors as a class were contraindicated and for whom ustekinumab
might be appropriate was unknown but may be relatively small. The Committee
concluded that conventional management would be an appropriate comparator
in people in whom TNF alpha inhibitors were contraindicated and in people
whose condition failed to respond to TNF alpha inhibitors as a class.


4.5 The Committee understood that psoriatic arthritis is a lifelong condition that
has a serious impact on people's quality of life. It heard from the patient expert
that psoriatic arthritis can develop at a young age, and affects all aspects of a
person's life including education, work, self-care, and social and family life. The
Committee heard from the patient expert that skin symptoms can have a major
psychological impact, and that the joint symptoms have an even greater impact
on the psychological and functional aspects of living with this chronic condition.
The Committee recognised the potential value of additional treatment options
for people with psoriatic arthritis.


Clinical effectiveness


4.6 The Committee reviewed the overall clinical effectiveness of ustekinumab. It
noted that the evidence for the clinical effectiveness of ustekinumab had been
taken from 2 randomised placebo-controlled trials (PSUMMIT 1 and 2), and
acknowledged the need for head-to-head studies between ustekinumab and
TNF alpha inhibitors for psoriatic arthritis. The Committee considered that the
evidence suggested that ustekinumab is more effective than placebo after
24 weeks of treatment across a number of joint, skin and soft tissue outcomes.
It considered that although the effect is likely to persist for up to 1 year, there is
some uncertainty about this because in the trials people switched from placebo
to ustekinumab at week 24. The Committee heard from clinical specialists that
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ustekinumab appeared to be effective across a wide range of skin and joint
outcomes and also soft tissue conditions associated with psoriatic arthritis. The
Committee also noted that the results from the PSUMMIT studies suggested
there was no statistically significant difference in the clinical effectiveness of
ustekinumab compared with placebo between TNF alpha inhibitor-naive and
TNF alpha inhibitor-exposed populations for the Psoriatic Arthritis Response
Criteria (PsARC) response. The Committee concluded that ustekinumab is
clinically effective compared with conventional management, in both TNF alpha
inhibitor-naive and TNF alpha inhibitor-exposed populations, but
acknowledged that there remains some uncertainty about the long-term effects
of ustekinumab.


4.7 The Committee considered in detail the evidence on the effect of ustekinumab
on radiographic outcomes at 24 weeks and 52 weeks. It noted that the effect of
ustekinumab compared with placebo appeared to be different to what has
been previously observed in clinical trials of golimumab compared with
placebo. In particular, ustekinumab appeared to slow the increase
(progression) in radiographic score compared with placebo, whereas
golimumab (NICE technology appraisal guidance 220) had previously been
shown to reduce radiographic score from baseline. Furthermore, ustekinumab
had not shown a statistically significant difference from placebo in the
PSUMMIT 2 study (which included a TNF alpha inhibitor-exposed population).
The Committee heard from the manufacturer that interpretation of these
findings was subject to 4 key difficulties – firstly, that changes in radiographic
score were very small, secondly that the individual studies were not powered
for this end point, thirdly that there was a high level of missing data in the
placebo arm because of patient withdrawal (approximately 23%), and finally
that the link between radiographic score and quality of life in psoriatic arthritis
is uncertain. The Committee considered that the evidence on radiographic
progression with ustekinumab must be interpreted with caution and it was not
able to reach a conclusion on the effectiveness of ustekinumab compared with
TNF alpha inhibitors for this outcome. However, it concluded that these results
provide some evidence to suggest care is needed when applying assumptions
based on TNF alpha inhibitors to ustekinumab, and noted that this may affect
the validity of some assumptions in the manufacturer's economic model (see
section 4.12).
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4.8 The Committee considered the clinical effectiveness of ustekinumab compared
with TNF alpha inhibitors in the TNF alpha inhibitor-naive population. The
Committee reviewed the findings of the manufacturer's mixed treatment
comparison (see section 3.7), and noted that the analysis explored the 3
outcomes used as clinical effectiveness inputs in the economic model
(Psoriasis Area and Severity Index [PASI] 75, PASI90 and PsARC response
rates). It discussed this analysis with the clinical specialists, and was aware of
the limitations of the mixed treatment comparison. The Committee concluded
that ustekinumab appeared to be less effective than TNF alpha inhibitors for
PASI75, PASI90 and PsARC response, particularly for the joint outcome.


4.9 The Committee also considered the clinical effectiveness of ustekinumab
compared with TNF alpha inhibitors in the TNF alpha inhibitor-exposed
population. The Committee was aware that there is no clinical trial evidence
from which to compare ustekinumab and TNF alpha inhibitors, and so
considered the effectiveness of ustekinumab and TNF alpha inhibitors
compared with conventional management. Although in the PSUMMIT trials
there was no difference in clinical effectiveness between TNF alpha inhibitor-
naive and TNF alpha inhibitor-exposed populations in terms of PsARC
response, the Committee heard from the clinical specialists that evidence
presented at a recent conference suggested that the effectiveness of
ustekinumab measured using the American College of Rheumatology (ACR)
criteria may decrease with increasing numbers of prior TNF alpha inhibitors.
The clinical specialists noted that the diminishing effectiveness of ustekinumab
in TNF alpha inhibitor-exposed populations is broadly consistent with clinical
experience with the TNF alpha inhibitors, which appear to show diminishing
effectiveness as the number of prior therapies increases. However, the
Committee also heard from the clinical specialists that there is some
uncertainty about the size of the diminishing effect: the Committee heard
estimates for the response rate with second-line TNF alpha inhibitors ranging
from 20% to 70%, although comments received during consultation from a
manufacturer of a comparator drug (including evidence from a randomised
controlled trial of certolizumab pegol and open-label and observation studies of
adalimumab) suggested that the lower estimates in this range may be too low.
The Committee also considered whether there may be any variation in clinical
effectiveness depending on the reason for withdrawal of the first TNF alpha
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inhibitor (for example, initial lack of efficacy, gradual loss of efficacy over time,
or adverse reactions), but it acknowledged that there was not enough evidence
for this aspect to be considered further. The Committee concluded that there is
still uncertainty about the relative effectiveness of ustekinumab and TNF alpha
inhibitors in people who have previously received TNF alpha inhibitors.


4.10 The Committee queried whether both the 45-mg and 90-mg doses of
ustekinumab might potentially be used in clinical practice, and if so how the
doses might be used. The Committee noted that the marketing authorisation
for ustekinumab in psoriatic arthritis indicates that 45 mg may be used for all
patients and 90 mg may be considered in people who weigh more than 100 kg,
concluding that this permits, but does not require, a weight-based dosing
strategy. The Committee also noted that it had not been shown detailed
evidence on the relative effectiveness of the 2 doses in people of different
weights. The Committee considered the evidence in the European Public
Assessment Report published by the European Medicines Agency (EMA),
which noted that systemic exposure to ustekinumab (that is, the concentration
of ustekinumab in the serum) is similar in people who weigh more than 100 kg
and receive ustekinumab 90 mg, compared with people who weigh less than
100 kg and receive ustekinumab 45 mg. Moreover, the EMA noted that the
efficacy of ustekinumab 90 mg (in terms of ACR20 response) was higher than
ustekinumab 45 mg, particularly in people who weigh more than 100 kg, in the
PSUMMIT 1 study, although not in PSUMMIT 2. The Committee heard from
the manufacturer that the dose–response effect based on weight for psoriatic
arthritis may not be as strong as observed in psoriasis and that the differences
between doses were not statistically significant. The Committee also
considered evidence from the ERG, which suggested that there was no
statistically significant difference in clinical effectiveness between the higher
and lower doses, although it was noted that this did not imply the doses are
equivalent. The Committee heard from clinical specialists that if ustekinumab
were recommended, they would anticipate using both the 45-mg and 90-mg
doses in clinical practice (rather than just the 45-mg dose). The Committee
acknowledged that there is no clear evidence to support the use of a strict
weight-based dosing strategy, although it concluded that both the 45-mg and
90-mg doses would be expected to be used in clinical practice.
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Cost effectiveness


4.11 The Committee considered the structure, assumptions and results in the
manufacturer's economic model and the critique presented by the Evidence
Review Group (ERG). In particular, it discussed key assumptions about the
improvement, rebound and progression of joint symptoms, the effect of
conventional management on skin symptoms, the use of the utility equation,
the timing of the assessment of response and the sequencing of biological
treatments in the TNF alpha inhibitor-exposed population. The Committee then
reviewed the effect of these assumptions on the cost-effectiveness estimates
for ustekinumab.


4.12 The Committee noted that the assumptions about the improvement, rebound
and progression of joint symptoms (as captured using the Health Assessment
Questionnaire Disability Index [HAQ-DI]) were key drivers of the economic
model. It noted that the approach used in the manufacturer's model (whereby
HAQ-DI improved by a fixed amount, giving an improved HAQ-DI score that
was maintained at a constant level for the duration of biological treatment,
rebounded after treatment withdrawal and then gradually deteriorated during
conventional management [see section 3.10]) was consistent with the models
used in previous appraisals of TNF alpha inhibitors for psoriatic arthritis
(etanercept, infliximab and adalimumab [NICE technology appraisal guidance
199] and golimumab [NICE technology appraisal guidance 220]). It heard from
the clinical specialists that HAQ-DI is an acceptable and sensitive treatment
outcome measure. The clinical specialists noted that the HAQ-DI rebound
effect on withdrawal of TNF alpha inhibitors is not necessarily immediate, but
may be associated with a lag of approximately 6 to 12 months, which may also
apply to ustekinumab. Furthermore, the Committee considered it possible that
the assumption that people experience a fixed improvement in HAQ-DI that is
maintained during treatment may not apply to ustekinumab, because it has a
different mechanism of action to TNF alpha inhibitors. The observed
differences in radiographic progression (see section 4.6) may provide some
support for this suggestion. Conversely, the Committee understood that the
radiographic progression results must be interpreted with caution, and also
noted evidence from the PSUMMIT 1 study on HAQ-DI scores with
ustekinumab after 52–100 weeks that did not suggest a substantial worsening
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over time (see section 3.29; long-term analyses of HAQ-DI scores in
PSUMMIT 2 were not available at the time of the appraisal). It considered it
possible that there may be some worsening of HAQ-DI score during
ustekinumab treatment, and that this would be likely to decrease the cost
effectiveness of ustekinumab, although the size of this effect is unknown. The
Committee acknowledged that there is a lack of robust evidence to reliably
inform these assumptions, but would have liked to have seen an assessment
of the effect on the model results of worsening HAQ-DI over time during
ustekinumab treatment. The Committee concluded that there remains
considerable uncertainty as to how well the HAQ-DI assumptions apply to
ustekinumab, but considered that the assumptions in the model were a
sufficient basis on which to make a decision.


4.13 The Committee considered the way in which the effect of conventional
management on skin symptoms had been modelled. It noted that the
manufacturer's model assumed that conventional management strategies did
not affect skin symptoms, but heard from the ERG that its clinical adviser
stated that in practice DMARDs such as methotrexate often improve psoriasis
symptoms. During consultation, the Committee received additional information
from a manufacturer of a comparator drug on the effect of conventional
management on skin symptoms, taken from a study of adalimumab. The
Committee noted that it would have liked to have seen an exploration of the
effect of conventional management on skin symptoms. The Committee
considered that the manufacturer's model had underestimated the clinical
benefits of conventional management, and so had underestimated the pairwise
incremental cost-effectiveness ratios (ICERs) both for ustekinumab and for
TNF alpha inhibitors, compared with conventional management. The
Committee noted that the size of the effect on the ICER is unknown, and
concluded that the most plausible ICER for ustekinumab compared with
conventional management would be higher than the manufacturer's base case.


4.14 The Committee noted that the manufacturer's base-case analysis was based
on utility scores derived using a previously published equation used in the
appraisals of etanercept, infliximab and adalimumab (NICE technology
appraisal guidance 199) and golimumab (NICE technology appraisal guidance
220) for the treatment of psoriatic arthritis. However, it also noted that health-
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related quality of life evidence had been captured directly in the PSUMMIT
studies, through the 36-item Short-Form Health Survey (SF-36). The
Committee understood that the manufacturer used the SF-36 data to derive an
alternative utility equation, and that the impact of this approach on the model
results was examined in a sensitivity analysis. However, it further noted that
this alternative utility equation was subject to uncertainty, because of a need to
map from SF-36 to EQ-5D using evidence from people without psoriatic
arthritis. The Committee considered that all health-related quality of life
evidence from the clinical trials – including the SF-36 data – should ideally be
used if possible. However, because of the uncertainty in the newer utility
equation, and the fact that the effectiveness of ustekinumab in the PSUMMIT
trials was captured through the HAQ-DI and PASI scores, the Committee
concluded that using the previously published equation would be more
appropriate and would support a consistent approach between appraisals.


4.15 The Committee considered the appropriateness of assessing treatment
responses at week 12 for TNF alpha inhibitors and conventional management
and week 24 for ustekinumab. It heard from the clinical specialists that there is
some uncertainty about when ustekinumab begins to take effect, although the
onset of action may be slower than TNF alpha inhibitors. The clinical
specialists stated that DMARDs such as methotrexate often show little or no
effect after 12 weeks, and if they do provide benefits these may arise with
longer treatment. It was suggested by the clinical specialists that there is no
specific reason why ustekinumab and TNF alpha inhibitors should be assessed
at the same time point, because they are different treatments, although the use
of different time points in the economic model is likely to favour ustekinumab.
The Committee heard during consultation that the British Society for
Rheumatology guidelines define a therapeutic trial of DMARDs as at least 12
weeks, although it noted that this did not preclude assessment of response at
24 weeks. The Committee concluded that for pairwise comparisons between
ustekinumab and conventional management, the treatment response should
have been assessed at the same time point. The Committee had a preference
for assessing treatment response at 24 weeks for both ustekinumab (in line
with its summary of product characteristics and the primary efficacy analysis of
the PSUMMIT 1 and 2 studies) and conventional management, and noted that
this assumption increased the ICER for ustekinumab.


Ustekinumab for treating active psoriatic arthritis NICE technology appraisal guidance 313


© NICE 2014. All rights reserved. Last modified May 2014 Page 28 of 56







4.16 The Committee considered the impact of sensitivity analyses and scenario
analyses on the results of the economic model. It noted that the manufacturer
and ERG presented a number of analyses (see sections 3.14 and 3.23). The
Committee noted that the model was highly sensitive to assumptions about
HAQ-DI score. In addition to the key assumptions explored in sections 4.12–15
the Committee noted that there were further assumptions that were subject to
uncertainty, but which had little impact on the results of the model. It noted that
the manufacturer's weight-based dosing approach did not appear to
substantially influence the results of the economic model. The Committee also
noted that the longer time horizon in the manufacturer's model compared with
previous models did not dramatically affect the results, although it highlighted
that a 40-year time horizon was preferable to ensure consistency with previous
appraisals. During consultation, a manufacturer of a comparator drug noted
that the withdrawal rate for ustekinumab had been taken from studies of TNF
alpha inhibitors, and that it may be more appropriate to use the withdrawal rate
from the PSUMMIT studies. The Committee heard from the manufacturer that
the withdrawal rate in PSUMMIT 1 was lower than that included in the model.
However, the Committee was also aware that this rate was derived from a
study of 2 years' duration and the long-term withdrawal rate for ustekinumab is
unknown, but the economic model had a lifetime horizon. The effect of this
assumption on the model was not presented, but the Committee considered
that if the withdrawal rate were lower than 16.5%, the ICERs for ustekinumab
might be expected to decrease by a small amount. The Committee concluded
that the weight-based dosing assumption, the time horizon and the withdrawal
rate were not key drivers of the economic model and they did not have a
substantial effect on the ICERs.


4.17 The Committee considered the appropriateness of appraising ustekinumab
45 mg alone, in light of the additional analyses presented by the manufacturer
and the ERG. In considering the likely roles of the 45-mg and 90-mg doses,
based on input from the clinical specialists the Committee considered that both
doses were likely to be used in clinical practice (see section 4.10). Moreover,
the Committee noted the evidence on which the conclusions of the EMA and
the marketing authorisation were based, and considered that there was an
indication that ustekinumab may be more effective at the higher dose,
particularly for people weighing more than 100 kg. The Committee also
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considered in detail whether appraising ustekinumab 45 mg alone might have
the potential to lead to unfair or discriminatory recommendations, if the higher
dose were more effective in people weighing more than 100 kg. The
Committee concluded that, based on the likely use of ustekinumab in clinical
practice and the potential for effectiveness differences between the doses
(particularly in people weighing more than 100 kg), it would not be appropriate
for it to consider ustekinumab 45 mg alone.


4.18 The Committee considered the cost effectiveness of ustekinumab in the TNF
alpha inhibitor-naive population. The Committee considered the incremental
analysis to be appropriate for most people with psoriatic arthritis, for whom
TNF alpha inhibitors are the most appropriate comparator (see section 4.3).
The Committee noted the manufacturer's correction to the model submitted
during consultation, and considered it appropriate. It noted that in the
manufacturer's and ERG's base-case incremental analyses and all incremental
scenario analyses, ustekinumab was dominated by (that is, was more
expensive and less effective than) adalimumab: in the manufacturer's base
case (final model, probabilistic analysis) ustekinumab was associated with
additional costs of £5800, but 0.19 fewer QALYs, compared with adalimumab
(see section 3.12). Moreover, the Committee noted that the cost-effectiveness
analyses were subject to uncertainty because of the potential impact of
incorporating the preferred assumptions relating to the assessment of
treatment response at the same time for ustekinumab and conventional
management, the effect of conventional management on skin symptoms, and
the potential increase in HAQ-DI during ustekinumab treatment; all of these
would be expected to reduce the cost effectiveness of ustekinumab. The
Committee therefore concluded that ustekinumab is not a cost-effective option
for treating psoriatic arthritis in people who have not previously received TNF
alpha inhibitors compared with TNF alpha inhibitors.


4.19 The Committee also considered the cost effectiveness of ustekinumab in
people who have not previously received TNF alpha inhibitors and for whom
TNF alpha inhibitors are inappropriate because of contraindications. In this
population, the Committee considered that conventional management is the
most appropriate comparator. It emphasised that ustekinumab is innovative for
this population, as it potentially fulfils an important unmet need. It noted that
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the number of people in this situation was unknown and may be very small,
although it was aware of the need to identify subgroups for whom the
technology may be cost effective. Moreover, the Committee noted that no
evidence had been presented specifically for this population; the available
evidence was drawn from the PSUMMIT studies, which were likely to have
included a mixture of people for whom TNF alpha inhibitors would and would
not be appropriate. The Committee considered that the most plausible ICER
for ustekinumab compared with conventional management was likely to be
more than £30,000 per quality-adjusted life year (QALY) gained: the
manufacturer and ERG presented base-case ICERs between £23,000 and
£24,000 per QALY gained (see sections 3.12 and 3.23), and incorporating the
Committee's preferred assumptions would increase the ICER by more than
£7000 per QALY gained (see below). In particular, assessing treatment
response at week 24 for both ustekinumab and conventional management
increased the ICER by approximately £6800–7000 per QALY gained (in the
manufacturer's and ERG's analyses; see sections 3.14 and 3.23), The
Committee also noted that incorporating the effect of conventional
management on skin symptoms and the potential increase in HAQ-DI during
ustekinumab treatment would both increase the ICER further (see sections
4.12 and 4.13). The Committee concluded that although the most plausible
ICER was subject to considerable uncertainty, it was confident that the ICER
would be higher than £30,000 per QALY gained. Although there is
considerable unmet need in this population, the Committee considered that it
would not be reasonable to recommend ustekinumab in this group, given the
high ICER and in light of the treatments that would be displaced elsewhere in
the NHS if ustekinumab was recommended. The Committee therefore could
not recommend ustekinumab as a cost-effective use of NHS resources in
people who have not previously received TNF alpha inhibitors and for whom
TNF alpha inhibitors are inappropriate because of contraindications.


4.20 The Committee considered the cost effectiveness of ustekinumab in the TNF
alpha inhibitor-exposed population. It noted that for most people an alternative
TNF alpha inhibitor is the most appropriate comparator, which was not
presented in the manufacturer's submission. The Committee therefore
considered the exploratory sequencing analysis presented by the ERG. This
analysis assessed the cost effectiveness of ustekinumab and TNF alpha
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inhibitors when used as second-line treatments, when first-line treatment with a
TNF alpha inhibitor had failed because of lack of efficacy or adverse reactions.
The ERG and the Committee acknowledged that this analysis is subject to
considerable uncertainty, particularly because there was no distinction
between people whose disease showed no initial response to TNF alpha
inhibitors and those for whom TNF alpha inhibitors failed during long-term
treatment; the clinical specialists noted that these groups represent 2 distinct
populations. Nevertheless, the Committee considered that this exploratory
analysis provided useful information for establishing a full picture of the cost
effectiveness of ustekinumab. The Committee considered that the most
informative scenario was the one in which the first-line TNF alpha inhibitor
failed because of lack of efficacy and clinical effectiveness data for
ustekinumab were taken directly from PSUMMIT 2, and noted that this analysis
was the most favourable for ustekinumab. It noted that in this scenario the
ICER for ustekinumab ranged from £32,800 to £37,700 per QALY gained,
compared with adalimumab and etanercept respectively. The Committee
acknowledged that the cost effectiveness of ustekinumab compared with TNF
alpha inhibitors in this population was subject to considerable uncertainty. It
understood that, even in the most favourable scenario presented by the ERG,
ustekinumab was associated with ICERs exceeding £30,000 per QALY gained.
The Committee therefore concluded that the best available evidence suggests
that ustekinumab is not cost effective compared with TNF alpha inhibitors for
treating psoriatic arthritis in people who have previously received TNF alpha
inhibitors and for whom treatment with a subsequent TNF alpha inhibitor is
appropriate.


4.21 The Committee considered the cost effectiveness of ustekinumab in the TNF
alpha inhibitor-exposed population, looking specifically at people for whom
TNF alpha inhibitors as a class had failed. It understood the important unmet
need for people in this situation. The Committee also understood that there is
limited evidence for this population, because the PSUMMIT 2 study included a
mixture of people for whom subsequent TNF alpha inhibitors would and would
not be appropriate. It highlighted that conventional management is an
appropriate comparator in this population. The Committee considered that the
most plausible ICER for ustekinumab compared with conventional
management in the TNF alpha inhibitor-exposed population was likely to be
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more than £38,000 per QALY gained: the manufacturer's base-case ICER was
£29,100 per QALY gained (see section 3.13), and incorporating the
Committee's preferred assumptions would increase the ICER by more than
£9000 per QALY gained. The Committee noted that most of the scenarios
explored by the manufacturer and the ERG increased the ICER, and in
particular, assessing treatment response at week 24 for both ustekinumab and
conventional management increased the ICER by approximately £9400 per
QALY gained. Furthermore, incorporating the effect of conventional
management on skin symptoms and the potential increase in HAQ-DI during
ustekinumab treatment (see section 4.19) were both likely to increase the
ICER further, although the size of this effect was unknown. The Committee
concluded that the most plausible ICER for ustekinumab compared with
conventional management was considerably more than £30,000 per QALY
gained. Consequently, the Committee concluded that although there was
considerable unmet need, it would not be reasonable to recommend
ustekinumab as a cost-effective use of NHS resources for people with psoriatic
arthritis who have previously received TNF alpha inhibitor treatment and for
whom TNF alpha inhibitors as a class had failed, given the high ICER and in
light of the treatments that would be displaced elsewhere in the NHS if
ustekinumab was recommended.


4.22 The Committee considered evidence from the manufacturer on the innovative
nature of ustekinumab. It heard from the clinical specialists that they
considered ustekinumab to be an innovative technology, because it is in a
different class to the TNF alpha inhibitors and targets a different inflammatory
pathway. They considered ustekinumab to be a particularly valuable treatment
option in people for whom TNF alpha inhibitors are not appropriate, and the
Committee noted that there may be an important unmet need in people for
whom TNF alpha inhibitors are inappropriate or not effective. However, the
Committee considered that although the introduction of TNF alpha inhibitors
represented a 'step change' in managing psoriatic arthritis, evidence from the
mixed treatment comparison suggested that ustekinumab may be less effective
than TNF alpha inhibitors and so ustekinumab does not represent a clear-cut
further step change compared with TNF alpha inhibitors. The Committee also
considered the innovative nature of ustekinumab for people for whom TNF
alpha inhibitors are inappropriate. It understood that some of the
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contraindications for TNF alpha inhibitors also apply to ustekinumab, so
ustekinumab would not be appropriate for all people for whom TNF alpha
inhibitors are unsuitable. The Committee considered that all of the health-
related benefits associated with ustekinumab had been adequately captured in
the economic model, and no changes to the recommendations were needed
for that reason. Furthermore, the Committee considered that although
ustekinumab is innovative for people for whom TNF alpha inhibitors are
inappropriate (for whom there is considerable unmet need), the ICERs for
ustekinumab compared with conventional management were high. The
Committee therefore concluded that, being aware of the treatments that would
be displaced if ustekinumab were recommended, it would not be reasonable to
recommend ustekinumab in this population.


4.23 The patient expert highlighted that people with psoriatic arthritis often have
concerns about the long-term safety of treatments for this condition. The
Committee was aware of registers that collect evidence on the long-term
treatment outcomes with TNF alpha inhibitors for rheumatoid arthritis and
psoriasis. The patient expert and clinical specialists emphasised the
importance of collecting long-term data on psoriatic arthritis specifically. The
Committee concluded that long-term evidence on the effectiveness and safety
of biological treatments for psoriatic arthritis would be valuable.


Summary of Appraisal Committee's key conclusions


TA313 Appraisal title: Ustekinumab for treating active psoriatic
arthritis


Section


Key conclusion


Ustekinumab is not recommended within its marketing authorisation for treating
active psoriatic arthritis, that is, alone or in combination with methotrexate in adults
when the response to previous non-biological disease-modifying antirheumatic
drug (DMARD) therapy has been inadequate.


1.1
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The Committee concluded that ustekinumab is clinically effective compared with
conventional management, in both tumour necrosis factor (TNF) alpha inhibitor-
naive and TNF alpha inhibitor-exposed populations. However, based on evidence
from the manufacturer's mixed treatment comparison, it concluded that
ustekinumab appeared to be less effective than TNF alpha inhibitors for Psoriasis
Area and Severity Index (PASI) 75, PASI90 and Psoriatic Arthritis Response
Criteria (PsARC) response rates, particularly for the joint outcome.


The Committee concluded that ustekinumab could not be recommended as a cost-
effective use of NHS resources.


4.6 and
4.8


In people who have not previously received TNF alpha inhibitors, ustekinumab
was dominated by (that is, was more expensive and less effective than)
adalimumab.


4.18


In people who have not previously received TNF alpha inhibitors and for whom
TNF alpha inhibitors are inappropriate, the most plausible incremental cost
effectiveness ratio (ICER) for ustekinumab compared with conventional
management was more than £30,000 per quality adjusted life year (QALY)
gained. If the model also incorporated the effect of conventional management
on skin symptoms and the potential increase in HAQ-DI during ustekinumab
treatment, the ICER would increase further.


4.19


In people who have previously received TNF alpha inhibitors, the cost
effectiveness of ustekinumab compared with TNF alpha inhibitors is uncertain;
even in the most favourable scenario for ustekinumab, it was associated with
ICERs exceeding £30,000 per QALY gained.


4.20


In people who have previously received TNF alpha inhibitors and for whom TNF
alpha inhibitors as a class have failed, the most plausible ICER for ustekinumab
compared with conventional management was considerably more than £30,000
per QALY gained. If the model also incorporated the effect of conventional
management on skin symptoms and the potential increase in HAQ-DI during
ustekinumab treatment, the ICER would increase further.


4.21


Current practice
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The Committee heard from patients and clinical specialists that
TNF alpha inhibitors are the only class of treatments with robustly
demonstrated efficacy, because conventional management with
DMARDs, such as methotrexate, does not appear to provide
substantial benefits for joint-related aspects of psoriatic arthritis.


4.2


The Committee heard from the clinical specialists that there is a
group of people with psoriatic arthritis for whom TNF alpha
inhibitors are not suitable, because of contraindications such as
heart failure or demyelination or because of failure of TNF alpha
inhibitors as a class. For these people there is a considerable
unmet need.


4.4


Clinical need
of patients,
including the
availability of
alternative
treatments


The Committee understood that psoriatic arthritis is a lifelong
condition that has a serious impact on people's quality of life.


4.5


The technology


Clinical specialists considered ustekinumab to be a particularly
valuable treatment option in people for whom TNF alpha inhibitors
are not appropriate, and the Committee noted that there may be
an important unmet need in people for whom TNF alpha inhibitors
are inappropriate or not effective.


4.22Proposed
benefits of the
technology


How
innovative is
the technology
in its potential
to make a
significant and
substantial
impact on
health-related
benefits?


The Committee considered that although the introduction of TNF
alpha inhibitors represented a 'step change' in managing psoriatic
arthritis, evidence from the mixed treatment comparison
suggested that ustekinumab may be less effective than TNF alpha
inhibitors and so ustekinumab does not represent a clear-cut
further step change compared with TNF alpha inhibitors. The
Committee considered that ustekinumab is innovative for people
for whom TNF alpha inhibitors are inappropriate.


4.22


What is the
position of the
treatment in
the pathway of
care for the
condition?


Ustekinumab has a UK marketing authorisation for use alone or in
combination with methotrexate 'for the treatment of active
psoriatic arthritis in adult patients when the response to previous
non-biological disease-modifying antirheumatic drug (DMARD)
therapy has been inadequate'.


2.1
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Clinical trials of ustekinumab have been conducted in adults with
active psoriatic arthritis despite current or previous treatment,
including people who had previously received DMARDs, non-
steroidal anti-inflammatory drugs (NSAIDs) and/or TNF alpha.


3.1


The Committee heard from clinical specialists that treatment of
psoriatic arthritis follows current NICE guidance: after initial
treatment with NSAIDs and DMARDs, most people will be treated
with a TNF alpha inhibitor. The Committee noted that Etanercept,
infliximab and adalimumab for the treatment of psoriatic arthritis
(NICE technology appraisal guidance 199) and Golimumab for the
treatment of psoriatic arthritis (NICE technology appraisal
guidance 220) recommend TNF alpha inhibitor therapy for people
with psoriatic arthritis, and also recommend that treatment should
normally be started with the least expensive drug (taking into
account administration costs, required dose and price per dose).


4.2


The Committee heard from clinical specialists that if ustekinumab
were to be used in people with prior TNF alpha inhibitor exposure,
it might be used after 1, 2 or more TNF alpha inhibitors,
depending on person-specific factors.


4.3


The Committee concluded that the most appropriate comparators
for ustekinumab in most people with psoriatic arthritis would be
TNF alpha inhibitors, both in people who have not received prior
TNF alpha inhibitors and in those who have previously received
TNF alpha inhibitor therapy. It also concluded that conventional
management would be an appropriate comparator in people in
whom TNF alpha inhibitors were contraindicated and in people
whose condition failed to respond to TNF alpha inhibitors as a
class.


4.3 and
4.4
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Adverse
reactions


The manufacturer presented adverse event data from the
PSUMMIT studies, 5-year extensions of 4 studies of ustekinumab
in psoriasis, the Psoriasis Longitudinal Assessment and Registry
(PSOLAR) and the British Society for Rheumatology Biologics
Register (BSRBR). The incidence of adverse events in the
PSUMMIT studies was similar in the ustekinumab treatment arms
compared with the placebo arms.


3.8


Evidence for clinical effectiveness


The Committee noted that the evidence for the clinical
effectiveness of ustekinumab had been taken from 2 randomised
placebo-controlled trials (PSUMMIT 1 and 2).


4.6


The Committee concluded that ustekinumab is clinically effective
compared with conventional management, in both TNF alpha
inhibitor-naive and TNF alpha inhibitor-exposed populations, but
acknowledged that there remains some uncertainty about the
long-term effects of ustekinumab.


4.6


Availability,
nature and
quality of
evidence


The Committee considered the clinical effectiveness of
ustekinumab compared with TNF alpha inhibitors in the TNF alpha
inhibitor-naive population. The Committee reviewed the findings of
the manufacturer's mixed treatment comparison and discussed
them with the clinical specialists, and was aware of the limitations
of the mixed treatment comparison. It concluded that ustekinumab
appeared to be less effective than TNF alpha inhibitors for
PASI75, PASI90 and PsARC response, particularly for the joint
outcome.


4.8


Relevance to
general
clinical
practice in the
NHS


People in the PSUMMIT 1 and 2 trials generally had long-standing
moderate to severe active psoriatic arthritis with impaired physical
function and high numbers of tender and swollen joints. In both
PSUMMIT 1 and 2, approximately 70% of patients had skin
disease, and 80–90% of patients had received prior DMARD
therapy.


3.1
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The Committee considered that although the effect of
ustekinumab is likely to persist for up to 1 year, there is some
uncertainty about this because in the trials people switched from
placebo to ustekinumab at week 24.


4.6


It considered that the evidence on radiographic progression with
ustekinumab must be interpreted with caution.


4.7


It also acknowledged that there remains some uncertainty about
the long-term effects of ustekinumab.


4.6


The Committee was aware of the limitations of the mixed
treatment comparison.


4.8


Uncertainties
generated by
the evidence


The Committee concluded that there is still uncertainty about the
relative effectiveness of ustekinumab and TNF alpha inhibitors in
people who have previously received TNF alpha inhibitors.


4.9


The Committee considered the clinical effectiveness of
ustekinumab compared with TNF alpha inhibitors in the TNF alpha
inhibitor-naive population. It was not persuaded that a clinical
benefit was shown for ustekinumab compared with TNF alpha
inhibitors in the TNF alpha inhibitor-naive population, based on
the available evidence. It concluded that ustekinumab appeared to
be less effective than TNF alpha inhibitors for PASI75, PASI90
and PsARC response, particularly for the joint outcome.


4.8


The Committee also considered the clinical effectiveness of
ustekinumab compared with TNF alpha inhibitors in the TNF alpha
inhibitor-exposed population. The Committee was aware that
there is no clinical trial evidence from which to compare
ustekinumab and TNF alpha inhibitors. Evidence presented at a
recent conference suggested that the effectiveness of
ustekinumab measured using the American College of
Rheumatology (ACR) criteria may decrease with increasing
numbers of prior TNF alpha inhibitors.


4.9


Are there any
clinically
relevant
subgroups for
which there is
evidence of
differential
effectiveness?


The Committee concluded that there is still uncertainty about the
relative effectiveness of ustekinumab and TNF alpha inhibitors in
people who have previously received TNF alpha inhibitors.


4.9
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The Committee also considered whether there may be any
variation in clinical effectiveness depending on the reason for
withdrawal of the first TNF alpha inhibitor but it acknowledged that
there was not enough evidence for this aspect to be considered
further.


4.9


The Committee concluded that there is no clear evidence to
support the use of a strict weight-based dosing strategy.


4.10


The Committee considered that there was an indication that
ustekinumab may be more effective at the higher dose,
particularly for people weighing more than 100 kg.


4.17


In both PSUMMIT 1 and 2, ustekinumab was associated with
statistically significantly higher rates of ACR20 response at week
24 than placebo. ACR20 response rates in PSUMMIT 1 were
46.0% and 22.8% for ustekinumab 45 mg and 90 mg pooled and
placebo respectively (p<0.0001).


3.3Estimate of
the size of the
clinical
effectiveness
including
strength of
supporting
evidence


The Committee concluded that ustekinumab is clinically effective
compared with conventional management, in both TNF alpha
inhibitor-naive and TNF alpha inhibitor-exposed populations, but
acknowledged that there remains some uncertainty about the
long-term effects of ustekinumab.


4.6


Evidence for cost effectiveness


The manufacturer's economic model comprised a short-term
decision tree followed by a long-term Markov model with a lifetime
(52-year) time horizon. It was similar to the models used in
previous NICE appraisals of treatments for psoriatic arthritis.


3.9Availability
and nature of
evidence


The Committee considered the structure, assumptions and results
in the manufacturer's economic model and the critique presented
by the Evidence Review Group (ERG).


4.11
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The Committee discussed key assumptions about the
improvement, rebound and progression of joint symptoms, the
effect of conventional management on skin symptoms, the use of
the utility equation, the timing of the assessment of response and
the sequencing of biological treatments in the TNF alpha inhibitor-
exposed population.


4.11


The Committee concluded that there remains considerable
uncertainty as to how well the Health Assessment Questionnaire
Disability Index (HAQ-DI) assumptions apply to ustekinumab, but
considered that the assumptions in the model were a sufficient
basis on which to make a decision


4.12


The Committee considered the way in which the effect of
conventional management on skin symptoms had been modelled.
It considered that the manufacturer's model had underestimated
the clinical benefits of conventional management and so had
underestimated the ICER associated with ustekinumab compared
with conventional management. It also noted that the size of the
effect on the ICER is unknown.


4.13


The Committee considered that all health-related quality of life
evidence from the clinical trials – including the SF-36 data –
should ideally be used if possible. However, because of the
uncertainty in the newer utility equation, it concluded that using
the previously published equation would be more appropriate.


4.14


Uncertainties
around and
plausibility of
assumptions
and inputs in
the economic
model


The Committee concluded that for pairwise comparisons between
ustekinumab and conventional management, the treatment
response should have been assessed at the same time point. The
Committee had a preference for assessing treatment response at
24 weeks for both ustekinumab (in line with its summary of
product characteristics) and conventional management.


4.15
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The model captured health-related quality of life through joint
symptoms, disability and skin symptoms (PsARC response, HAQ-
DI score and PASI score). HAQ-DI and PASI scores were then
mapped to EQ-5D using an equation used in previous NICE
appraisals of psoriatic arthritis treatments.


3.11


The Committee noted that the manufacturer's base-case analysis
was based on utility scores derived using a previously published
equation used in the appraisals of etanercept, infliximab and
adalimumab (NICE technology appraisal guidance 199) and
golimumab (NICE technology appraisal guidance 220) for the
treatment of psoriatic arthritis.


4.14


Incorporation
of health-
related quality-
of-life benefits
and utility
values


Have any
potential
significant and
substantial
health-related
benefits been
identified that
were not
included in the
economic
model, and
how have they
been
considered?


It also noted that health-related quality of life evidence had been
captured directly in the PSUMMIT studies, through the 36-item
Short-Form Health Survey (SF-36). The Committee considered
that all health-related quality of life evidence from the clinical trials
– including the SF-36 data – should ideally be used if possible.
However, because of the uncertainty in the newer utility equation,
and the fact that the effectiveness of ustekinumab in the
PSUMMIT trials was captured through the HAQ-DI and PASI
scores, the Committee concluded that using the previously
published equation would be more appropriate.


4.14


The Committee concluded that ustekinumab is not a cost-effective
option compared with TNF alpha inhibitors in people for whom
TNF alpha inhibitors would be considered, for either the TNF
alpha inhibitor-naive population or the TNF alpha inhibitor-
exposed population.


4.18
and
4.20


Are there
specific
groups of
people for
whom the
technology is
particularly
cost effective?


The Committee considered people for whom TNF alpha inhibitors
are inappropriate. In this group, conventional management is an
appropriate comparator. The Committee concluded that in both
TNF alpha inhibitor-naive and TNF alpha inhibitor-exposed
populations, the ICERs were likely to be greater than £30,000 per
QALY gained.


4.19
and
4.21
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Deterministic sensitivity analyses showed that the results were
most sensitive to the change in HAQ-DI score over time
associated with the natural history of psoriatic arthritis, the
proportion of people who had a PsARC response, and the HAQ-
DI change associated with PsARC response.


3.13
and
3.14


What are the
key drivers of
cost
effectiveness?


In particular, the Committee discussed key assumptions about the
improvement, rebound and progression of joint symptoms, the
effect of conventional management on skin symptoms, the use of
the utility equation, the timing of the assessment of response and
the sequencing of biological treatments in the TNF alpha inhibitor-
exposed population.


4.11


In the TNF alpha inhibitor-naive population ustekinumab was
dominated by (that is, was more expensive and less effective
than) adalimumab.


4.18


In people who have not previously received TNF alpha inhibitors
and for whom TNF alpha inhibitors are inappropriate because of
contraindications, the Committee concluded that the most
plausible ICER was likely to be more than £30,000 per QALY
gained.


4.19


In the TNF alpha inhibitor-exposed population, even in the most
favourable scenario presented by the ERG, ustekinumab was
associated with ICERs exceeding £30,000 per QALY gained
compared with TNF alpha inhibitors.


4.20


Most likely
cost-
effectiveness
estimate
(given as an
ICER)


In the TNF alpha inhibitor-exposed population, looking specifically
at people for whom TNF alpha inhibitors as a class had failed, the
Committee concluded that the most plausible ICER for
ustekinumab compared with conventional management was
considerably more than £30,000 per QALY gained.


4.21


Additional factors taken into account


Patient access
schemes
(PPRS)


Not applicable
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End-of-life
considerations


Not applicable


Equalities
considerations
and social
value
judgements


The Committee also considered in detail whether appraising
ustekinumab 45 mg alone might have the potential to lead to
unfair or discriminatory recommendations, if the higher dose were
more effective in people weighing more than 100 kg. It concluded
that, based on the likely use of ustekinumab in clinical practice
and the potential for effectiveness differences between the doses
(particularly in people weighing more than 100 kg), it would not be
appropriate for it to consider ustekinumab 45 mg alone.


4.17


Ustekinumab for treating active psoriatic arthritis NICE technology appraisal guidance 313


© NICE 2014. All rights reserved. Last modified May 2014 Page 44 of 56







5 Implementation


5.1 NICE has developed a costing statement explaining the resource impact of this
guidance to help organisations put this guidance into practice.
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6 Recommendations for further research


6.1 The Committee considered that there is an important need for head-to-head
comparisons between biological treatments for psoriatic arthritis, particularly in
people for whom treatment with tumour necrosis factor (TNF) alpha inhibitors
has been unsuccessful.
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7 Review of guidance


7.1 The guidance on this technology will be considered for review in May 2017.
The Guidance Executive will decide whether the technology should be
reviewed based on information gathered by NICE, and in consultation with
consultees and commentators.


Andrew Dillon
Chief Executive
May 2014
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8 Appraisal Committee members and NICE project team


Appraisal Committee members


The Appraisal Committees are standing advisory committees of NICE. Members are appointed
for a 3-year term. A list of the Committee members who took part in the discussions for this
appraisal appears below. There are 4 Appraisal Committees, each with a chair and vice chair.
Each Appraisal Committee meets once a month, except in December when there are no
meetings. Each Committee considers its own list of technologies, and ongoing topics are not
moved between Committees.


Committee members are asked to declare any interests in the technology to be appraised. If it is
considered there is a conflict of interest, the member is excluded from participating further in that
appraisal.


The minutes of each Appraisal Committee meeting, which include the names of the members
who attended and their declarations of interests, are posted on the NICE website.


Professor Gary McVeigh (Chair)
Professor of Cardiovascular Medicine, Queen's University Belfast and Consultant Physician,
Belfast City Hospital


Dr Lindsay Smith (Vice Chair)
GP, West Coker Surgery, Somerset


Dr Graham Ash
Consultant in General Adult Psychiatry, Lancashire Care NHS Foundation Trust


Dr Andrew Black
GP, Mortimer Medical Practice, Herefordshire


Professor David Bowen
Consultant Haematologist, Leeds Teaching Hospitals NHS Trust


Dr Matthew Bradley
Therapy Area Leader, Global Health Outcomes, GlaxoSmithKline
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Dr Ian Campbell
Honorary Consultant Physician, Llandough Hospital, Cardiff


Dr Ian Davidson
Lecturer in Rehabilitation, University of Manchester


Professor Simon Dixon
Professor of Health Economics, University of Sheffield


Dr Martin Duerden
Assistant Medical Director, Betsi Cadwaladr Health Board, North Wales


Susan Dutton
Senior Medical Statistician, Oxford Clinical Trials Research Unit


Dr Alexander Dyker
Consultant Physician, Wolfson Unit of Clinical Pharmacology, University of Newcastle


Gillian Ells
Prescribing Advisor – Commissioning, NHS Hastings and Rother and NHS East Sussex Downs
and Weald


Professor Carol Haigh
Professor in Nursing, Manchester Metropolitan University


Professor John Henderson
Professor of Paediatric Respiratory Medicine, University of Bristol and Bristol Royal Hospital for
Children


Dr Paul Hepple
General Practitioner, Muirhouse Medical Group


Professor John Hutton
Professor of Health Economics, University of York
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Professor Peter Jones
Emeritus Professor of Statistics, Keele University


Professor Steven Julious
Professor in Medical Statistics, University of Sheffield


Dr Tim Kinnaird
Lead Interventional Cardiologist, University Hospital of Wales, Cardiff


Emily Lam
Lay Member


Dr Warren Linley
Senior Medicines Commissioning Pharmacist, Staffordshire and Lancashire Commissioning
Support Unit


Malcolm Oswald
Lay member


Dr Oluwafemi Oyebode
Professor of Psychiatry and Consultant Psychiatrist, The National Centre for Mental Health


Dr John Radford
Director of Public Health, Rotherham Primary Care Trust and MBC


Dr Peter Selby
Consultant Physician, Central Manchester University Hospitals NHS Foundation Trust


Dr Peter Sims
GP, Devon


Dr Murray Smith
Associate Professor in Social Research in Medicines and Health, University of Nottingham


Cliff Snelling
Lay Member
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NICE project team


Each technology appraisal is assigned to a team consisting of 1 or more health technology
analysts (who act as technical leads for the appraisal), a technical adviser and a project
manager.


Ian Watson
Technical Lead


Eleanor Donegan
Technical Adviser


Kate Moore
Project Manager
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9 Sources of evidence considered by the Committee


A. The Evidence Review Group (ERG) report for this appraisal was prepared by Centre for
Reviews and Dissemination and Centre for Health Economics, University of York:


Craig D, O'Connor J, Rodgers M et al. Ustekinumab for treating active and progressive
psoriatic arthritis: a single technology appraisal, October 2013


B. The following organisations accepted the invitation to participate in this appraisal as
consultees and commentators. They were invited to comment on the draft scope, the ERG report
and the appraisal consultation document (ACD). Organisations listed in I were also invited to
make written submissions. Organisations listed in II and III had the opportunity to give their
expert views. Organisations listed in I, II and III also have the opportunity to appeal against the
final appraisal determination.


I. Manufacturer/sponsor:


Janssen


II. Professional/specialist and patient/carer groups:


Psoriasis and Psoriatic Arthritis Alliance


Psoriasis Association


British Association of Dermatologists


British Society for Rheumatology


Primary Care Rheumatology Society


Royal College of Nursing


Royal College of Physicians


III. Other consultees:


Department of Health


NHS England
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Welsh Government


IV. Commentator organisations (did not provide written evidence and without the right of appeal):


Commissioning Support Appraisals Service


Department of Health, Social Services and Public Safety for Northern Ireland


Healthcare Improvement Scotland


Medicines and Healthcare products Regulatory Agency


AbbVie


Merck Sharp & Dohme


Novartis Pharmaceuticals


Pfizer


Arthritis Research UK


NHS Centre for Reviews and Dissemination and Centre for Health Economics, University of
York


National Institute for Health Research Health Technology Assessment Programme


C. The following individuals were selected from clinical specialist and patient expert nominations
from the non-manufacturer/sponsor consultees and commentators. They gave their expert
personal view on ustekinumab by attending the initial Committee discussion and providing
written evidence to the Committee. They were also invited to comment on the ACD.


Dr Eleanor Korendowych, Consultant Rheumatologist, nominated by British Society for
Rheumatology – clinical specialist


Professor Dennis McGonagle, Professor of Investigative Rheumatology – clinical specialist,
nominated by Janssen


David Chandler, Chief Executive of the Psoriasis and Psoriatic Arthritis Alliance, nominated
by Psoriasis and Psoriatic Arthritis Alliance – patient expert
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D. Representatives from the following manufacturer/sponsor attended Committee meetings.
They contributed only when asked by the Committee chair to clarify specific issues and comment
on factual accuracy.


Janssen
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About this guidance


NICE technology appraisal guidance is about the use of new and existing medicines and
treatments in the NHS.


This guidance was developed using the NICE single technology appraisal process.


It has been incorporated into the NICE pathway on psoriasis in the systemic biological therapy
for psoriasis and psoriatic arthritis path along with other related guidance and products.


We have produced a summary of this guidance for patients and carers. Tools to help you put the
guidance into practice and information about the evidence it is based on are also available.


NICE produces guidance, standards and information on commissioning and providing high-
quality healthcare, social care, and public health services. We have agreements to provide
certain NICE services to Wales, Scotland and Northern Ireland. Decisions on how NICE
guidance and other products apply in those countries are made by ministers in the Welsh
government, Scottish government, and Northern Ireland Executive. NICE guidance or other
products may include references to organisations or people responsible for commissioning or
providing care that may be relevant only to England.


Your responsibility
This guidance represents the views of NICE and was arrived at after careful consideration of the
evidence available. Healthcare professionals are expected to take it fully into account when
exercising their clinical judgement. However, the guidance does not override the individual
responsibility of healthcare professionals to make decisions appropriate to the circumstances of
the individual patient, in consultation with the patient and/or guardian or carer.


Implementation of this guidance is the responsibility of local commissioners and/or providers.
Commissioners and providers are reminded that it is their responsibility to implement the
guidance, in their local context, in light of their duties to have due regard to the need to eliminate
unlawful discrimination, advance equality of opportunity and foster good relations. Nothing in this
guidance should be interpreted in a way that would be inconsistent with compliance with those
duties.
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1 Introduction 


The 2009 Pharmaceutical Price Regulation Scheme (PPRS) 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalprice


regulationscheme/2009PPRS) is a non-contractual scheme between the Department 


of Health and the Association of the British Pharmaceutical Industry. The purpose of 


the 2009 PPRS is to ensure that safe and cost-effective medicines are available on 


reasonable terms to the NHS in England and Wales. One of the features of the 2009 


PPRS is to improve patients’ access to medicines at prices that better reflect their 


value through patient access schemes.  


Patient access schemes are arrangements which may be used on an exceptional 


basis for the acquisition of medicines for the NHS in England and Wales. Patient 


access schemes propose either a discount or rebate that may be linked to the 


number, type or response of patients, or a change in the list price of a medicine 


linked to the collection of new evidence (outcomes). These schemes help to improve 


the cost effectiveness of a medicine and therefore allow the National Institute for 


Health and Care Excellence (NICE) to recommend treatments which it would 


otherwise not have found to be cost effective. More information on the framework for 


patient access schemes is provided in the 2009 PPRS 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalprice


regulationscheme/2009PPRS.  


Patient access schemes are proposed by a pharmaceutical company and agreed 


with the Department of Health, with input from the Patient Access Schemes Liaison 


Unit (PASLU) within the Centre for Health Technology Evaluation at NICE. 



http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS
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2 Instructions for manufacturers and sponsors 


This document is the patient access scheme submission template for technology 


appraisals. If manufacturers and sponsors want the National Institute for Health and 


Care Excellence (NICE) to consider a patient access scheme as part of a technology 


appraisal, they should use this template. NICE can only consider a patient access 


scheme after formal referral from the Department of Health.  


The template contains the information NICE requires to assess the impact of a 


patient access scheme on the clinical and cost effectiveness of a technology, in the 


context of a technology appraisal, and explains the way in which background 


information (evidence) should be presented. If you are unable to follow this format, 


you must state your reasons clearly. You should insert ‘N/A’ against sections that 


you do not consider relevant, and give a reason for this response.  


Please refer to the following documents when completing the template:  


 ‘Guide to the methods of technology appraisal’ 


(http://publications.nice.org.uk/guide-to-the-methods-of-technology-appraisal-


2013-pmg9) 


 ‘Specification for manufacturer/sponsor submission of evidence’ 


(http://www.nice.org.uk/aboutnice/howwework/devnicetech/singletechnologyapprai


salsubmissiontemplates.jsp) and  


 Pharmaceutical Price Regulation Scheme 2009 


(www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpri


ceregulationscheme/2009PPRS).  


For further details on the technology appraisal process, please see NICE’s ‘Guide to 


the single technology appraisal (STA) process’ and ‘Guide to the multiple technology 


appraisal (MTA) process’ 


(http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalproce


ssguides/technology_appraisal_process_guides.jsp). The ‘Specification for 


manufacturer/sponsor submission of evidence’ provides details on disclosure of 


information and equality issues.  


Make the submission as brief and informative as possible. Only mark information as 


confidential when absolutely necessary. Sufficient information must be publicly 


available for stakeholders to comment on the full content of the technology appraisal, 



http://publications.nice.org.uk/guide-to-the-methods-of-technology-appraisal-2013-pmg9

http://publications.nice.org.uk/guide-to-the-methods-of-technology-appraisal-2013-pmg9

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.dh.gov.uk/en/Healthcare/Medicinespharmacyandindustry/Pharmaceuticalpriceregulationscheme/2009PPRS

http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/technology_appraisal_process_guides.jsp

http://www.nice.org.uk/aboutnice/howwework/devnicetech/technologyappraisalprocessguides/technology_appraisal_process_guides.jsp
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including details of the proposed patient access scheme. Send submissions 


electronically to NICE in Word or a compatible format, not as a PDF file.  


Appendices may be used to include additional information that is considered relevant 


to the submission. Do not include information in the appendices that has been 


requested in the template. Appendices should be clearly referenced in the main 


submission. 


When making a patient access scheme submission, include: 


 an updated version of the checklist of confidential information, if necessary 


 an economic model with the patient access scheme incorporated, in accordance 


with the ‘Guide to the methods of technology appraisal’ 


(http://publications.nice.org.uk/guide-to-the-methods-of-technology-appraisal-


2013-pmg9). 


If you are submitting the patient access scheme at the end of the appraisal process, 


you should update the economic model to reflect the assumptions that the Appraisal 


Committee considered to be most plausible. No other changes should be made to 


the model.  


 



http://publications.nice.org.uk/guide-to-the-methods-of-technology-appraisal-2013-pmg9

http://publications.nice.org.uk/guide-to-the-methods-of-technology-appraisal-2013-pmg9
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3 Details of the patient access scheme 


3.1 Please give the name of the technology and the disease area to 


which the patient access scheme applies.  


Ustekinumab (Stelara®) for the treatment of active psoriatic arthritis (PsA) in adult 


patients when the response to previous non-biological disease-modifying anti-


rheumatic drug (DMARD) therapy has been inadequate 


3.2 Please outline the rationale for developing the patient access 


scheme. 


Ustekinumab is already recommended by NICE for moderate to severe psoriasis, 


contingent upon a patient access scheme (PAS). The NICE TA180 (ustekinumab for 


the treatment of adults with moderate to severe psoriasis), issued in September 


2009, states that: “The manufacturer provides the 90 mg dose (two 45 mg vials) for 


people who weigh more than 100 kg at the same total cost as for a single 45 mg 


vial.”(1) 


Janssen proposed that the same PAS be extended to also cover the PsA indication. 


We believe that having the same PAS across two closely associated conditions will 


support NHS frontline staff by avoiding the need to manage two different pricing 


schemes for ustekinumab between the psoriasis and PsA indications.   


Furthermore, we believe that the introduction of this scheme improves the cost-


effectiveness of ustekinumab for PsA to a level that is acceptable to secure a 


positive recommendation by NICE, facilitating patient access to this important new 


treatment option. 


3.3 Please describe the type of patient access scheme, as defined by the 


PPRS. 


Financially-based scheme (under the 2009 PPRS terminology) 


Complex scheme (under the 2014 PPRS terminology) 
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3.4 Please provide specific details of the patient population to which the 


patient access scheme applies. Does the scheme apply to the whole 


licensed population or only to a specific subgroup (for example, type 


of tumour, location of tumour)? If so: 


 How is the subgroup defined? 


 If certain criteria have been used to select patients, why have 


these have been chosen?  


 How are the criteria measured and why have the measures been 


chosen? 


Under the PAS, Janssen will provide the 90 mg dose (2×45 mg as pre-filled 


syringes) for patients who weigh more than 100 kg at the same total cost as for a 


single 45 mg pre-filled syringe. The cut-off based on patient weight is consistent with 


the posology of ustekinumab (‘weight-based dosing’) for both the original plaque 


psoriasis indication and the new PsA indication. 


Posology as described in SmPC(2) 


Plaque psoriasis 


The recommended posology of STELARA is an initial dose of 45 mg administered 


subcutaneously, followed by a 45 mg dose 4 weeks later, and then every 12 weeks 


thereafter. 


Patients with body weight > 100 kg 


For patients with a body weight > 100 kg the initial dose is 90 mg administered 


subcutaneously, followed by a 90 mg dose 4 weeks later, and then every 12 weeks 


thereafter. In these patients, 45 mg was also shown to be efficacious. However, 90 


mg resulted in greater efficacy. (see section 5.1, Table 2). 


Psoriatic arthritis (PsA) 


The recommended posology of STELARA is an initial dose of 45 mg administered 


subcutaneously, followed by a 45 mg dose 4 weeks later, and then every 12 weeks 


thereafter. Alternatively, 90 mg may be used in patients with a body weight > 100 kg. 







Patient access scheme submission: TA313 ustekinumab for PsA Page 7 of 56 


 
3.5 Please provide details of when the scheme will apply to the 


population specified in 3.4. Is the scheme dependent on certain 


criteria, for example, degree of response, response by a certain time 


point, number of injections? If so: 


 Why have the criteria been chosen? 


 How are the criteria measured and why have the measures been 


chosen. 


The PAS will apply to the entire subgroup of adults with active PsA, i.e. those with a 


body weight > 100kg. There is no other criterion a patient needs to satisfy for the 


PAS to be applied.    


3.6 What proportion of the patient population (specified in 3.4) is 


expected to meet the scheme criteria (specified in 3.5)? 


The PAS will apply to the entire subgroup of adults with active PsA, i.e. those with a 


body weight > 100kg. 


3.7 Please explain in detail the financial aspects of the scheme. How will 


any rebates be calculated and paid? 


Orders for ustekinumab are handled by a homecare provider (Bupa Home 


Healthcare in most cases) who acts on behalf of Janssen for the NHS. Since the 


homecare provider facilitates the processing of the PAS at the point of ordering, 


there is no need for the NHS to retrospectively request discounts/refunds. When an 


order for ustekinumab is placed with the homecare provider, the patient's weight is 


provided alongside the prescription, allowing the homecare provider to identify 


patients for whom the PAS applies. The homecare provider is then able to charge 


the correct, PAS-adjusted amounts to the relevant NHS bodies immediately.   


3.8 Please provide details of how the scheme will be administered. 


Please specify whether any additional information will need to be 


collected, explaining when this will be done and by whom. 


Please refer to the flow charts in Section 3.9 below for the details of how the PAS will 


be administered. The only additional information that will need to be collected to 


administer the PAS (which would not be necessary in the absence of the PAS) is 


patient weight. Typically, a nurse will measure and record the patient weight. 
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3.9 Please provide a flow diagram that clearly shows how the scheme 


will operate. Any funding flows must be clearly demonstrated. 


Home delivery 


A consultant decides to prescribe ustekinumab 
and determines which dose of ustekinumab 


(45mg or 90mg) is to be used. A nurse measures 
and records the patient weight.


A consultant completes a prescription


A HCP (a nurse in most cases depending on a 
local process) completes the PAS registration 
form, obtains patient consent, then sends the 


completed form to pharmacy


A pharmacist sends the completed registration 
form and prescription securely to the nominated 


homecare provider


Homecare provider verifies the form and 
processes the order


Homecare provider delivers ustekinumab 
ordered to the patient’s home


Homecare provider invoices the correct, PAS 
adjusted amount for the order. (No need for 


NHS to retrospectively apply for the PAS-related 
discount)


Prescription-to-invoicing: Interaction between 
NHS and homecare provider


Inventory order: Interaction between homecare 
provider and Janssen


Homecare provider orders ustekinumab for 
inventory


Janssen delivers ustekinumab to homecare 
provider


Homecare provider pays for ustekinumab at list 
price


Homecare provider requests a refund for the 
second PFS delivered in effect free-of-charge to 


NHS


Janssen provides a refund to homecare provider


 


HCP, healthcare professional; PAS, patient access scheme; PFS, pre-filled syringe 
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Hospital delivery 


A consultant decides to prescribe ustekinumab 
and determines which dose of ustekinumab 


(45mg or 90mg) is to be used. A nurse measures 
and records the patient weight.


A consultant completes a prescription (dose & 
weight)


A pharmacist sends a purchase order (incl dose, 
weight, encrypted patient identifier) to the 


wholesaler


Wholesaler processes the order


Wholesaler delivers ustekinumab to the hospital


Wholesaler invoices the correct, PAS adjusted 
amount for the order. (No need for NHS to 
retrospectively apply for the PAS-related 


discount)


Prescription-to-invoicing: Interaction between 
NHS and wholesaler (Bupa)


Inventory order: Interaction between 
wholesaler (Bupa) and Janssen


Wholesaler orders ustekinumab for inventory


Janssen delivers ustekinumab to wholesaler


Wholesaler pays for ustekinumab at list price


Wholesaler requests a refund for the second PFS 
delivered in effect free-of-charge to NHS


Janssen provides a refund to wholesaler


 


HCP, healthcare professional; PAS, patient access scheme; PFS, pre-filled syringe 


3.10 Please provide details of the duration of the scheme.  


Until further notice. Janssen is committed to maintaining the availability of 


ustekinumab for patients with plaque psoriasis and PsA.   
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3.11 Are there any equity or equalities issues relating to the scheme, 


taking into account current legislation and, if applicable, any 


concerns identified during the course of the appraisal? If so, how 


have these been addressed? 


The PAS ensures that the drug acquisition cost is equal among all patients 


regardless of the dose of ustekinumab they receive, avoiding any potential inequality 


issues. Without the PAS, ustekinumab 90mg for psoriasis (for patients weighing 


more than 100kg) would not have been recommended by NICE.   


The PAS for the PsA indication would prevent a similar potential inequality issue 


among PsA patients, and between psoriasis and PsA patients. 


 


3.12 If available, please list any scheme agreement forms, patient 


registration forms, pharmacy claim forms/rebate forms, guides for 


pharmacists and physicians and patient information documents. 


Please include copies in the appendices. 


The following forms are displayed in Appendix A. 


 Patient registration form (to be used when Bupa Home Healthcare is chosen 


by a NHS trust as a homecare provider) 


 Patient registration form (to be used when another homecare provider is 


chosen by a NHS trust) 


 Patient referral guide 


 Patient information guide 


 


3.13 In the exceptional case that you are submitting an outcome-based 


scheme, as defined by the PPRS, please also refer to appendix B. 


N/A 
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4 Cost effectiveness 


4.1 If the population to whom the scheme applies (as described in 


sections 3.4 and 3.5) has not been presented in the main 


manufacturer/sponsor submission of evidence for the technology 


appraisal (for example, the population is different as there has been 


a change in clinical outcomes or a new continuation rule), please (re-


)submit the relevant sections from the ‘Specification for 


manufacturer/sponsor submission of evidence’ (particularly sections 


5.5, 6.7 and 6.9). You should complete those sections both with and 


without the patient access scheme. You must also complete the rest 


of this template.  


The cost effectiveness analysis in our original submission already incorporated the 


weight-based dosing. As discussed in Sections 3.5 and 3.6 of this template, the PAS 


will apply to the entire subgroup of adults with active PsA, i.e. those with a body 


weight > 100kg. There is no other criterion a patient needs to satisfy for the PAS to 


be applied.     


4.2 If you are submitting the patient access scheme at the end of the 


technology appraisal process, you should update the economic 


model to reflect the assumptions that the Appraisal Committee 


considered to be most plausible. No other changes should be made 


to the model.  


The following three economic models are submitted along with this document; 


 TNF alpha inhibitor-naïve population 


 TNF alpha inhibitor-exposed population: sequencing analysis 


 TNF alpha inhibitor-exposed population: ustekinumab vs. conventional 


management 


The changes made to the models are described in Section 4.3 below. 
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4.3 Please provide details of how the patient access scheme has been 


incorporated into the economic model. If applicable, please also 


provide details of any changes made to the model to reflect the 


assumptions that the Appraisal Committee considered most 


plausible. 


We have incorporated the PAS into the economic model by simply reducing the unit 


cost of ustekinumab 90mg by 50% from £4,294 to £2,147 (worksheet ‘Inp_Costs’ cell 


‘E15’).  


We have also incorporated the effect of conventional management on skin 


symptoms into the economic model as suggested in the NICE technology appraisal 


guidance 313. TA Guidance 313 stated; “The Committee noted that it would have 


liked to have seen an exploration of the effect of conventional management on skin 


symptoms” (para 4.13).(3)  


To fully capture the effect of conventional management on skin symptoms, additional 


inputs were added to the economic models; PASI 50, PASI 75 and PASI 90 


response rates at Week 12-16 and at Week 24 (Table 1, Table 2 and Table 3).  


Table 1: PASI response rates for conventional management - TNF alpha inhibitor-
naïve model 


Outcome Time-point Mean 
Lower 
bound 


(95% CI) 


Upper 
bound 


(95% CI) 
Reference 


PASI 50 
Week 12-16 19.4% 14.7% 24.5% PSUMMIT 1 and PSUMMIT 2 


Week 24 25.4% 20.2% 31.0% PSUMMIT 1 and PSUMMIT 2 


PASI 75 
Week 12-16 4.2% xxx% xxx% MTC (2013) 


Week 24 3.5% xxx% xxx% MTC (2013) 


PASI 90 
Week 12-16 0.6% xxx% xxx% MTC (2013) 


Week 24 1.1% xxx% xxx% MTC (2013) 
CI, credible interval 


Table 2: PASI response rates for conventional management – sequencing analysis 


Outcome Time-point Mean 
Lower 
bound 


(95% CI) 


Upper 
bound 


(95% CI) 
Reference 


PASI 50 
Week 12-16 19.4% 14.7% 24.5% PSUMMIT 1 and PSUMMIT 2 


Week 24 25.4% 20.2% 31.0% PSUMMIT 1 and PSUMMIT 2 


PASI 75 
Week 12-16 4.2% xxx% xxx% MTC (2013) 


Week 24 3.5% xxx% xxx% MTC (2013) 


PASI 90 
Week 12-16 0.6% xxx% xxx% MTC (2013) 


Week 24 1.1% xxx% xxx% MTC (2013) 
CI, credible interval 
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Table 3: PASI response rates for conventional management - TNF alpha inhibitor-
experienced model (ustekinumab vs. conventional management) 


Outcome Time-point Mean 
Lower 
bound 


(95% CI) 


Upper 
bound 


(95% CI) 
Reference 


PASI 50 
Week 12-16 6.5% 1.82% 13.71% PSUMMIT 2 


Week 24 8.1% 2.72% 15.95% PSUMMIT 2 


PASI 75 
Week 12-16 1.61% 0.04% 5.87% PSUMMIT 2 


Week 24 3.23% 0.40% 8.80% PSUMMIT 2 


PASI 90 
Week 12-16 1.6% 0.04% 5.87% PSUMMIT 2 


Week 24 3.2% 0.40% 8.80% PSUMMIT 2 
CI, credible interval 


 


The PASI 50, PASI 75 and PASI 90 response rates with conventional management 


were used to calculate the change in PASI score for ‘PASI 75 responders’ and for 


‘PASI 75 non-responders’. These calculations are consistent with those included in 


the original model for the PASI score change with ustekinumab or with TNF alpha 


inhibitors.   


The calculations for conventional management were then updated to allow patients 


to fall into any of the following health states based on PsARC and PASI 75 


responses: 


 Neither PsARC or PASI 75 response 


 PsARC and PASI 75 response 


 PsARC response only 


 PASI 75 response only 


 Dead (absorbing state) 


These health states are consistent with those for ustekinumab and TNF alpha 


inhibitors, with the exception that there is no opportunity to withdraw from 


conventional management. In line with all previous economic models for psoriatic 


arthritis, it is assumed that once patients are receiving conventional management, 


they will do so until death (or for the remainder of the model time horizon). All other 


calculations for conventional management which were affected by the addition of 


these states were then updated. These included the average Health Assessment 


Questionnaire (HAQ) and PASI scores, the HAQ and PASI related costs, quality-


adjusted life years (QALYs) and life years (LYs). 


The assumption around the long-term impact of treatment on the PASI score was 


also updated throughout the model. Previously, it was assumed that patients 


receiving conventional management received no improvement in PASI score, and 
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that, for patients who withdrew to conventional management, their PASI score 


rebounded back to its baseline value and subsequently remained constant. In the 


updated model, patients initially receiving conventional management are assumed to 


have a constant PASI score, which is lower than the baseline score and which is 


dependent on whether the patient is a PASI 75 responder or not. For patients initially 


receiving ustekinumab or TNF alpha inhibitor, it is assumed that, upon withdrawal to 


conventional management, their PASI score rebounds to a level which is equal to the 


expected PASI score for patients receiving conventional management, and 


subsequently remains constant. The expected PASI score for patients receiving 


conventional management is calculated as follows: 


 
 
Finally, it was assumed in the ERG sequencing analysis that only the Psoriatic 


Arthritis Response Criteria (PsARC) response would be affected by sequential use of 


TNF alpha inhibitors, i.e. sequential use of TNF alpha inhibitors has no impact on 


PASI response rates. The same assumption has therefore been made for 


conventional management within the updated model; the data used for PASI 


response with conventional management in the sequencing analysis is equal to that 


used in the TNF alpha inhibitor naïve model. It is worth noting that this set of 


assumptions (i.e. only PsARC response is affected by sequential use of treatment) is 


in fact conservative for ustekinumab’s cost-effectiveness compared against TNF 


alpha inhibitors or conventional management. While the data is limited, it is plausible 


that PASI response rates for TNF alpha inhibitors and conventional management in 


the sequencing analysis should be lower than those in the TNF alpha inhibitor naïve 


model. If so, the ICER for ustekinumab would be lower since the incremental benefit 


of ustekinumab would be higher.           
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4.4 Please provide the clinical effectiveness data resulting from the 


evidence synthesis and used in the economic model which includes 


the patient access scheme.  


Since the PAS only affects the drug acquisition cost of ustekinumab 90mg, there is 


no change to the clinical effectiveness data, with the exception of the effect of 


conventional management on skin symptoms as discussed in Section 4.3 above.  


For the clinical effectiveness data used in the economic model, please refer to 


Sections 6.7.6 and 7.3.6 from our original submission and our response to 


clarification question A18.   
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4.5 Please list any costs associated with the implementation and 


operation of the patient access scheme (for example, additional 


pharmacy time for stock management or rebate calculations). A 


suggested format is presented in table 1. Please give the reference 


source of these costs. Please refer to section 6.5 of the 


‘Specification for manufacturer/sponsor submission of evidence’. 


Table 4: Costs associated with the implementation and operation of the patient 
access scheme (PAS) 


 Calculation of cost Reference source 


Stock management  £0    No additional cost incurred due to the 
patient access scheme 


Administration of claim forms £4    PSSRU, Unit Costs of Health and 
Social Care 2012 (page 218). Hourly 
wage for hospital pharmacist £24 * 
10 additional minutes to administer 
the patient access scheme   


Staff training £0    The relevant staff are likely to be 
already familiar with the patient 
access scheme for the psoriasis 
indication 


Tracking of supplies £0       This activity is conducted by the 
homecare provider 


Other costs £15    PSSRU, Unit Costs of Health and 
Social Care 2012 (page 235). Hourly 
wage for consultant (medical) £91 * 
10 additional minutes to obtain 
patient consent and to administer the 
patient access scheme   


Audit £12 PSSRU, Unit Costs of Health and 
Social Care 2012 (page 218). Hourly 
wage for hospital pharmacist £24 * 
30 minutes to audit (if needed) 


Total implementation and 
operation costs 


 £31    Total cost per psoriatic arthritis 
patient who receives ustekinumab    


PSSRU: Personal and Social Services Research Unit 


 


Due to its immateriality, the cost associated with the implementation and operation of 


the PAS (£31 per patient) is not incorporated in the cost-effectiveness analyses 


presented below.   
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4.6 Please provide details of any additional treatment-related costs 


incurred by implementing the patient access scheme. A suggested 


format is presented in table 2. The costs should be provided for the 


intervention both with and without the patient access scheme. 


Please give the reference source of these costs. 


Table 5: Additional treatment-related costs for the intervention both with and without 
the patient access scheme (PAS) 


 Calculation of cost Reference source 


Providing intervention  £0    N/A    


Monitoring tests   £0    N/A    


Diagnostic tests  £0    N/A    


Appointments  £0    N/A    


Other costs  £2    PSSRU, Unit Costs of Health and 
Social Care 2012 (page 225). Hourly 
wage for hospital nurse £20 * 5 
additional minutes to administer the 
patient access scheme per patient 


Other [add more rows as 
necessary] 


 £0    N/A    


Total treatment-related costs  £2         


PSSRU: Personal and Social Services Research Unit 


 


Due to its immateriality, the treatment-related cost associated with the PAS (£2 per 


patient) is not incorporated in the cost-effectiveness analyses presented below. 
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Summary results 


Base-case analysis 


4.7 Please present in separate tables the cost-effectiveness results as 


follows.1 


 the results for the intervention without the patient access scheme  


 the results for the intervention with the patient access scheme. 


TNF alpha inhibitor-naïve population 


Table 6: Breakdown of costs TNF alpha inhibitor-naïve population – without the PAS 
for ustekinumab 


Technologies 
Drug 


acquisition 
costs 


Treatment 
administration 


costs 
MRU costs 


HAQ related 
costs 


PASI related 
costs 


Total costs 


Conv. mgmt. £0 £0 £13,329 £13,329 £9,576 £26,107 


Adalimumab £29,872 £0 £10,652 £10,353 £9,308 £60,185 


Ustekinumab £35,256 £0 £10,652 £10,445 £9,505 £65,857 


Etanercept £36,789 £0 £10,652 £10,083 £9,652 £67,175 


Golimumab £37,792 £0 £10,652 £10,122 £9,189 £67,755 


Infliximab £61,957 £37,700 £10,652 £10,017 £8,767 £129,092 
HAQ = Health Assessment Questionnaire, MRU = Medical Resource Use, PASI = Psoriasis Area and Severity Index 


Table 7: Breakdown of costs TNF alpha inhibitor-naïve population – with the PAS for 
ustekinumab 


Technologies 
Drug 


acquisition 
costs 


Treatment 
administration 


costs 
MRU costs 


HAQ related 
costs 


PASI related 
costs 


Total costs 


Conv. mgmt. £0 £0 £13,329 £13,329 £9,576 £26,107 


Adalimumab £29,872 £0 £10,652 £10,353 £9,308 £60,185 


Ustekinumab £28,379 £0 £10,652 £10,445 £9,505 £58,981 


Etanercept £36,789 £0 £10,652 £10,083 £9,652 £67,175 


Golimumab £37,792 £0 £10,652 £10,122 £9,189 £67,755 


Infliximab £61,957 £37,700 £10,652 £10,017 £8,767 £129,092 
HAQ = Health Assessment Questionnaire, MRU = Medical Resource Use, PASI = Psoriasis Area and Severity Index 


 


                                                 
1 For outcome-based schemes, please see section 5.2.8 in appendix B. 
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TNF alpha inhibitor-exposed population: sequencing analysis 


Table 8: Breakdown of costs TNF alpha inhibitor-exposed population – without the 
PAS for ustekinumab 


Technologies 
Drug 


acquisition 
costs 


Treatment 
administration 


costs 
MRU costs 


HAQ related 
costs 


PASI related 
costs 


Total costs 


Conv. mgmt. £0 £0 £14,092 £14,092 £11,177 £28,947 


Adalimumab £8,872 £0 £10,758 £11,805 £11,497 £42,932 


Etanercept £10,580 £0 £10,758 £11,728 £11,593 £44,659 


Golimumab £10,780 £0 £10,758 £11,750 £11,453 £44,742 


Ustekinumab £28,444 £0 £10,759 £11,472 £11,361 £62,037 


Infliximab £20,135 £51,303 £10,758 £11,709 £11,344 £105,250 
HAQ = Health Assessment Questionnaire, MRU = Medical Resource Use, PASI = Psoriasis Area and Severity Index 


Table 9: Breakdown of costs TNF alpha inhibitor- exposed population – with the PAS 
for ustekinumab 


Technologies 
Drug 


acquisition 
costs 


Treatment 
administration 


costs 
MRU costs 


HAQ related 
costs 


PASI related 
costs 


Total costs 


Conv. mgmt. £0 £0 £14,092 £14,092 £11,177 £28,947 


Adalimumab £8,872 £0 £10,758 £11,805 £11,497 £42,932 


Etanercept £10,580 £0 £10,758 £11,728 £11,593 £44,659 


Golimumab £10,780 £0 £10,758 £11,750 £11,453 £44,742 


Ustekinumab £20,984 £0 £10,759 £11,472 £11,361 £54,576 


Infliximab £20,135 £51,303 £10,758 £11,709 £11,344 £105,250 
HAQ = Health Assessment Questionnaire, MRU = Medical Resource Use, PASI = Psoriasis Area and Severity Index 


 


TNF alpha inhibitor-exposed population: ustekinumab vs. conventional management 


Table 10: Breakdown of costs TNF alpha inhibitor-exposed population – without the 
PAS for ustekinumab 


Technologies 
Drug 


acquisition 
costs 


Treatment 
administration 


costs 
MRU costs 


HAQ related 
costs 


PASI related 
costs 


Total costs 


Conv. mgmt. £0 £0 £14,085 £14,085 £12,538 £29,998 


Ustekinumab £38,803 £0 £10,759 £11,313 £11,743 £72,618 
HAQ = Health Assessment Questionnaire, MRU = Medical Resource Use, PASI = Psoriasis Area and Severity Index 


Table 11: Breakdown of costs TNF alpha inhibitor- exposed population – with the PAS 
for ustekinumab 


Technologies 
Drug 


acquisition 
costs 


Treatment 
administration 


costs 
MRU costs 


HAQ related 
costs 


PASI related 
costs 


Total costs 


Conv. mgmt. £0 £0 £14,085 £14,085 £12,538 £29,998 


Ustekinumab £28,625 £0 £10,759 £11,313 £11,743 £62,440 
HAQ = Health Assessment Questionnaire, MRU = Medical Resource Use, PASI = Psoriasis Area and Severity Index 
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4.8 Please present in separate tables the incremental results as follows.2 


 the results for the intervention without the patient access scheme  


 the results for the intervention with the patient access scheme. 


List the interventions and comparator(s) from least to most 


expensive. Present the incremental cost-effectiveness ratios (ICERs) 


in comparison with baseline (usually standard care), and the 


incremental analysis ranking technologies in terms of dominance 


and extended dominance. A suggested format is presented in table 


4. 


TNF alpha inhibitor-naïve population 


Since the extension of the PAS to the new PsA indication reduces the drug 


acquisition cost of ustekinumab 90mg by 50%, the PAS has a substantial impact on 


the total cost, and thus the cost-effectiveness, of ustekinumab. Whilst ustekinumab is 


dominated by adalimumab in the absence of the PAS (Table 12), it becomes the 


lowest-cost biologic treatment option if the PAS is applied (Table 13).   


Table 12: Deterministic analysis, TNF alpha inhibitor-naïve population – without the 
PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Adalimumab £60,185 30.32 6.04 £34,077 1.67 £20,450 £20,450 


Ustekinumab £65,857 30.32 5.89 £5,673 -0.15 Dominated £26,230 


Etanercept £67,175 30.32 6.54 £6,990 0.50 £14,018 £18,969 


Golimumab £67,755 30.32 6.48 £579 -0.06 Dominated £19,827 


Infliximab £129,092 30.32 6.72 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 13: Deterministic analysis, TNF alpha inhibitor-naïve population – with the PAS 
for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Ustekinumab £58,981 30.32 5.89 £32,874 1.52 £21,692 £21,692 


Adalimumab £60,185 30.32 6.04 £1,204 0.15 £7,979 £20,450 


Etanercept £67,175 30.32 6.54 £6,990 0.50 £14,018 £18,969 


Golimumab £67,755 30.32 6.48 £579 -0.06 Dominated £19,827 


Infliximab £129,092 30.32 6.72 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


 


                                                 
2 For outcome-based schemes, please see section 5.2.9 in appendix B. 
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TA Guidance 313 noted that “conventional management is the most appropriate 


comparator” for a subgroup of patients “for whom TNF alpha inhibitors are 


inappropriate because of contraindications” (para 4.19). As can be observed in Table 


13 above, the ICER for ustekinumab vs. conventional management is £21,692 when 


the PAS is applied, a cost-effective result. 


As noted in TA Guidance 313, there is a considerable unmet need in patients for 


whom TNF alpha inhibitors are unsuitable. This could be due to contraindication to 


TNF alpha inhibitors such as patient or family history of demyelination or congestive 


heart failure. There are also patients who are hepatitis B surface antigen positive, 


patients with a history of haematological abnormalities, and patients who have 


received a TNF alpha inhibitor and developed lupus like syndrome and are positive 


for antibodies against double stranded DNA. Moreover, there are patients who are 


needlephobic and thus a more frequent dosing regimen with a TNF alpha inhibitor is 


not suitable; these patients may benefit from ustekinumab’s infrequent 12 weekly 


regimen. Furthermore, the homecare service provided free-of-charge to the NHS 


ensures that any nervous or concerned patients can receive treatment safely, and 


support their adherence to ustekinumab treatment. 


To conclude, the base case results shown in Table 13 demonstrate that, with the 


PAS, ustekinumab is a cost-effective treatment option for anti-TNFα naïve patients, 


especially for those whom TNF alpha inhibitors are inappropriate.     
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TNF alpha inhibitor-exposed population: sequencing analysis 


According to the TA Guidance 313, the Committee considered that the exploratory 


sequencing analysis by the ERG “provided useful information for establishing a full 


picture of the cost effectiveness of ustekinumab”, and that “the most informative 


scenario was the one in which the first-line TNF alpha inhibitor failed because of lack 


of efficacy and clinical effectiveness data for ustekinumab were taken directly from 


PSUMMIT 2” (para. 4.20).(3)  


We have used the sequencing analysis in order to assess the impact of the PAS on 


ustekinumab’s cost-effectiveness compared with TNF alpha inhibitors. In line with 


the Committee’s comment, Janssen’s analysis focused on the scenario where the 


first anti-TNFα failed due to lack of efficacy.  


The results of the sequencing analysis are shown in Table 14, Table 15, Table 16 


and Table 17 below. 


Table 14: Deterministic analysis, TNF alpha inhibitor-exposed population (sequencing 
analysis) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £42,932 30.83 2.98 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 3.10 £1,727 0.12 £14,408 £30,107 


Golimumab £44,742 30.83 3.08 £83 -0.02 Dominated £31,509 


Ustekinumab £62,037 30.83 3.57 £17,378 0.47 £37,222 £33,467 


Infliximab £105,250 30.83 3.15 £43,213 -0.42 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 15: Deterministic analysis, TNF alpha inhibitor- exposed population 
(sequencing analysis) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £42,932 30.83 2.98 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 3.10 £1,727 0.12 £14,408 £30,107 


Golimumab £44,742 30.83 3.08 £83 -0.02 Dominated £31,509 


Ustekinumab £54,576 30.83 3.57 £9,917 0.47 £21,241 £25,921 


Infliximab £105,250 30.83 3.15 £50,674 -0.42 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 16: Deterministic, incremental analysis by first-line biologic drug, TNF alpha 
inhibitor-exposed population (sequencing analysis) – without the PAS for 
ustekinumab 
 


Costs QALY 
First-line biologic drug 


Adalimumab Etanercept Golimumab Ustekinumab Infliximab 


Conv. mgmt. £28,947 2.58           


Adalimumab £42,932 2.98 N/A £14,385 ED ED ED 


Etanercept £44,659 3.10 £30,107 N/A £30,107 £30,107 £30,107 


Golimumab £44,742 3.08 Dominated Dominated N/A Dominated Dominated 


Ustekinumab £62,037 3.57 £37,222 £33,467 £37,222 N/A £37,222 


Infliximab £105,250 3.15 Dominated Dominated Dominated £1,356,063 N/A 
ED, extendedly dominated 


Table 17: Deterministic, incremental analysis by first-line biologic drug, TNF alpha 
inhibitor-exposed population (sequencing analysis) – with the PAS for ustekinumab 
 


Costs QALY 
First-line biologic drug 


Adalimumab Etanercept Golimumab Ustekinumab Infliximab 


Conv. mgmt. £28,947 2.58           


Adalimumab £42,932 2.98 N/A ED ED ED ED 


Etanercept £44,659 3.10 £30,107 N/A £30,107 £30,107 £30,107 


Golimumab £44,742 3.08 Dominated Dominated N/A Dominated Dominated 


Ustekinumab £54,576 3.57 £21,241 £25,921 £21,241 N/A £21,241 


Infliximab £105,250 3.15 Dominated Dominated Dominated £1,356,063 N/A 
ED, extendedly dominated 


 


Applying the PAS for ustekinumab reduces the ICER substantially from above 


£33k/QALY to £21-26k/QALY. 


In the sequencing analysis, the odds of achieving a PsARC response on the second 


line TNF alpha inhibitor is reduced 2.7 fold compared with the first line treatment (as 


explained fully in the ERG report(4)). This lowers QALYs for TNF alpha inhibitors 


compared with those in the TNF alpha inhibitor-naïve model. Their total costs are 


also lower because, in the sequencing model, higher proportions of patients 


discontinue TNF alpha inhibitors at week 12 compared with those in the TNF alpha 


inhibitor-naïve model. For this reason, the total cost for ustekinumab is higher than 


those for adalimumab, etanercept or golimumab even with the PAS; however, this is 


counterbalanced by substantially higher QALY for ustekinumab (3.57) compared with 


TNF alpha inhibitors’ (2.98-3.15).  


According to recent market research of biologic drugs for PsA, adalimumab has the 


highest market share, followed by etanercept and golimumab (Table 18). By applying 


the relative market shares of TNF alpha inhibitors to ustekinumab’s ICERs (Table 


17), it can be estimated that, with the PAS, the weighted-average ICER for 


ustekinumab is £xxxxxx/QALY.  
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Table 18: Market share of biologic drugs used to treat PsA 
Treatment option Market share 


Adalimumab XXX 


Etanercept XXX 


Golimumab XXX 


Infliximab XXX 


Others (including ustekinumab) XXX 
Source: Market research commissioned by Janssen (May 2014) 


 
The sequencing analysis of the TNF alpha inhibitor exposed population 


demonstrates that, with the PAS, ustekinumab is a cost effective treatment option 


when compared against TNF alpha inhibitors. 


TNF alpha inhibitor-exposed population: ustekinumab vs. conventional management 


The PAS substantially reduces ustekinumab’s ICER vs. conventional management 


from £32.2k/QALY to £24.5k/QALY (Table 19 and Table 20).     


Table 19: Deterministic analysis, TNF alpha inhibitor-exposed population (vs. 
conventional management only) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £29,998 30.83 2.54         


Ustekinumab £72,618 30.83 3.86 £42,620 1.32 £32,215 £32,215 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 20: Deterministic analysis, TNF alpha inhibitor- exposed population (vs. 
conventional management only) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £29,998 30.83 2.54         


Ustekinumab £62,440 30.83 3.86 £32,442 1.32 £24,522 £24,522 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


 


 







Patient access scheme submission: TA313 ustekinumab for PsA Page 25 of 56 


Sensitivity analyses 


4.9 Please present deterministic sensitivity analysis results as 


described for the main manufacturer/sponsor submission of 


evidence for the technology appraisal. Consider using tornado 


diagrams.  


The results of deterministic sensitivity analyses are shown below in Figure 1 and 


Figure 2. Consistent with previous analyses, the ICER is most sensitive to the 


change in HAQ-DI score over time associated with the natural history of PsA.  


TNF alpha inhibitor-naïve population 


Figure 1: Tornado diagram, TNF alpha inhibitor-naïve population, ustekinumab vs. 
conventional management – with the PAS for ustekinumab 


 


TNF alpha inhibitor-exposed population: ustekinumab vs. conventional management 


Figure 2: Tornado diagram, TNF alpha inhibitor-experienced population, ustekinumab 
vs. conventional management – with the PAS for ustekinumab 
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4.10 Please present any probabilistic sensitivity analysis results, and 


include scatter plots and cost-effectiveness acceptability curves.  


TNF alpha inhibitor-naïve population 


The PSA result demonstrates that ustekinumab has the lowest cost among biologic 


treatment options, and demonstrates an ICER of £23k/QALY vs. conventional 


management (Table 21). The overall result is consistent with those from the 


deterministic analysis (Table 13).   


Table 21: Probabilistic sensitivity analysis, TNF alpha inhibitor-naïve population – 
with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs QALYs Costs QALYs 


Conv. mgmt. £25,970 4.66         


Ustekinumab £59,105 6.09 £33,135 1.43 £23,164 £23,164 


Adalimumab £60,311 6.24 £1,206 0.15 £8,182 £21,765 


Etanercept £67,324 6.72 £7,013 0.48 £14,580 £20,086 


Golimumab £67,933 6.65 £610 -0.08 Dominated £21,162 


Infliximab £128,345 6.90 £61,021 0.18 £344,064 £45,781 
ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life-years 


Figure 3: Scatter plot, TNF alpha inhibitor-naïve population – with the PAS for 
ustekinumab 
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Figure 4: Cost-effectiveness acceptability curves, TNF alpha inhibitor-naïve 
population – with the PAS for ustekinumab 


 


 


TNF alpha inhibitor-exposed population: sequencing analysis 


In line with the ERG report (Section 6.3.10), only deterministic results are presented 


due to a lack of appropriate data.  
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TNF alpha inhibitor-exposed population: ustekinumab vs. conventional management 


The PSA result indicates that ustekinumab’s ICER vs. conventional management is 


£25.7k/QALY, which is similar to the deterministic result (£24.5k/QALY). 


Table 22: Probabilistic sensitivity analysis, TNF alpha inhibitor-exposed population 
(vs. conventional management only) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs QALYs Costs QALYs 


Conv. mgmt. £30,024 2.81         


Ustekinumab £62,724 4.08 £32,700 1.27 £25,675 £25,675 
ICER, incremental cost-effectiveness ratio; QALYs, quality-adjusted life-years 


 


Figure 5: Scatter plot, TNF alpha inhibitor-exposed population – with the PAS for 
ustekinumab 


 


Figure 6: Cost-effectiveness acceptability curves, TNF alpha inhibitor-exposed 
population – with the PAS for ustekinumab 
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4.11 Please present scenario analysis results as described for the main 


manufacturer/sponsor submission of evidence for the technology 


appraisal. 


Scenario analysis results are shown on the series of tables below. Please refer to 


Section 4.13 below for commentaries on the results. 


TNF alpha inhibitor-naïve population 


Table 23: Scenario analysis 1: All treatments assessed for initial response at week 12 
– without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Adalimumab £60,185 30.32 6.04 £34,077 1.67 £20,450 £20,450 


Ustekinumab £64,445 30.32 5.65 £4,260 -0.39 Dominated £29,962 


Etanercept £67,175 30.32 6.54 £6,990 0.50 £14,018 £18,969 


Golimumab £67,755 30.32 6.48 £579 -0.06 Dominated £19,827 


Infliximab £129,092 30.32 6.72 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 24: Scenario analysis 1: All treatments assessed for initial response at week 12 
– with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Ustekinumab £57,874 30.32 5.65 £31,766 1.28 £24,826 £24,826 


Adalimumab £60,185 30.32 6.04 £2,311 0.39 £5,975 £20,450 


Etanercept £67,175 30.32 6.54 £6,990 0.50 £14,018 £18,969 


Golimumab £67,755 30.32 6.48 £579 -0.06 Dominated £19,827 


Infliximab £129,092 30.32 6.72 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 25: Scenario analysis 2: All treatments assessed for initial response at week 24 
– without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,079 30.32 4.75         


Adalimumab £64,649 30.32 6.45 £38,570 1.70 £22,634 £22,634 


Ustekinumab £65,536 30.32 5.91 £888 -0.54 Dominated £33,806 


Etanercept £66,852 30.32 6.54 £2,203 0.09 £23,798 £22,694 


Golimumab £69,378 30.32 6.76 £2,527 0.22 £11,454 £21,465 


Infliximab £126,571 30.32 6.61 £57,193 -0.16 Dominated £54,010 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 26: Scenario analysis 2: All treatments assessed for initial response at week 24 
– with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,079 30.32 4.75         


Ustekinumab £58,660 30.32 5.91 £32,581 1.17 £27,914 £27,914 


Adalimumab £64,649 30.32 6.45 £5,989 0.54 £11,155 £22,634 


Etanercept £66,852 30.32 6.54 £2,203 0.09 £23,798 £22,694 


Golimumab £69,378 30.32 6.76 £2,527 0.22 £11,454 £21,465 


Infliximab £126,571 30.32 6.61 £57,193 -0.16 Dominated £54,010 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 27: Scenario analysis 3: PsARC or PASI 75 responders continue treatment – 
without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Adalimumab £67,830 30.32 6.46 £41,723 2.09 £19,969 £19,969 


Etanercept £69,805 30.32 6.69 £1,975 0.22 £8,844 £18,895 


Golimumab £72,671 30.32 6.73 £2,866 0.04 £64,285 £19,754 


Ustekinumab £74,529 30.32 6.22 £1,858 -0.51 Dominated £26,202 


Infliximab £136,874 30.32 7.08 £64,203 0.35 £185,294 £40,968 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 28: Scenario analysis 3: PsARC or PASI 75 responders continue treatment – 
with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Ustekinumab £65,862 30.32 6.22 £39,755 1.85 £21,512 £21,512 


Adalimumab £67,830 30.32 6.46 £1,968 0.24 £8,155 £19,969 


Etanercept £69,805 30.32 6.69 £1,975 0.22 £8,844 £18,895 


Golimumab £72,671 30.32 6.73 £2,866 0.04 £64,285 £19,754 


Infliximab £136,874 30.32 7.08 £64,203 0.35 £185,294 £40,968 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 29: Scenario analysis 4: PsARC and PASI 75 responders continue treatment – 
without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Etanercept £42,003 30.32 4.95 £15,896 0.58 £27,469 £27,469 


Adalimumab £46,049 30.32 5.18 £4,046 0.23 £17,856 £24,764 


Ustekinumab £47,723 30.32 5.11 £1,674 -0.07 Dominated £29,290 


Golimumab £52,386 30.32 5.57 £6,337 0.39 £16,110 £21,924 


Infliximab £116,574 30.32 6.06 £64,188 0.48 £132,891 £53,797 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 30: Scenario analysis 4: PsARC and PASI 75 responders continue treatment – 
with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Etanercept £42,003 30.32 4.95 £15,896 0.58 £27,469 £27,469 


Ustekinumab £44,505 30.32 5.11 £2,502 0.16 £15,704 £24,929 


Adalimumab £46,049 30.32 5.18 £1,545 0.07 £22,948 £24,764 


Golimumab £52,386 30.32 5.57 £6,337 0.39 £16,110 £21,924 


Infliximab £116,574 30.32 6.06 £64,188 0.48 £132,891 £53,797 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 31: Scenario analysis 5: PASI score related costs include phototherapy – 
without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £46,706 30.32 4.38         


Adalimumab £80,209 30.32 6.04 £33,503 1.67 £20,106 £20,106 


Ustekinumab £86,304 30.32 5.89 £6,095 -0.15 Dominated £26,129 


Golimumab £87,522 30.32 6.48 £7,313 0.43 £16,843 £19,431 


Etanercept £87,938 30.32 6.54 £416 0.06 £6,457 £19,045 


Infliximab £147,951 30.32 6.72 £60,013 0.18 £330,342 £43,144 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 32: Scenario analysis 5: PASI score related costs include phototherapy – with 
the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £46,706 30.32 4.38         


Ustekinumab £79,427 30.32 5.89 £32,721 1.52 £21,592 £21,592 


Adalimumab £80,209 30.32 6.04 £781 0.15 £5,178 £20,106 


Golimumab £87,522 30.32 6.48 £7,313 0.43 £16,843 £19,431 


Etanercept £87,938 30.32 6.54 £416 0.06 £6,457 £19,045 


Infliximab £147,951 30.32 6.72 £60,013 0.18 £330,342 £43,144 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 33: Scenario analysis 6: Annual risk of withdrawal from treatment is 11.4% – 
without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Adalimumab £69,038 30.32 6.50 £42,930 2.12 £20,221 £20,221 


Ustekinumab £74,652 30.32 6.24 £5,614 -0.26 Dominated £26,058 


Etanercept £78,387 30.32 7.15 £9,349 0.65 £14,446 £18,872 


Golimumab £79,168 30.32 7.05 £782 -0.10 Dominated £19,859 


Infliximab £145,140 30.32 7.39 £66,753 0.24 £277,978 £39,541 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 34: Scenario analysis 6: Annual risk of withdrawal from treatment is 11.4% – 
with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Ustekinumab £65,995 30.32 6.24 £39,887 1.86 £21,411 £21,411 


Adalimumab £69,038 30.32 6.50 £3,043 0.26 £11,699 £20,221 


Etanercept £78,387 30.32 7.15 £9,349 0.65 £14,446 £18,872 


Golimumab £79,168 30.32 7.05 £782 -0.10 Dominated £19,859 


Infliximab £145,140 30.32 7.39 £66,753 0.24 £277,978 £39,541 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 35: Scenario analysis 7: HAQ rebounds to a lower HAQ score than baseline 
(score =1) on withdrawal from active treatment – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,040 30.32 4.55         


Adalimumab £60,128 30.32 6.20 £34,088 1.65 £20,666 £20,666 


Ustekinumab £65,800 30.32 6.06 £5,672 -0.15 Dominated £26,475 


Etanercept £67,121 30.32 6.70 £6,993 0.49 £14,133 £19,158 


Golimumab £67,701 30.32 6.63 £580 -0.07 Dominated £20,041 


Infliximab £129,038 30.32 6.88 £61,917 0.18 £342,706 £44,301 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 36: Scenario analysis 7: HAQ rebounds to a lower HAQ score than baseline 
(score =1) on withdrawal from active treatment – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,040 30.32 4.55         


Ustekinumab £58,923 30.32 6.06 £32,884 1.50 £21,896 £21,896 


Adalimumab £60,128 30.32 6.20 £1,204 0.15 £8,154 £20,666 


Etanercept £67,121 30.32 6.70 £6,993 0.49 £14,133 £19,158 


Golimumab £67,701 30.32 6.63 £580 -0.07 Dominated £20,041 


Infliximab £129,038 30.32 6.88 £61,917 0.18 £342,706 £44,301 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 37: Scenario analysis 8: Baseline weight is 77.4kg based on the general 
population – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Adalimumab £60,185 30.32 6.04 £34,077 1.67 £20,450 £20,450 


Ustekinumab £62,174 30.32 5.89 £1,989 -0.15 Dominated £23,786 


Etanercept £67,175 30.32 6.54 £6,990 0.50 £14,018 £18,969 


Golimumab £67,855 30.32 6.48 £680 -0.06 Dominated £19,862 


Infliximab £129,092 30.32 6.72 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 38: Scenario analysis 8: Baseline weight is 77.4kg based on the general 
population – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 4.38         


Ustekinumab £58,791 30.32 5.89 £32,684 1.52 £21,555 £21,555 


Adalimumab £60,185 30.32 6.04 £1,394 0.15 £9,290 £20,450 


Etanercept £67,175 30.32 6.54 £6,990 0.50 £14,018 £18,969 


Golimumab £67,855 30.32 6.48 £680 -0.06 Dominated £19,862 


Infliximab £129,092 30.32 6.72 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 39: Scenario analysis 9: No excess mortality is associated with PsA; mortality 
based on general population all-cause mortality – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £27,566 34.62 4.41         


Adalimumab £62,993 34.62 6.14 £35,426 1.73 £20,453 £20,453 


Ustekinumab £68,677 34.62 5.98 £5,684 -0.16 Dominated £26,099 


Etanercept £70,050 34.62 6.66 £7,057 0.52 £13,700 £18,905 


Golimumab £70,634 34.62 6.59 £585 -0.06 Dominated £19,712 


Infliximab £129,342 34.62 6.84 £59,293 0.19 £317,888 £41,820 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 40: Scenario analysis 9: No excess mortality is associated with PsA; mortality 
based on general population all-cause mortality – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £27,566 34.62 4.41         


Ustekinumab £61,744 34.62 5.98 £34,178 1.58 £21,698 £21,698 


Adalimumab £62,993 34.62 6.14 £1,248 0.16 £7,954 £20,453 


Etanercept £70,050 34.62 6.66 £7,057 0.52 £13,700 £18,905 


Golimumab £70,634 34.62 6.59 £585 -0.06 Dominated £19,712 


Infliximab £129,342 34.62 6.84 £59,293 0.19 £317,888 £41,820 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 41: Scenario analysis 10: EQ-5D utilities from Bojke et al. used (with age-
adjustment) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 2.95         


Adalimumab £60,185 30.32 4.62 £34,077 1.67 £20,450 £20,450 


Ustekinumab £65,857 30.32 4.47 £5,673 -0.15 Dominated £26,230 


Etanercept £67,175 30.32 5.12 £6,990 0.50 £14,018 £18,969 


Golimumab £67,755 30.32 5.05 £579 -0.06 Dominated £19,827 


Infliximab £129,092 30.32 5.30 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 42: Scenario analysis 10: EQ-5D utilities from Bojke et al. used (with age-
adjustment) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 2.95         


Ustekinumab £58,981 30.32 4.47 £32,874 1.52 £21,692 £21,692 


Adalimumab £60,185 30.32 4.62 £1,204 0.15 £7,979 £20,450 


Etanercept £67,175 30.32 5.12 £6,990 0.50 £14,018 £18,969 


Golimumab £67,755 30.32 5.05 £579 -0.06 Dominated £19,827 


Infliximab £129,092 30.32 5.30 £61,917 0.18 £340,821 £43,885 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 43: Scenario analysis 11: EQ-5D utilities from PSUMMIT used (with age-
adjustment) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 6.20         


Adalimumab £60,185 30.32 7.42 £34,077 1.22 £27,907 £27,907 


Ustekinumab £65,857 30.32 7.32 £5,673 -0.11 Dominated £35,768 


Etanercept £67,175 30.32 7.80 £6,990 0.37 £18,856 £25,799 


Golimumab £67,755 30.32 7.74 £579 -0.05 Dominated £27,047 


Infliximab £129,092 30.32 7.92 £61,917 0.13 £494,605 £59,979 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 44: Scenario analysis 11: EQ-5D utilities from PSUMMIT used (with age-
adjustment) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 6.20         


Ustekinumab £58,981 30.32 7.32 £32,874 1.11 £29,580 £29,580 


Adalimumab £60,185 30.32 7.42 £1,204 0.11 £10,967 £27,907 


Etanercept £67,175 30.32 7.80 £6,990 0.37 £18,856 £25,799 


Golimumab £67,755 30.32 7.74 £579 -0.05 Dominated £27,047 


Infliximab £129,092 30.32 7.92 £61,917 0.13 £494,605 £59,979 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 45: Scenario analysis 12: EQ-5D utilities from PSUMMIT used (no age-
adjustment) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 6.15         


Adalimumab £60,185 30.32 7.37 £34,077 1.22 £27,907 £27,907 


Ustekinumab £65,857 30.32 7.26 £5,673 -0.11 Dominated £35,768 


Etanercept £67,175 30.32 7.74 £6,990 0.37 £18,856 £25,799 


Golimumab £67,755 30.32 7.69 £579 -0.05 Dominated £27,047 


Infliximab £129,092 30.32 7.87 £61,917 0.13 £494,605 £59,979 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 46: Scenario analysis 12: EQ-5D utilities from PSUMMIT used (no age-
adjustment) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,107 30.32 6.15         


Ustekinumab £58,981 30.32 7.26 £32,874 1.11 £29,580 £29,580 


Adalimumab £60,185 30.32 7.37 £1,204 0.11 £10,967 £27,907 


Etanercept £67,175 30.32 7.74 £6,990 0.37 £18,856 £25,799 


Golimumab £67,755 30.32 7.69 £579 -0.05 Dominated £27,047 


Infliximab £129,092 30.32 7.87 £61,917 0.13 £494,605 £59,979 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 47: Scenario analysis 13: Efficacy for ustekinumab 45mg and 90mg based on 
full analysis set – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,127 30.32 4.38         


Adalimumab £60,633 30.32 6.07 £34,506 1.70 £20,336 £20,336 


Ustekinumab £66,088 30.32 5.90 £5,455 -0.18 Dominated £26,273 


Etanercept £66,631 30.32 6.50 £5,998 0.43 £13,937 £19,041 


Golimumab £67,963 30.32 6.49 £1,332 -0.01 Dominated £19,788 


Infliximab £128,634 30.32 6.73 £62,003 0.22 £276,003 £43,586 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 48: Scenario analysis 13: Efficacy for ustekinumab 45mg and 90mg based on 
full analysis set – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £26,127 30.32 4.38         


Ustekinumab £59,170 30.32 5.90 £33,043 1.52 £21,725 £21,725 


Adalimumab £60,633 30.32 6.07 £1,463 0.18 £8,320 £20,336 


Etanercept £66,631 30.32 6.50 £5,998 0.43 £13,937 £19,041 


Golimumab £67,963 30.32 6.49 £1,332 -0.01 Dominated £19,788 


Infliximab £128,634 30.32 6.73 £62,003 0.22 £276,003 £43,586 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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TNF alpha inhibitor-exposed population: sequencing analysis 


Table 49: Scenario analysis 1: All treatments assessed for initial response at week 12 
– without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £42,932 30.83 2.98 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 3.10 £1,727 0.12 £14,408 £30,107 


Golimumab £44,742 30.83 3.08 £83 -0.02 Dominated £31,509 


Ustekinumab £56,906 30.83 3.28 £12,247 0.18 £68,001 £39,829 


Infliximab £105,250 30.83 3.15 £48,344 -0.14 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 50: Scenario analysis 1: All treatments assessed for initial response at week 12 
– with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £42,932 30.83 2.98 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 3.10 £1,727 0.12 £14,408 £30,107 


Golimumab £44,742 30.83 3.08 £83 -0.02 Dominated £31,509 


Ustekinumab £50,832 30.83 3.28 £6,173 0.18 £34,275 £31,177 


Infliximab £105,250 30.83 3.15 £54,418 -0.14 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 51: Scenario analysis 2: All treatments assessed for initial response at week 24 
– without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,319 30.83 2.91         


Adalimumab £45,183 30.83 3.32 £16,865 0.41 £41,128 £41,128 


Golimumab £45,881 30.83 3.34 £697 0.02 £31,063 £40,606 


Etanercept £46,399 30.83 3.40 £518 0.05 £9,716 £37,215 


Ustekinumab £61,643 30.83 3.60 £15,244 0.20 £75,395 £48,435 


Infliximab £111,540 30.83 3.37 £49,897 -0.23 Dominated £182,703 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 52: Scenario analysis 2: All treatments assessed for initial response at week 24 
– with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,319 30.83 2.91         


Adalimumab £45,183 30.83 3.32 £16,865 0.41 £41,128 £41,128 


Golimumab £45,881 30.83 3.34 £697 0.02 £31,063 £40,606 


Etanercept £46,399 30.83 3.40 £518 0.05 £9,716 £37,215 


Ustekinumab £54,182 30.83 3.60 £7,784 0.20 £38,496 £37,591 


Infliximab £111,540 30.83 3.37 £57,358 -0.23 Dominated £182,703 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 53: Scenario analysis 3: PsARC or PASI 75 responders continue treatment – 
without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Etanercept £49,662 30.83 3.39 £20,715 0.80 £25,790 £25,790 


Adalimumab £52,863 30.83 3.54 £3,201 0.15 £21,246 £25,072 


Golimumab £55,906 30.83 3.67 £3,043 0.14 £22,490 £24,751 


Ustekinumab £70,642 30.83 3.84 £14,737 0.17 £89,061 £33,233 


Infliximab £122,706 30.83 3.93 £52,064 0.09 £549,998 £69,486 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 54: Scenario analysis 3: PsARC or PASI 75 responders continue treatment – 
with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Etanercept £49,662 30.83 3.39 £20,715 0.80 £25,790 £25,790 


Adalimumab £52,863 30.83 3.54 £3,201 0.15 £21,246 £25,072 


Golimumab £55,906 30.83 3.67 £3,043 0.14 £22,490 £24,751 


Ustekinumab £60,788 30.83 3.84 £4,883 0.17 £29,509 £25,379 


Infliximab £122,706 30.83 3.93 £61,917 0.09 £654,095 £69,486 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 55: Scenario analysis 4: PsARC and PASI 75 responders continue treatment – 
without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Etanercept £38,551 30.83 2.73 £9,604 0.15 £65,571 £65,571 


Adalimumab £39,507 30.83 2.78 £956 0.05 £18,894 £53,587 


Golimumab £41,183 30.83 2.88 £1,677 0.10 £16,895 £41,298 


Ustekinumab £51,133 30.83 3.20 £9,950 0.32 £30,640 £35,725 


Infliximab £102,124 30.83 2.99 £50,991 -0.21 Dominated £178,928 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 56: Scenario analysis 4: PsARC and PASI 75 responders continue treatment – 
with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Etanercept £38,551 30.83 2.73 £9,604 0.15 £65,571 £65,571 


Adalimumab £39,507 30.83 2.78 £956 0.05 £18,894 £53,587 


Golimumab £41,183 30.83 2.88 £1,677 0.10 £16,895 £41,298 


Ustekinumab £46,593 30.83 3.20 £5,410 0.32 £16,659 £28,414 


Infliximab £102,124 30.83 2.99 £55,531 -0.21 Dominated £178,928 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 57: Scenario analysis 5: PASI score related costs include phototherapy – 
without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £52,990 30.83 2.58         


Adalimumab £67,662 30.83 2.98 £14,673 0.40 £36,502 £36,502 


Golimumab £69,379 30.83 3.08 £1,717 0.10 £17,288 £32,696 


Etanercept £69,598 30.83 3.10 £218 0.02 £10,603 £31,824 


Ustekinumab £86,477 30.83 3.57 £16,879 0.47 £36,154 £33,869 


Infliximab £129,653 30.83 3.15 £43,176 -0.42 Dominated £135,315 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 58: Scenario analysis 5: PASI score related costs include phototherapy – with 
the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £52,990 30.83 2.58         


Adalimumab £67,662 30.83 2.98 £14,673 0.40 £36,502 £36,502 


Golimumab £69,379 30.83 3.08 £1,717 0.10 £17,288 £32,696 


Etanercept £69,598 30.83 3.10 £218 0.02 £10,603 £31,824 


Ustekinumab £79,016 30.83 3.57 £9,418 0.47 £20,174 £26,323 


Infliximab £129,653 30.83 3.15 £50,637 -0.42 Dominated £135,315 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 59: Scenario analysis 6: Annual risk of withdrawal from treatment is 16.5% 
(same as TNF inhibitor naïve-population) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £46,286 30.83 3.15 £17,339 0.57 £30,575 £30,575 


Etanercept £48,917 30.83 3.32 £2,631 0.17 £15,172 £26,968 


Golimumab £49,055 30.83 3.29 £138 -0.03 Dominated £28,421 


Ustekinumab £72,057 30.83 3.88 £23,140 0.56 £41,278 £33,133 


Infliximab £111,338 30.83 3.39 £39,281 -0.49 Dominated £101,987 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 60: Scenario analysis 6: Annual risk of withdrawal from treatment is 16.5% 
(same as TNF inhibitor naïve-population) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £46,286 30.83 3.15 £17,339 0.57 £30,575 £30,575 


Etanercept £48,917 30.83 3.32 £2,631 0.17 £15,172 £26,968 


Golimumab £49,055 30.83 3.29 £138 -0.03 Dominated £28,421 


Ustekinumab £61,879 30.83 3.88 £12,962 0.56 £23,122 £25,311 


Infliximab £111,338 30.83 3.39 £49,459 -0.49 Dominated £101,987 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 61: Scenario analysis 7: HAQ rebounds to a lower HAQ score than baseline 
(score =1) on withdrawal from active treatment – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,251 30.83 4.40         


Adalimumab £42,263 30.83 4.78 £14,012 0.38 £37,068 £37,068 


Etanercept £43,997 30.83 4.89 £1,734 0.11 £15,154 £31,977 


Golimumab £44,081 30.83 4.87 £84 -0.02 Dominated £33,651 


Ustekinumab £61,418 30.83 5.34 £17,421 0.45 £38,748 £35,209 


Infliximab £104,589 30.83 4.93 £43,172 -0.41 Dominated £142,508 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 62: Scenario analysis 7: HAQ rebounds to a lower HAQ score than baseline 
(score =1) on withdrawal from active treatment – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,251 30.83 4.40         


Adalimumab £42,263 30.83 4.78 £14,012 0.38 £37,068 £37,068 


Etanercept £43,997 30.83 4.89 £1,734 0.11 £15,154 £31,977 


Golimumab £44,081 30.83 4.87 £84 -0.02 Dominated £33,651 


Ustekinumab £53,957 30.83 5.34 £9,960 0.45 £22,153 £27,288 


Infliximab £104,589 30.83 4.93 £50,633 -0.41 Dominated £142,508 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 63: Scenario analysis 8: Baseline weight is 77.4kg based on the general 
population – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £42,932 30.83 2.98 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 3.10 £1,727 0.12 £14,408 £30,107 


Golimumab £44,792 30.83 3.08 £132 -0.02 Dominated £31,575 


Ustekinumab £57,914 30.83 3.61 £13,255 0.50 £26,350 £28,263 


Infliximab £105,250 30.83 3.15 £47,336 -0.46 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 64: Scenario analysis 8: Baseline weight is 77.4kg based on the general 
population – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 2.58         


Adalimumab £42,932 30.83 2.98 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 3.10 £1,727 0.12 £14,408 £30,107 


Golimumab £44,792 30.83 3.08 £132 -0.02 Dominated £31,575 


Ustekinumab £55,304 30.83 3.61 £10,645 0.50 £21,162 £25,717 


Infliximab £105,250 30.83 3.15 £49,946 -0.46 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 65: Scenario analysis 9: No excess mortality is associated with PsA; mortality 
based on general population all-cause mortality – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £30,534 35.07 2.56         


Adalimumab £45,583 35.07 2.97 £15,049 0.41 £36,629 £36,629 


Etanercept £47,318 35.07 3.09 £1,735 0.12 £14,207 £31,491 


Golimumab £47,401 35.07 3.07 £83 -0.02 Dominated £32,896 


Ustekinumab £64,752 35.07 3.57 £17,434 0.48 £36,366 £33,799 


Infliximab £106,132 35.07 3.14 £41,380 -0.43 Dominated £130,716 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 66: Scenario analysis 9: No excess mortality is associated with PsA; mortality 
based on general population all-cause mortality – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £30,534 35.07 2.56         


Adalimumab £45,583 35.07 2.97 £15,049 0.41 £36,629 £36,629 


Etanercept £47,318 35.07 3.09 £1,735 0.12 £14,207 £31,491 


Golimumab £47,401 35.07 3.07 £83 -0.02 Dominated £32,896 


Ustekinumab £57,264 35.07 3.57 £9,946 0.48 £20,747 £26,403 


Infliximab £106,132 35.07 3.14 £48,868 -0.43 Dominated £130,716 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 67: Scenario analysis 10: EQ-5D utilities from Bojke et al. used (with age-
adjustment) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 1.08         


Adalimumab £42,932 30.83 1.48 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 1.60 £1,727 0.12 £14,408 £30,107 


Golimumab £44,742 30.83 1.58 £83 -0.02 Dominated £31,509 


Ustekinumab £62,037 30.83 2.07 £17,378 0.47 £37,222 £33,467 


Infliximab £105,250 30.83 1.65 £43,213 -0.42 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 68: Scenario analysis 10: EQ-5D utilities from Bojke et al. used (with age-
adjustment) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 1.08         


Adalimumab £42,932 30.83 1.48 £13,985 0.40 £34,790 £34,790 


Etanercept £44,659 30.83 1.60 £1,727 0.12 £14,408 £30,107 


Golimumab £44,742 30.83 1.58 £83 -0.02 Dominated £31,509 


Ustekinumab £54,576 30.83 2.07 £9,917 0.47 £21,241 £25,921 


Infliximab £105,250 30.83 1.65 £50,674 -0.42 Dominated £134,679 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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Table 69: Scenario analysis 11: EQ-5D utilities from PSUMMIT used (with age-
adjustment) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 4.87         


Adalimumab £42,932 30.83 5.16 £13,985 0.29 £47,425 £47,425 


Etanercept £44,659 30.83 5.25 £1,727 0.09 £19,362 £40,907 


Golimumab £44,742 30.83 5.23 £83 -0.02 Dominated £42,962 


Ustekinumab £62,037 30.83 5.59 £17,378 0.34 £50,914 £45,615 


Infliximab £105,250 30.83 5.28 £43,213 -0.31 Dominated £183,985 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 70: Scenario analysis 11: EQ-5D utilities from PSUMMIT used (with age-
adjustment) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 4.87         


Adalimumab £42,932 30.83 5.16 £13,985 0.29 £47,425 £47,425 


Etanercept £44,659 30.83 5.25 £1,727 0.09 £19,362 £40,907 


Golimumab £44,742 30.83 5.23 £83 -0.02 Dominated £42,962 


Ustekinumab £54,576 30.83 5.59 £9,917 0.34 £29,055 £35,330 


Infliximab £105,250 30.83 5.28 £50,674 -0.31 Dominated £183,985 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 71: Scenario analysis 12: EQ-5D utilities from PSUMMIT used (no age-
adjustment) – without the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 4.88         


Adalimumab £42,932 30.83 5.17 £13,985 0.29 £47,425 £47,425 


Etanercept £44,659 30.83 5.26 £1,727 0.09 £19,362 £40,907 


Golimumab £44,742 30.83 5.25 £83 -0.02 Dominated £42,962 


Ustekinumab £62,037 30.83 5.60 £17,378 0.34 £50,914 £45,615 


Infliximab £105,250 30.83 5.29 £43,213 -0.31 Dominated £183,985 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 


Table 72: Scenario analysis 12: EQ-5D utilities from PSUMMIT used (no age-
adjustment) – with the PAS for ustekinumab 


Technologies 
Total Incremental ICER (cost 


per QALY) 
ICER vs. 


conv. mgmt.  Costs LY QALYs Costs QALYs 


Conv. mgmt. £28,947 30.83 4.88         


Adalimumab £42,932 30.83 5.17 £13,985 0.29 £47,425 £47,425 


Etanercept £44,659 30.83 5.26 £1,727 0.09 £19,362 £40,907 


Golimumab £44,742 30.83 5.25 £83 -0.02 Dominated £42,962 


Ustekinumab £54,576 30.83 5.60 £9,917 0.34 £29,055 £35,330 


Infliximab £105,250 30.83 5.29 £50,674 -0.31 Dominated £183,985 
ICER, incremental cost-effectiveness ratio; LY, life-years; QALYs, quality-adjusted life-years 
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TNF alpha inhibitor-exposed population: ustekinumab vs. conventional management 


Table 73: Scenario analyses: TNF alpha inhibitor-exposed population, ustekinumab 
vs. conventional management 


Technologies 
Total costs 


(£) 
Total LYG Total QALYs 


Incremental 
costs (£) 


Incremental 
QALYs 


ICER (£) 
incremental 


(QALYs) 


Scenario analysis 1: All treatments assessed for initial response at Week 12  


without the PAS  


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £66,265 30.83 3.54 £36,268 1.01 £36,007 


with the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £57,812 30.83 3.54 £27,814 1.01 £27,614 


Scenario analysis 2: All treatments assessed for initial response at Week 24 


without the PAS  


Conv. mgmt £29,565 30.83 2.85       


Ustekinumab £72,613 30.83 3.86 £43,049 1.01 £42,705 


with the PAS 


Conv. mgmt £29,565 30.83 2.85       


Ustekinumab £62,435 30.83 3.86 £32,871 1.01 £32,608 


Scenario analysis 3: PsARC or PASI 75 responders continue treatment 


without the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £85,729 30.83 4.24 £55,732 1.71 £32,683 


with the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £71,901 30.83 4.24 £41,903 1.71 £24,574 


Scenario analysis 4: PsARC and PASI 75 responders continue treatment 


without the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £56,003 30.83 3.32 £26,005 0.78 £33,211 


with the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £50,280 30.83 3.32 £20,282 0.78 £25,903 


Scenario analysis 5: PASI score related costs include phototherapy 


without the PAS 


Conv. mgmt £56,969 30.83 2.54       


Ustekinumab £97,878 30.83 3.86 £40,909 1.32 £30,922 


with the PAS 


Conv. mgmt £56,969 30.83 2.54       


Ustekinumab £87,700 30.83 3.86 £30,731 1.32 £23,229 


Scenario analysis 6: Annual risk of withdrawal from treatment is 11.4% 


without the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £82,374 30.83 4.16 £52,376 1.62 £32,257 


with the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £69,544 30.83 4.16 £39,546 1.62 £24,355 


Scenario analysis 7: HAQ rebounds to a lower HAQ score than baseline (score = 1) on withdrawal 
from active treatment 


without the PAS 


Conv. mgmt £29,308 30.83 4.34       


Ustekinumab £72,027 30.83 5.55 £42,719 1.21 £35,341 


with the PAS 


Conv. mgmt £29,308 30.83 4.34       


Ustekinumab £61,849 30.83 5.55 £32,541 1.21 £26,921 
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Technologies 
Total costs 


(£) 
Total LYG Total QALYs 


Incremental 
costs (£) 


Incremental 
QALYs 


ICER (£) 
incremental 


(QALYs) 


Scenario analysis 8: Baseline weight is 77.4 kg based on the general population (HSE, 2012) 


without the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £67,124 30.83 3.91 £37,127 1.37 £27,035 


with the PAS 


Conv. mgmt £29,998 30.83 2.54       


Ustekinumab £63,550 30.83 3.91 £33,552 1.37 £24,432 


Scenario analysis 9: No excess mortality is associated with PsA; mortality based on general 
population all-cause mortality 


without the PAS 


Conv. mgmt £31,633 35.07 2.51       


Ustekinumab £75,568 35.07 3.87 £43,936 1.36 £32,281 


with the PAS 


Conv. mgmt £31,633 35.07 2.51       


Ustekinumab £65,313 35.07 3.87 £33,680 1.36 £24,746 


Scenario analysis 10: EQ-5D utilities from Bojke et al. used - with age-adjustment 


without the PAS 


Conv. mgmt £29,998 30.83 1.03       


Ustekinumab £72,618 30.83 2.36 £42,620 1.32 £32,215 


with the PAS 


Conv. mgmt £29,998 30.83 1.03       


Ustekinumab £62,440 30.83 2.36 £32,442 1.32 £24,522 


Scenario analysis 11: EQ-5D utilities from PSUMMIT used - with age-adjustment 


without the PAS 


Conv. mgmt £29,998 30.83 4.84       


Ustekinumab £72,618 30.83 5.81 £42,620 0.97 £44,113 


with the PAS 


Conv. mgmt £29,998 30.83 4.84       


Ustekinumab £62,440 30.83 5.81 £32,442 0.97 £33,578 


Scenario analysis 12: EQ-5D utilities from PSUMMIT used - no age-adjustment 


without the PAS 


Conv. mgmt £29,998 30.83 4.86       


Ustekinumab £72,618 30.83 5.82 £42,620 0.97 £44,113 


with the PAS 


Conv. mgmt £29,998 30.83 4.86       


Ustekinumab £62,440 30.83 5.82 £32,442 0.97 £33,578 
Conv. mgmt = conventional management strategies; ICER, incremental cost-effectiveness ratio; LYG, life years gained; 
QALYs, quality-adjusted life years 


 







Patient access scheme submission: TA313 ustekinumab for PsA Page 44 of 56 


 


4.12 If any of the criteria on which the patient access scheme depends 


are clinical variable (for example, choice of response measure, level 


of response, duration of treatment), sensitivity analyses around the 


individual criteria should be provided, so that the Appraisal 


Committee can determine which criteria are the most appropriate to 


use. 


Not applicable because the PAS does not depend on any clinical variable (see 


Section 3.5). 
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Impact of patient access scheme on ICERs 


4.13 For financially based schemes, please present the results showing 


the impact of the patient access scheme on the ICERs for the base-


case and any scenario analyses. A suggested format is shown below 


(see table 5). If you are submitting the patient access scheme at the 


end of the appraisal process, you must include the scenario with the 


assumptions that the Appraisal Committee considered to be most 


plausible.  


The results of the scenario analyses detailed in Section 4.11 above are summarised 


in Table 74, Table 75 and Table 76 below. 


TNF alpha inhibitor-naïve population 


Without the PAS, ustekinumab is dominated by adalimumab in the vast majority of 


scenarios. However, with the PAS, ustekinumab becomes the least expensive 


among all the biologic treatment options. Moreover, ustekinumab’s ICER vs. 


conventional management is below £30k/QALY in all scenarios when the PAS is 


applied. 


The extensive scenario analyses demonstrate that, with the PAS, ustekinumab is a 


cost-effective treatment option for the TNF alpha inhibitor-naïve population.   


Table 74: Impact of the PAS on ICERs – TNF alpha inhibitor-naïve population 
 ICER for intervention versus: 


conv. mgmt  adalimumab 


Without PAS With PAS Without PAS With PAS 


Base-case £26,230 £21,692 Dominated UST cheaper 


Scenario 1 £29,962 £24,826 Dominated UST cheaper 


Scenario 2 £33,806 £27,914 Dominated UST cheaper 


Scenario 3 £26,202 £21,512 Dominated UST cheaper 


Scenario 4 £29,290 £24,929 Dominated UST cheaper 


Scenario 5 £26,129 £21,592 Dominated UST cheaper 


Scenario 6 £26,058 £21,411 Dominated UST cheaper 


Scenario 7 £26,475 £21,896 Dominated UST cheaper 


Scenario 8 £23,786 £21,555 Dominated UST cheaper 


Scenario 9 £26,099 £21,698 Dominated UST cheaper 


Scenario 10 £26,230 £21,692 Dominated UST cheaper 


Scenario 11 £35,768 £29,580 Dominated UST cheaper 


Scenario 12  £35,768 £29,580 Dominated UST cheaper 


Scenario 13 £26,273 £21,725 Dominated UST cheaper 
PAS: patient access scheme, UST: ustekinumab 
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TNF alpha inhibitor-exposed population: sequencing analysis 


When the PAS is applied, ustekinumab’s ICER vs. TNF alpha inhibitors is below 


£30k/QALY in all cases, except under scenario 1 (All treatments assessed for initial 


response at week 12) and scenario 2 (All treatments assessed for initial response at 


week 24) (Table 75). It must be noted, however, that neither of these scenarios is in 


fact realistic; whilst response to TNF alpha inhibitors should be assessed at week 12 


as recommended in NICE TA199 and TA220(5, 6), the SmPC for ustekinumab 


states “Consideration should be given to discontinuing treatment in patients who 


have shown no response up to 28 weeks of treatment”(2). 


The extensive scenario analyses using the sequencing model demonstrate that 


ustekinumab is a cost-effective treatment option compared against TNF alpha 


inhibitors for the TNF alpha inhibitor-exposed population.   


Table 75: Impact of the PAS on ICERs – sequencing analysis 
 ICER for intervention versus: 


etanercept golimumab 


Without PAS With PAS Without PAS With PAS 


Base-case £37,222 £21,241 GOL dominated GOL dominated 


Scenario 1 £68,001 £34,275 GOL dominated GOL dominated 


Scenario 2 £75,395 £38,496 
GOL cheaper 


than ETA 
GOL cheaper 


than ETA 


Scenario 3 
ETA cheaper 


than GOL 
ETA cheaper 


than GOL 
£89,061 £29,509 


Scenario 4 
ETA cheaper 


than GOL 
ETA cheaper 


than GOL 
£30,640 £16,659 


Scenario 5 £36,154 £20,174 
GOL cheaper 


than ETA 
GOL cheaper 


than ETA 


Scenario 6 £41,278 £23,122 GOL dominated GOL dominated 


Scenario 7 £38,748 £22,153 GOL dominated GOL dominated 


Scenario 8 £26,350 £21,162 GOL dominated GOL dominated 


Scenario 9 £36,366 £20,747 GOL dominated GOL dominated 


Scenario 10 £37,222 £21,241 GOL dominated GOL dominated 


Scenario 11 £50,914 £29,055 GOL dominated GOL dominated 


Scenario 12  £50,914 £29,055 GOL dominated GOL dominated 
ETA: etanercept; GOL: golimumab, PAS: patient access scheme, UST: ustekinumab 
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TNF alpha inhibitor-exposed population: ustekinumab vs. conventional management 


The results of the scenario analyses indicate that, if the PAS is applied, 


ustekinumab’s ICER is well below £30k/QALY in most scenarios.  


Table 76: Impact of the PAS on ICERs – vs. conventional management 
 ICER for intervention versus conv. mgmt  


Without PAS With PAS 


Base-case £32,215 £24,522 


Scenario 1 £36,007 £27,614 


Scenario 2 £42,705 £32,608 


Scenario 3 £32,683 £24,574 


Scenario 4 £33,211 £25,903 


Scenario 5 £30,922 £23,229 


Scenario 6 £32,257 £24,355 


Scenario 7 £35,341 £26,921 


Scenario 8 £27,035 £24,432 


Scenario 9 £32,281 £24,746 


Scenario 10 £32,215 £24,522 


Scenario 11 £44,113 £33,578 


Scenario 12  £44,113 £33,578 
PAS: patient access scheme 


 


One of the exceptions is scenario 2 (All treatments assessed for initial response at 


week 24) for which the ICER is £32.6k/QALY. However, this result should be treated 


with caution for a number of reasons.  


First, as we commented in our response to the ACD, the British Society for 


Rheumatology (BSR) and British Health Professionals in Rheumatology (BHPR) 


guideline stated that: “…in most cases patients should have had adequate 


therapeutic trials of two standard DMARDs (either sequentially or in combination) 


prior to the prescription of biologic therapies. An adequate therapeutic trial is defined 


either as failure to tolerate a DMARD or active disease despite treatment of at least 


12 weeks at target therapeutic dose of a conventional DMARD”(7). Regarding this 


guideline, TA Guidance 313 stated that “[the Committee] noted that this did not 


preclude assessment of response at 24 weeks”. However, it is also true that 


assessment of response at week 12 is not precluded. Moreover, there is no intrinsic 


reason why the timing of assessment for ustekinumab and conventional 


management has to be exactly the same in the economic model.      


Second, as we also commented in our response to the ACD, the Committee’s 


preference for assessing treatment response for conventional management at week 


24 would create a discrepancy among the modelling methodologies across NICE 


appraisals in the same condition. In the York model for the NICE TA199 and in the 
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de novo model for TA 220, treatment response to conventional management was 


assumed to be assessed at week 12-16.(5, 6)    


Therefore, the result of scenario 2 should be deemed as the worst case for 


ustekinumab’s cost-effectiveness and treated with caution. 


The scenarios 11 and 12 are based on the utility equations derived from the 


PSUMMIT study results. These scenarios are in fact now redundant since “the 


Committee concluded that using the previously published equation [i.e. Bojke et al. 


equation as in the base case] would be more appropriate and would support a 


consistent approach between appraisals” (TA Guidance 313, para.4.14).(3)  


The extensive scenario analyses demonstrate that, with the PAS, ustekinumab is a 


cost-effective treatment option compared against conventional management for the 


TNF alpha inhibitor-exposed population.    
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Conclusion 


There is currently a lack of NICE-recommended treatment alternatives to TNF alpha 


inhibitors for treating active PsA, particularly for patients who are TNF alpha inhibitor-


exposed and for whom TNF alpha inhibitors are not suitable. Indeed, the “potential 


value of additional treatment options for people with psoriatic arthritis” was 


recognised by the Committee (TA Guidance 313 para. 4.5)(3).  


As stated in the Guidance, ustekinumab can be considered an “innovative 


technology, because it is in a different class to TNF alpha inhibitors and targets a 


different inflammatory pathway” (para. 4.22)(3). It has a unique mode of action, and 


therefore represents a new option that may prove effective in those patients who 


have failed currently available options. The TA Guidance stated; “Clinical specialists 


considered that ustekinumab has the potential to offer an innovative treatment option 


to fulfil this need. The Committee acknowledged that [a group of people with 


psoriatic arthritis for whom TNF alpha inhibitors are not suitable] represents a distinct 


group with an important unmet need that warrants additional consideration” (para. 


4.5)(3). Furthermore, regarding the TNF alpha inhibitor-naïve population for whom 


TNF alpha inhibitors are inappropriate, the Committee “emphasised that 


ustekinumab is innovative for this population, as it potentially fulfils an important 


unmet need” (para. 4.19)(3).   


The extension of the PAS to the new PsA indication considerably improves the cost 


effectiveness of ustekinumab. Janssen has conducted extensive scenario and 


sensitivity analyses using the three economic models presented above. The models 


used are “similar to the models used in previous NICE appraisals of treatments for 


psoriatic arthritis” (para. 3.8)(3), thereby reducing decision uncertainty. The results of 


the analyses presented above clearly demonstrate that, with the PAS, ustekinumab 


is a cost effective treatment option for both TNF alpha inhibitor-naïve and -exposed 


populations, whether it is compared with conventional management or with TNF 


alpha inhibitors.   
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5 Appendices 


5.1 Appendix A: Additional documents 


5.1.1 If available, please include copies of patient access scheme agreement 


forms, patient registration forms, pharmacy claim forms/rebate forms, 


guides for pharmacists and physicians, patient information documents. 
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Patient registration form (to be used when Bupa Home Healthcare is chosen by a 


NHS trust as a homecare provider) 
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Patient registration form (to be used when another homecare provider is chosen by a 


NHS trust) 


 


Patient referral guide 


 


Patient information guide 
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5.2 Appendix B: Details of outcome-based schemes 


5.2.1 If you are submitting a proven value: price increase scheme, as defined in 
the PPRS, please provide the following information: 


 the current price of the intervention 


 the proposed higher price of the intervention, which will be supported 
by the collection of new evidence 


 a suggested date for when NICE should consider the additional 
evidence. 


N/A 


5.2.2 If you are submitting an expected value: rebate scheme, as defined in the 
PPRS, please provide the following details: 


 the current price of the intervention (the price that will be supported by 
the collection of new evidence) 


 the planned lower price of the intervention in the event that the 
additional evidence does not support the current price 


 a suggested date for when NICE should consider the additional 
evidence. 


N/A 


5.2.3 If you are submitting a risk-sharing scheme, as defined in the PPRS, 
please provide the following details: 


 the current price of the intervention (the price that will be supported by 
the collection of new evidence) 


 the proposed relationship between future price changes and the 
evidence to be collected. 


N/A 


5.2.4 For outcome-based schemes, as defined in the PPRS, please provide the 
full details of the new information (evidence) planned to be collected, who 
will collect it and who will carry the cost associated with this planned data 
collection. Details of the new information (evidence) may include: 


 design of the new study 


 patient population of the new study 


 outcomes of the new study 


 expected duration of data collection 


 planned statistical analysis, definition of study groups and reporting 
(including uncertainty) 


 expected results of the new study 


 planned evidence synthesis/pooling of data (if applicable) 


 expected results of the evidence synthesis/pooling of data (if 
applicable). 







Patient access scheme submission: TA313 ustekinumab for PsA Page 54 of 56 


N/A 


5.2.5 If you are submitting a risk-sharing scheme, please specify the period 
between the time points when the additional evidence will be considered. 


N/A 


5.2.6 Please provide the clinical effectiveness data resulting from the evidence 
synthesis and used in the economic modelling of the patient access 
scheme at the different time points when the additional evidence is to be 
considered.  


N/A 


5.2.7 Please provide the other data used in the economic modelling of the 
patient access scheme at the different time points when the additional 
evidence is to be considered. These data could include cost/resource use, 
health-related quality of life and utilities.  


N/A 


5.2.8 Please present the cost-effectiveness results as follows. 


 For proven value: price increase schemes, please summarise in 
separate tables: 


 the results based on current evidence and current price 


 the anticipated results based on the expected new evidence and the 
proposed higher price. 


 For expected value: rebate schemes, please summarise in separate 
tables: 


 the results based on the expected new evidence and the current 
price (which will be supported by the additional evidence collection) 


 the results based on the current evidence and the lower price (if the 
new evidence is not forthcoming). 


 For risk-sharing schemes, please summarise in separate tables: 


 the results based on current evidence and current price 


 the results based on the expected new evidence and the current 
price (which will be supported by the additional evidence collection) 


 the results based on the current evidence and the lower price (if the 
new evidence is not forthcoming) 


 the anticipated results based on the expected new evidence and the 
proposed higher price. 


A suggested format is shown in table 3, section 4.7. 


N/A 


5.2.9 Please present in separate tables the incremental results for the different 
scenarios as described above in section 5.2.8 for the type of outcome-
based scheme being submitted.  


List the interventions and comparator(s) from least to most expensive. 
Present the incremental cost-effectiveness ratios (ICERs) in comparison 
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with baseline (usually standard care), and the incremental analysis 
ranking technologies in terms of dominance and extended dominance. A 
suggested format is presented in table 4, section 4.8. 


N/A 
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1 Introduction 


Following the publication of the NICE Technology Appraisal Guidance 313, that stated that, 


“Ustekinumab (given by itself or with another drug called methotrexate) is not recommended 


for active psoriatic arthritis when treatment with non-biological disease-modifying anti-rheumatic 


drugs (or DMARDs) has not worked well enough.”, 


the manufacturer (Janssen) made a Patient Access Scheme (PAS) submission to NICE. The ERG was 


requested by NICE to review the submission. The ERG’s critique of this PAS submission is presented 


in this short report. 


The ERG has identified that the changes in the new PAS economic models included: 


 A reduced price for 90 mg ustekinumab 


 Adjustments according to the NICE Appraisal Committee’s preferred assumptions as detailed 


in the TA Guidance 313 


These are presented and critiqued below. 


2 PAS Implementation 


2.1 PAS Price of 90 mg ustekinumab 


The manufacturer (Janssen) proposes that the price of 90 mg ustekinumab (two 45 mg vials) for adults 


with active psoriatic arthritis who weigh more than 100 kg should be the same as that of a single 45 


mg ustekinumab vial. This reduces the cost of 90 mg from £4,294 to £2,147 per year. 



http://www.nice.org.uk/guidance/ta313/ifp/chapter/the-condition-and-the-treatment

http://www.nice.org.uk/guidance/ta313/ifp/chapter/the-condition-and-the-treatment
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The ERG notes that 24.2% of the anti-TNF alpha naïve patients and 35.6% of the anti-TNF alpha 


experienced patients were assumed to weigh > 100 kg in the respective models. These percentages 


were derived from the PSUMMIT trials. Because the proportion of patients weighing greater than 


100 kg is higher in the anti-TNF alpha experienced patient model, the price change should have a 


greater effect on the anti-TNF alpha experienced patient model results than the anti-TNF alpha naïve 


patient results. 


2.2 Administration costs 


The costs associated with the operation of the PAS are presented in Table 1. Treatment-related costs 


associated with the PAS are presented in Table 2. 


Table 1: Costs associated with the implementation and operation of the patient access scheme (PAS), 


Table 4, P16 PAS MS 


 Calculation of cost Reference source 


Stock management  £0    No additional cost incurred due to the 


patient access scheme 


Administration of claim forms £4    PSSRU, Unit Costs of Health and Social 


Care 2012 (page 218). Hourly wage for 


hospital pharmacist £24 * 10 additional 


minutes to administer the patient access 


scheme   


Staff training £0    The relevant staff are likely to be already 


familiar with the patient access scheme 


for the psoriasis indication 


Tracking of supplies £0       This activity is conducted by the 


homecare provider 


Other costs £15    PSSRU, Unit Costs of Health and Social 


Care 2012 (page 235). Hourly wage for 


consultant (medical) £91 * 10 additional 


minutes to obtain patient consent and to 


administer the patient access scheme   


Audit £12 PSSRU, Unit Costs of Health and Social 


Care 2012 (page 218). Hourly wage for 


hospital pharmacist £24 * 30 minutes to 


audit (if needed) 


Total implementation and 


operation costs 


 £31    Total cost per psoriatic arthritis patient 


who receives ustekinumab    


PSSRU: Personal and Social Services Research Unit 
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Table 2: Additional treatment-related costs for the intervention both with and without the patient access 


scheme (PAS), Table 5, P17 PAS MS 


 Calculation of cost Reference source 


Providing intervention  £0    N/A    


Monitoring tests   £0    N/A    


Diagnostic tests  £0    N/A    


Appointments  £0    N/A    


Other costs  £2    PSSRU, Unit Costs of Health and Social 


Care 2012 (page 225). Hourly wage for 


hospital nurse £20 * 5 additional minutes 


to administer the patient access scheme 


per patient 


Other [add more rows as 


necessary] 


 £0    N/A    


Total treatment-related costs  £2         


PSSRU: Personal and Social Services Research Unit 


 


The manufacturer did not include these PAS associated costs in the model, stating they are 


immaterial. It is not clear to the ERG if the costs listed in Tables 1 and 2 are per injection or incurred 


less frequently. At most, assuming the operational costs are per injection (and with injections being 


administered 4.33 times per year on average), the total cost per year for a patient weighing >100 kg is 


£33*4.33 = £142.89. It was assumed that 24.2% of the anti-TNF naïve patients and 35.6% of the anti-


TNF alpha experienced patients were > 100 kg. Averaged out over all the patients, the cost is £34.60 


per anti-TNF naïve patient and £50.87 per anti-TNF experienced patient. If £142.89 is added to the 


cost of treating ustekinumab patients >100 kg then the ICER for ustekinumab compared to 


conventional management increases by around £500. Therefore, the ERG agrees that these costs are 


immaterial relative to the £2,147 per year cost of either dose of ustekinumab and so it does not have a 


significant impact on the cost-effectiveness of ustekinumab.  


3 Model changes based on NICE Appraisal Committee’s preferences 


The manufacturer submitted three models: 


 anti-TNF alpha naïve patients 


 anti-TNF alpha experienced patients 


 sequencing model 


Anti-TNF alpha naïve patient and anti-TNF alpha experienced patient models were both included in 


the original manufacturer’s submission. The ERG included a simple sequencing model in their ERG 


report in order to include other anti-TNFs as treatment comparators rather than just conventional 
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management following withdrawal from anti-TNF treatment. The sequencing model in the 


manufacturer’s PAS submission is the sequencing model included in the ERG report. 


3.1 How the PAS models relate to the previous models 


The ERG has produced several versions of the three submitted PAS models incorporating incremental 


changes in previous models, correcting errors and incorporating the preferred assumptions of the 


NICE Appraisal Committee. A summary of the model versions produced in chronological order with 


the changes made with respect to the previous models is presented in Table 3. 


The PAS submission model builds on the Final model described in Table 3, which is the ERG 


corrected model with the adjustment made to the golimumab 100 mg cost input. The base case model 


in this PAS submission includes two adjustments to the Final model: 


 The PAS price for 90 mg ustekinumab for patients > 100 kg 


 Incorporation of an effect of conventional management on skin symptoms 







5 


 


 


Table 3: The model versions produced in chronological order with the changes made with respect to the previous models. 


Models by 


population 


and sequence 


Model versions over time 


Original Updated* ERG corrected** Final*** PAS**** 


Anti-TNF 


alpha  naïve 


- Phototherapy costs 


removed 


+ 


PASI costs adjusted 


for inflation properly 


+ 


Different probability 


distributions 


Same as Updated 


+ 


Revised (higher) baseline HAQ and PASI 


scores 


Same as Updated 


+ 


Revised (higher) 


baseline HAQ and 


PASI scores  


+ 


Cost for golimumab 


100mg revised 


upwards 


Same as ERG corrected 


+ 


Cost for golimumab 100mg revised upwards 


+ 


PAS reduced price for ustekinumab 90 mg for 


patients >100 kg 


+ 


Incorporated effect of conventional 


management on PASI skin outcome 


Anti-TNF  


alpha 


experienced 


- Phototherapy costs 


removed 


+ 


PASI costs adjusted 


for inflation properly 


+ 


Different probability 


distributions 


Same as Updated 


+ 


Revised (higher) baseline HAQ and PASI 


scores 


Same as Updated 


+ 


Revised (higher) 


baseline HAQ and 


PASI scores  


 


Same as ERG corrected 


+ 


Cost for golimumab 100mg revised upwards 


+ 


PAS reduced price for ustekinumab 90 mg for 


patients >100 kg 


+ 


Incorporated effect of conventional 


management on PASI skin outcome 


Sequential
†
 NA NA Used the ERG corrected model assumptions, 


+ 


first biologic failure due to inefficacy 


+ 


ERG estimates for 2nd-line clinical 


effectiveness for anti-TNFs 


+  


Ustekinumab 2nd-line effectiveness data from 


PSUMMIT2 only 


NA Same as ERG corrected 


+ 


Cost for golimumab 100mg revised upwards 


+ 


PAS reduced price for ustekinumab 90 mg for 


patients >100 kg 


+ 


Incorporated effect of conventional 


management on PASI skin outcome for 1st-line 


treatment only***** 


*The Updated model was produced by the manufacturer in response to the points for clarification 


**The ERG corrected model was presented in Section 6 of the ERG report. This was not referred to in the FAD 


***The Final model was produced by the manufacturer during the consultation period in response to the ACD 


****The PAS model was produced by the manufacturer after the publication of the FAD in the PAS submission 


*****The ERG sequencing model assumed that only PsARC outcomes would change for 2nd-line treatment. The manufacturer claims this is conservative for ustekinumab  


†Different sequencing scenarios were produced. The one presented here was the scenario the NICE Committee found most useful 
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3.2 Changes made based on NICE Appraisal Committee preferred assumptions 


In TA Guidance 313, it is stated that the NICE Appraisal Committee expressed a desire for different 


scenarios to be evaluated and for preferred assumptions to be incorporated. These included: 


1) The effect of conventional management on skin symptoms (4.13, TA313) 


2) Treatment response should have been assessed at the same time point for the ustekinumab 


comparison with conventional management (4.15, TA313) 


3) 40 year time horizon preferable (4.16, TA313) 


4) Sequential analysis with (a) TNF alpha inhibitor failed because of lack of efficacy, and (b) 


clinical data taken directly from the PSUMMIT2 trial (4.19, TA313) 


5) An assessment of worsening HAQ-DI during ustekinumab or anti-TNF treatment (4.12, 


TA313) 


Of the above, in their PAS submission the manufacturer incorporated (1) the effect of conventional 


management on skin symptoms, (2) assessed treatment response at the same time point (24 weeks) for 


the ustekinumab comparison with conventional management in a sensitivity analysis, and (4) the 


preferred sequential analysis. 


3.3 The effect of conventional management on skin symptoms (PASI) 


Skin-related outcomes for ustekinumab and anti-TNFs in the previous models were modelled using 


PASI scores and these are translated into QALYs. In this model, skin-related outcomes for 


conventional management are modelled in the same way. The PASI score of a patient was the 


baseline score minus the change from baseline, with the change from baseline the average of the PASI 


change for PASI75 responders and non-responders. 


 


The PASI 75 response rates were derived from the PASI 50, PASI 75 and PASI 90 response rates. 


The response rates and the change from baseline scores were different for the anti-TNF alpha naive 


and experienced populations.  


The PASI scores for the patients that withdrew from treatment onto conventional management in the 


PAS model were also revised from the Final model. In the Final model, the PASI score for the 


patients that withdrew from treatment rebounded to baseline. In the PAS model, the PASI score was 


also calculated according to the formula given above. The average PASI score of a patient that had 


withdrawn from treatment to conventional management was not the same as the average PASI score 


of a patient in the conventional management strategy because 12 week conventional management 


PASI response rates were used in the conventional management strategy whereas 24 week 
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conventional management response rates were used in the anti-TNF alpha and ustekinumab strategies. 


The effect of this differed according to the population because different response rates and PASI 


change from baseline estimates differed between the populations. For the anti-TNF alpha naive 


population, the average PASI score for a patient withdrawn to conventional management from 


treatment was slightly higher (i.e. worse) than the average of a patient in the conventional 


management strategy. For the anti-TNF alpha experienced population, the average PASI score for a 


patient withdrawn to conventional management from treatment was slightly lower (i.e. better) than the 


average of a patient in the conventional management strategy. As shown in section 4, this meant that 


the introduction of an effect of conventional management on skin-related outcomes slightly improved 


the cost-effectiveness of ustekinumab compared to conventional management in the anti-TNF alpha 


experienced population.  


The ERG does not think that it is likely that the average PASI score of a patient withdrawn to 


conventional management from treatment would be less (i.e. better) than the average PASI score of a 


patient on conventional management. However, ensuring the average PASI scores are the same for 


patients on conventional management in each strategy by using 12 week response rates only increases 


the ICER of ustekinumab compared to conventional management by roughly £300-400. The 


Alternative model introduced in section 3.5 assumes 24 week response rates for conventional 


management in each strategy. 


The ERG considers the modelling of the effect of conventional management on skin-related outcomes 


mostly to be reasonable. The effect of incorporating the effect of conventional management on skin 


symptoms on the results compared to the results of a previous model is presented in Section 4. 


3.4 Sequential model 


The population of the sequential model was anti-TNF alpha experienced patients. The baseline PASI 


score included in the PAS submission was the same as that included in the anti-TNF alpha 


experienced patient model. However, the PASI response rates included in the sequential model were 


those included in anti-TNF alpha naïve patient model. This was based on an ERG simplifying 


assumption made in Section 6 of the ERG report, and the ERG considers this to be appropriate. In the 


anti-TNF alpha experienced patient model the PASI response rates were obtained from the 


PSUMMIT2 trial. In general, the ERG considers the results of the sequential model to be highly 


uncertain.  


3.5 ERG analyses 


In order to provide some context for the results of the manufacturer’s PAS submission, the ERG 


presents the results of the following analyses: 
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1) the Final model, with and without the PAS price 


2) a model closer to the NICE Appraisal Committee’s preferred assumptions with a 40 year time 


horizon and response at 24 weeks for both ustekinumab and conventional management, 


hereafter referred to as the Alternative model 


For the assessment of worsening HAQ-DI during ustekinumab or anti-TNF treatment, the ERG notes 


the lack of data to inform the analysis; the model changes required are too involved for the ERG to 


undertake given the time available. 


The Final model is presented to allow the effect of the PAS, independent of the inclusion of PASI in 


conventional management to be assessed. The Alternative model is presented to allow the effect of the 


PAS to be assessed on a model that includes as many as possible of the Alternative assumptions and 


scenarios.  


The ERG found three errors in the original manufacturer’s model (Final model), which were carried 


through to the models in the PAS submission and four errors specific to the PAS submitted models. 


These errors are listed in Appendix 6.1 and the code changes required listed in Appendix 6.2. The 


ERG therefore produced corrected as well as uncorrected Final model results and PAS submission 


model results. The Alternative model incorporates the corrections. 


4 Results 


In this section the uncorrected and corrected manufacturer’s PAS submission results are presented, the 


uncorrected and corrected Final model results are presented, and the results of an Alternative model 


closer to the NICE Appraisal Committee’s preferred assumptions (as identified by the ERG from TA 


Guidance 313) an incorporating the corrections are presented. A few of the model errors end up 


cancelling each other out, but there is a considerable impact on the absolute costs and an effect on 


absolute QALYs. The errors tended to underestimate cost and QALYs associated with the outcomes, 


hence the most effective treatments were disadvantaged by the errors. It is the underestimate of the 


HAQ state-related costs that mostly explains the change in absolute costs, and it is the underestimate 


of QALYs associated with each health state in year two that mostly explains the change in absolute 


QALYs. Correcting these errors causes the ICER for ustekinumab compared to conventional 


management to reduce significantly, but ustekinumab becomes less cost-effective compared to the 


more effective anti-TNF alpha treatments. 


The NICE Appraisal Committee considered the incremental cost-effectiveness ratios for four 


populations for which there was some evidence. These are presented in Table 4 along with the most 


appropriate comparator according to the NICE Appraisal Committee and the principal model that was 
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used in addition to the results of manufacturer and ERG sensitivity analyses. The results for these 


populations will be highlighted. 


Table 4: Populations considered for ustekinumab by the NICE Committee, the most appropriate 


comparators and the model used 


Population for ustekinumab Most appropriate comparator Model used 


anti-TNF alpha naïve, anti-TNF 


alpha indicated (4.18, TA313) 


Anti-TNFs anti-TNF alpha naïve patient 


anti-TNF alpha naïve, anti-TNF 


alpha contraindicated (4.19, 


TA313) 


Conventional management anti-TNF alpha naïve patient 


anti-TNF  alpha experienced, 


withdraw from anti-TNF due to 


lack of efficacy or adverse 


reactions (4.20, TA313) 


Anti-TNFs sequencing 


anti-TNF alpha  experienced, anti-


TNFs as a class have failed (4.21, 


TA3131) 


Conventional management anti-TNF alpha  experienced 


patient 


 


4.1 The manufacturer’s results 


4.1.1 Uncorrected results 


The manufacturer produced deterministic results for the models with and without the PAS price and 


probabilistic sensitivity analysis results for the models with the PAS price. All of the following results 


are from probabilistic sensitivity analyses, except for the sequencing model results to be consistent 


with the original ERG report. In general, the probabilistic ICERs were in the range £1,000 to £2,000 


greater than the deterministic ICERs. The full incremental cost-effectiveness results and the pairwise 


results compared to conventional management for the manufacturer’s model excluding the PAS for 


the anti-TNF alpha naïve population are presented in Table 5. The results for ustekinumab with the 


PAS price are reported on a separate line. The results for the anti-TNF alpha experienced population 


are presented in Table 6. The results of the sequencing model are presented in Table 7. 
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Table 5: Anti-TNF alpha naïve patients: incremental cost-effectiveness analysis for the uncorrected 


Manufacturer’s model excluding the PAS and the individual results for ustekinumab with the PAS 


Technologies 
Total Incremental 


ICER 


(cost per 


QALY) 


(£) 


ICER 


vs. 


conv. 


Mngmt 


(£) 


Costs (£) QALYs Costs (£) QALYs     


Conventional management 


strategies 
25,916 4.67         


Adalimumab 60,251 6.25 ED ED ED 21,786 


Ustekinumab 65,913 6.1 Dominated Dominated Dominated 28,014 


Etanercept 67,235 6.73 41,319 2.06 20,058 20,092 


Golimumab 67,898 6.65 Dominated Dominated Dominated 21,180 


Infliximab 128,279 6.9 61,044 0.18 347,532 45,860 


Ustekinumab (PAS) 59,105 6.09 33,135 1.43 ED 23,164 


Probability ustekinumab is most cost-effective at £30,000: 0 (no PAS) 0 (PAS) 


ED: extendedly dominated 


 


Table 6: Anti-TNF alpha experienced patients: incremental cost-effectiveness analysis for the uncorrected 


Manufacturer’s model excluding the PAS and the individual results for ustekinumab with the PAS 


Technologies 


Total 


  


Incremental 


  


ICER (cost per 


QALY) (£) 


  Costs (£) QALYs Costs (£) QALYs   


Conventional 


management strategies 30,022 2.84    


Ustekinumab 72,891 4.10 42,875 1.26 33,993 


Ustekinumab (PAS) 62,724 4.08 32,700 1.27 25,675 


Probability ustekinumab is most cost-effective at £30,000: 0.18 (no PAS) 0.85 (PAS) 


 


Table 7: Sequencing model: the cost-effectiveness of ustekinumab with and without the PAS given 


different first-line treatments for the uncorrected manufacturer's model 


 Incremental ICER of ustekinumab with the 


following treatment as first-line treatment (£) 


Pairwise ICER 


vs conventional 


management (£) Model Golimumab  Adalimumab  Etanercept  


Without PAS        37,222  


 


       37,222  


 


       35,481  


 


         33,467  


 


With PAS        25,921         25,921         25,921  


 


        25,921 


 


 


The ICERs for ustekinumab for the populations identified in TA Guidance 313 are collated in Table 8.  
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Table 8: ICERs for ustekinumab for the populations considered for ustekinumab by the NICE Appraisal 


Committee 


Population for ustekinumab Most appropriate 


comparator 


Model used ICER 


anti-TNF alpha naïve, anti-


TNF alpha indicated  


Anti-TNFs anti-TNF alpha naïve 


patient 


Dominated (no PAS), ED (PAS) 


P(CE)=0 with PAS  


anti-TNF alpha naïve, anti-


TNF contraindicated  


Conventional 


management 


anti-TNF alpha naïve 


patient 


£28,014 (no PAS), £23,164 (PAS) 


  


anti-TNF alpha  


experienced, withdraw 


from anti-TNF due to lack 


of efficacy or adverse 


reactions  


Anti-TNFs sequencing £35,481 (no PAS), £25,921 (PAS) 


 


anti-TNF alpha  


experienced, anti-TNFs as a 


class have failed 


Conventional 


management 


anti-TNF alpha  


experienced patient 


£33,993 (no PAS), £25,657 (PAS) 


P(CE)=0.85 with PAS 


ED, extendedly dominated; P(CE), the probability of ustekinumab being the most cost-effective treatment at the 


£30.000 threshold 


 


For the anti-TNF alpha naïve, anti-TNF alpha indicated population, ustekinumab is dominated 


without the PAS price and extendedly dominated with the PAS price (Table 19). For the anti-TNF 


alpha naïve, anti-TNF alpha contraindicated population, the ICER for ustekinumab is £28,014 without 


the PAS price and £23,164 with the PAS price (Table 19). For the anti-TNF alpha  experienced who 


have withdrawn from anti-TNFs due to lack of efficacy or adverse reactions population, the ICER for 


ustekinumab is £35,481 without the PAS price and £25,921 with the PAS price (Table 21). For the 


anti-TNF alpha experienced, in whom anti-TNFs as a class have failed population, the ICER for 


ustekinumab is £33,993 without the PAS price and £25,657 with the PAS price (Table 20). The ERG 


re-emphasises the uncertainty surrounding the results of the sequencing model. The probability that 


ustekinumab is cost-effective at the £30,000 threshold is 0.85 with the PAS price for the anti-TNF 


alpha experienced population but 0 for the anti-TNF alpha naïve population. 


The manufacturer reproduced all of the scenarios from the original submission conducting 


incremental and pairwise cost-effectiveness analyses. Please see the manufacturer’s PAS submission 


for the full results. In summary, for the anti-TNF naïve alpha patient model, the pairwise ICER results 


compared to conventional management ranged from £23,786 to £35,768 without the PAS price to 


£21,411 to £29,580 with a PAS price. For the anti-TNF experienced alpha patient model, the pairwise 


ICER results compared to conventional management ranged from £27,035 to £44,113 without the 


PAS price to £23,229 to £33,578 with a PAS price. For the sequencing model, the pairwise ICER 


results compared to conventional management ranged from £28,263 to £48,435 without the PAS price 


to £25,311 to £37,591 with a PAS price. 
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4.1.2 ERG corrected results 


The full incremental cost-effectiveness results and the pairwise results compared to conventional 


management for the manufacturer’s model excluding the PAS for the anti-TNF alpha naïve population 


are presented in Table 9. The results for ustekinumab with the PAS price are reported on a separate 


line. The results for the anti-TNF alpha experienced population are presented in Table 10. The results 


of the sequencing model are presented in Table 11. 


Table 9: Anti-TNF alpha naïve patients: incremental cost-effectiveness analysis for the corrected 


Manufacturer’s model excluding the PAS and the individual results for ustekinumab with the PAS 


Technologies 
Total 


 


Incremental 


 


ICER (cost 


per 


QALY) 


(£) 


ICER 


vs. 


Mngmt 


(£) 


 
Costs (£) QALYs Costs (£) QALYs 


  
Conventional management 


strategies 
 61,446  4.90 - - - - 


Adalimumab  89,716  6.68  ED  ED  ED   15,909  


Ustekinumab  95,842  6.49 Dominated  Dominated Dominated   21,605  


Etanercept  96,680  7.25  35,234  2.35  14,993   15,027  


Golimumab  97,438  7.14 
 


Dominated  
Dominated 


 


Dominated  
 16,103  


Infliximab  157,379  7.45  60,698  0.20  299,615   37,660  


Ustekinumab with PAS  88,472  6.49  ED  ED ED  17,008  


 Probability ustekinumab is most cost-effective at £30,000 for full analysis: 0 (no PAS) 0 (PAS). Probability 


ustekinumab is most cost-effective at £30,000 compared to conv. mgmnt: 0.91 (no PAS) 0.98 (PAS) 


ED: extendedly dominated 


 


Table 10: Anti-TNF alpha experienced patients: incremental cost-effectiveness analysis for the corrected 


Manufacturer’s model excluding the PAS and the individual results for ustekinumab with the PAS 


Technologies Total 


 


Incremental 


 


ICER (cost per 


QALY) 


  Costs QALYs Costs QALYs   


Conventional management 


strategies 
      67,422  3.03       


Ustekinumab     105,578  4.44         38,156  1.41          27,052  


Ustekinumab (PAS)       94,618  4.44         27,196  1.41          19,284  


Probability ustekinumab is most cost-effective at £30,000: 0.77 (no PAS) 0.97 (PAS) 
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Table 11: Sequencing model: the cost-effectiveness of ustekinumab with and without the PAS given 


different first-line treatments for the corrected manufacturer's model 


 Incremental ICER of ustekinumab with the 


following treatment as first-line treatment (£) 


Pairwise ICER 


vs conventional 


management (£) Model Golimumab  Adalimumab  Etanercept  


Without PAS 35,698  


 


 35,698  


 


        33,553  


 


        25,404  


 


With PAS 19,702  


 


       19,702  


 


18,429  


 


         18,171  


 


 


The ICERs for ustekinumab for the populations identified in TA Guidance 313 are collated in Table 


12.  


Table 12: ICERs for ustekinumab for the populations considered for ustekinumab by the NICE 


Appraisal Committee 


Population for ustekinumab Most appropriate 


comparator 


Model used ICER 


anti-TNF alpha naïve, anti-


TNF alpha indicated  


Anti-TNFs anti-TNF alpha naïve 


patient 


Dominated (no PAS), ED (PAS) 


P(CE)=0 with PAS  


anti-TNF alpha naïve, anti-


TNF contraindicated  


Conventional 


management 


anti-TNF alpha naïve 


patient 


£21,605 (no PAS), £17,008 (PAS) 


 P(CE)=0.98 with PAS 


anti-TNF alpha  


experienced, withdraw 


from anti-TNF due to lack 


of efficacy or adverse 


reactions  


Anti-TNFs sequencing £33,553 (no PAS), £18,429 (PAS) 


 


anti-TNF alpha  


experienced, anti-TNFs as a 


class have failed 


Conventional 


management 


anti-TNF alpha  


experienced patient 


£27,052 (no PAS), £19,284 (PAS) 


P(CE)=0.97 with PAS 


ED, extendedly dominated; P(CE), the probability of ustekinumab being the most cost-effective treatment at the 


£30.000 threshold 


 


For the anti-TNF alpha naïve, anti-TNF alpha indicated population, ustekinumab is dominated 


without the PAS price and extendedly dominated with the PAS price (Table 9). For the anti-TNF 


alpha naïve, anti-TNF alpha contraindicated population, the ICER for ustekinumab is £21,605  


without the PAS price and £17,008 with the PAS price (Table 9). For the anti-TNF alpha  experienced 


who have withdrawn from anti-TNFs due to lack of efficacy or adverse reactions population, the 


ICER for ustekinumab is £33,553  without the PAS price and £18,429 with the PAS price (Table 11). 


For the anti-TNF alpha experienced, in whom anti-TNFs as a class have failed population, the ICER 


for ustekinumab is £27,052 without the PAS price and £19,284 with the PAS price (Table 10). The 


ERG re-emphasises the uncertainty surrounding the results of the sequencing model. The probability 


that ustekinumab is cost-effective at the £30,000 threshold is 0.97 with the PAS price for the anti-TNF 


alpha experienced population but 0 for the anti-TNF alpha naïve population. 
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4.2 The effect of the PAS price on the Final model 


4.2.1 Uncorrected Final model 


The full incremental cost-effectiveness results and the pairwise results compared to conventional 


management for the Final model excluding the PAS for the anti-TNF alpha naïve population are 


presented in Table 13. The results for ustekinumab with the PAS price are reported on a separate line. 


The results for the anti-TNF alpha experienced population are presented in Table 14. The results of 


the sequencing model are presented in Table 15. 


Table 13: Anti-TNF alpha naïve patients: incremental cost-effectiveness analysis for the uncorrected 


Final model excluding the PAS, and the individual result for ustekinumab with the PAS 


Technologies 


Total Incremental 


ICER (cost per 


QALY) (£) 


ICER vs. 


conv. 


Mngmt (£) 


Costs (£) QALYs Costs (£) QALYs     


Conventional 


management strategies 


     


33,069  


          


4.62  
        - 


Adalimumab 
     


64,471  


          


6.39  
 ED   ED   ED  


                


17,763  


Ustekinumab 
     


70,280  


          


6.20  


 


Dominated  
 Dominated   Dominated  


                


23,567  


Etanercept 
     


72,216  


          


6.93  


            


39,146  


              


2.31  
          16,969  


                


16,969  


Golimumab 
     


72,931  


          


6.84  


 


Dominated  
 Dominated   Dominated  


                


17,948  


Infliximab 
   


134,840  


          


7.12  


            


62,624  


              


0.20  
        320,055  


                


40,665  


Ustekinumab (PAS)     62,713          6.20  ED ED  ED            18,762  


Probability ustekinumab is most cost-effective at £30,000: 0 (no PAS) 0 (PAS) 


 


Table 14: Anti-TNF alpha experienced patients: cost-effectiveness of ustekinumab compared to 


conventional management with and without the PAS for the uncorrected Final model 


Technologies 


Total 


  


Incremental 


  


ICER (cost per 


QALY) (£) 


  Costs (£) QALYs Costs (£) QALYs   


Conventional 


management strategies 


         


36,022  
2.81       


Ustekinumab 


         


77,294  
4.19 


         


41,272  
1.39          29,784  


Ustekinumab (PAS)     66,063  4.20        30,040  1.39          21,668  


Probability ustekinumab is most cost-effective at £30,000: 0.589 (no PAS) 0.94 (PAS) 
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Table 15: Sequencing model: the cost-effectiveness of ustekinumab with and without the PAS given 


different first-line treatments for the uncorrected Final model 


 Incremental ICER of ustekinumab with the 


following treatment as first-line treatment (£) 


Pairwise ICER 


vs conventional 


management (£) Model Golimumab  Adalimumab  Etanercept  


Without PAS        32,824         37,851         32,824         27,469  


With PAS        21,449        21,449         20,330  


 


       19,991  


 


The ICERs for ustekinumab for the populations identified in TA Guidance 313 are collated in 


Table 16.  


Table 16: ICERs for ustekinumab for the populations considered for ustekinumab by the NICE 


Committee 


Population for ustekinumab Most appropriate 


comparator 


Model used ICER 


anti-TNF alpha naïve, anti-


TNF alpha indicated  


Anti-TNFs anti-TNF alpha naïve 


patient 


Dominated (no PAS), ED (PAS) 


P(CE)=0 with PAS 


anti-TNF alpha naïve, anti-


TNF alpha contraindicated  


Conventional 


management 


anti-TNF alpha naïve 


patient 


£23,567 (no PAS), £18,762 (PAS)  


anti-TNF alpha  


experienced, withdraw 


from anti-TNF due to lack 


of efficacy or adverse 


reactions  


Anti-TNFs sequencing £32,824 (no PAS), £20,330 (PAS) 


anti-TNF  alpha 


experienced, anti-TNFs as a 


class have failed 


Conventional 


management 


anti-TNF alpha  


experienced patient 


£29,784 (no PAS), £21,668 (PAS) 


P(CE)=0.94 with PAS 


ED, extendedly dominated; P(CE), the probability of ustekinumab being the most cost-effective treatment at the 


£30.000 threshold 


 


For the anti-TNF alpha naïve, anti-TNF alpha indicated population, ustekinumab is dominated 


without the PAS price and extendedly dominated with the PAS price (Table 13). For the anti-TNF 


alpha naïve, anti-TNF alpha contraindicated population, the ICER for ustekinumab is £23,567 without 


the PAS price and £18,762 with the PAS price (Table 13). For the anti-TNF alpha experienced, 


withdraw from anti-TNF due to lack of efficacy or adverse reactions population, the ICER for 


ustekinumab is £32,824 without the PAS price and £20,330 with the PAS price (Table 15). For the 


anti-TNF alpha experienced, anti-TNFs as a class have failed population; the ICER for ustekinumab is 


£29,784 without the PAS price and £21,668 with the PAS price (Table 14). The probability that 


ustekinumab is cost-effective at the £30,000 threshold is 0.94 with the PAS price for the anti-TNF 


alpha experienced population but 0 for the anti-TNF naïve population. 
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4.2.2 ERG corrected Final Model 


The full incremental cost-effectiveness results and the pairwise results compared to conventional 


management for the Final model excluding the PAS for the anti-TNF alpha naïve population are 


presented in Table 17. The results for ustekinumab with the PAS price are reported on a separate line. 


The results for the anti-TNF alpha experienced population are presented in Table 18. The results of 


the sequencing model are presented in Table 19. 


Table 17: Anti-TNF alpha naïve patients: incremental cost-effectiveness analysis for the corrected Final 


model excluding the PAS, and the individual result for ustekinumab with the PAS 


Technologies Total 


 


Incremental 


 


ICER (cost per 


QALY) 


ICER vs. 


conv. Mngmt 


  Costs QALYs Costs QALYs     


Conventional management 


strategies 
      62,813  4.83 -  -  -  -  


Adalimumab       90,944  6.63  ED  ED  ED              15,614  


Ustekinumab       96,970  6.44  Dominated  Dominated  Dominated              21,262  


Etanercept       97,761  7.19          34,948  2.36           14,808              14,792  


Golimumab       98,477  7.09  Dominated  Dominated  Dominated              15,816  


Infliximab     158,423  7.40         60,662  0.21         295,037              37,229  


Ustekinumab (PAS)       89,620  6.44  ED  ED ED             16,658  


Probability ustekinumab is most cost-effective at £30,000 for full analysis: 0 (no PAS) 0 (PAS). Probability ustekinumab is 


most cost-effective at £30,000 compared to conv. mgmnt: 0.76 (no PAS) 0.98 (PAS) 


 


Table 18: Anti-TNF alpha experienced patients: cost-effectiveness of ustekinumab compared to 


conventional management with and without the PAS for the corrected Final model 


Technologies Total 


 


Incremental 


 


ICER (cost per 


QALY) 


  Costs QALYs Costs QALYs   


Conventional management 


strategies 
      67,914  2.99 -  -  -  


Ustekinumab     106,113  4.40          38,200  1.40          27,238  


Ustekinumab (PAS)       95,249  4.39          27,335  1.40          19,488  


Probability ustekinumab is most cost-effective at £30,000: 0.76 (no PAS) 0.97 (PAS) 


 


Table 19: Sequencing model: the cost-effectiveness of ustekinumab with and without the PAS given 


different first-line treatments for the corrected Final model 


 Incremental ICER of ustekinumab with the 


following treatment as first-line treatment (£) 


Pairwise ICER 


vs conventional 


management (£) Model Golimumab  Adalimumab  Etanercept  


Without PAS        34,892 34,892        32,836 24,802 


With PAS 19,196       19,196 17,980         17,691 
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The ICERs for ustekinumab for the populations identified in TA Guidance 313 are collated in 


Table 20.  


Table 20: ICERs for ustekinumab for the populations considered for ustekinumab by the NICE 


Committee 


Population for ustekinumab Most appropriate 


comparator 


Model used ICER 


anti-TNF alpha naïve, anti-


TNF alpha indicated  


Anti-TNFs anti-TNF alpha naïve 


patient 


Dominated (no PAS), ED (PAS) 


P(CE)=0 with PAS 


anti-TNF alpha naïve, anti-


TNF alpha contraindicated  


Conventional 


management 


anti-TNF alpha naïve 


patient 


£21,262 (no PAS), £16,658 (PAS)  


P(CE)=0.98 with PAS 


anti-TNF alpha  


experienced, withdraw 


from anti-TNF due to lack 


of efficacy or adverse 


reactions  


Anti-TNFs sequencing £32,836 (no PAS), £17,980 (PAS) 


anti-TNF  alpha 


experienced, anti-TNFs as a 


class have failed 


Conventional 


management 


anti-TNF alpha  


experienced patient 


£27,238 (no PAS), £19,488 (PAS) 


P(CE)=0.97 with PAS 


ED, extendedly dominated; P(CE), the probability of ustekinumab being the most cost-effective treatment at the 


£30.000 threshold 


 


For the anti-TNF alpha naïve, anti-TNF alpha indicated population, ustekinumab is dominated 


without the PAS price and extendedly dominated with the PAS price (Table 17). For the anti-TNF 


alpha naïve, anti-TNF alpha contraindicated population, the ICER for ustekinumab is £21,262 without 


the PAS price and £16,658 with the PAS price (Table 17). For the anti-TNF alpha experienced, 


withdraw from anti-TNF due to lack of efficacy or adverse reactions population, the ICER for 


ustekinumab is £32,836 without the PAS price and £17,980 with the PAS price (Table 19). For the 


anti-TNF alpha experienced, anti-TNFs as a class have failed population; the ICER for ustekinumab is 


£27,238 without the PAS price and £19,488 with the PAS price (Table 18). The probability that 


ustekinumab is cost-effective at the £30,000 threshold is 0.97 with the PAS price for the anti-TNF 


alpha experienced population but 0 for the anti-TNF naïve population. 


4.3 The effect of the PAS price on an Alternative model with the preferred 


assumptions of the NICE Committee 


All the errors identified by the ERG have been corrected in the models to produce the results 


presented in this section. 


The full incremental cost-effectiveness results and the pairwise results compared to conventional 


management for the Alternative model excluding the PAS for the anti-TNF alpha naïve population are 


presented in Table 21. The results for ustekinumab with the PAS price are reported on a separate line. 


The results for the anti-TNF alpha experienced population are presented in Table 22. The results of 


the sequencing model are presented in Table 23. 
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Table 21: Anti-TNF alpha naïve patient model: incremental cost-effectiveness analysis for the Alternative 


model excluding the PAS, and the individual result for ustekinumab with the PAS 


Technologies 
Total 


 


Incremental 


 


ICER (cost 


per 


QALY) (£) 


ICER vs. 


conv. mgmt. 


(£) 


  Costs (£) QALYs Costs (£) QALYs   


Conventional 


management strategies 
 59,755  5.26 - - - - 


Adalimumab  88,573  6.71  ED  ED  ED   19,915  


Ustekinumab  94,613  6.52  Dominated  Dominated  Dominated   27,699  


Etanercept  95,514  7.27  35,759  2.01  17,791   17,809  


Golimumab  96,273  7.16  Dominated  Dominated  Dominated   19,213  


Infliximab  150,338  7.47  54,823  0.20  268,107   40,943  


Ustekinumab with PAS  87,278  6.52  ED  ED ED  21,857  


Probability ustekinumab is most cost-effective at £30,000 for full analysis: 0 (no PAS) 0 (PAS). Probability ustekinumab is 


most cost-effective at £30,000 compared to conv. mgmnt: 0.7 (no PAS) 0.91 (PAS) 


ED: extendedly dominated 


 


 


Table 22: Experienced patient model: cost-effectiveness of ustekinumab compared to conventional 


management with and without the PAS for the Alternative model 


Technologies 
Total 


 


Incremental 


 


ICER (cost 


per QALY) 


(£) 


 
Costs (£) QALYs Costs (£) QALYs 


 


Conventional management 


strategies 
 65,929  3.34 - - - 


Ustekinumab  104,651  4.44  38,721  1.10  35,098  


Ustekinumab (PAS)  93,745  4.44  27,816  1.10  25,292  


Probability ustekinumab is most cost-effective at £30,000: 0.11 (no PAS) 0.84 (PAS) 


 


Table 23: Sequencing model: the cost-effectiveness of ustekinumab with and without the PAS given 


different first-line treatments for the Alternative model 


 Incremental ICER of ustekinumab with the 


following treatment as first-line treatment (£) 


Pairwise ICER 


vs conventional 


management (£) Model Golimumab  Adalimumab  Etanercept  


Without PAS        35,742 35,742  35,295        39,125  


With PAS        25,393       25,393          25,393        25,393 


 


The ICERs for ustekinumab for the populations identified in TA Guidance 313 are collated in 


Table 24.  
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Table 24: ICERs for ustekinumab for the populations considered for ustekinumab by the NICE 


Committee 


Population for ustekinumab Most appropriate 


comparator 


Model used ICER 


anti-TNF alpha naïve, anti-


TNF alpha indicated  


Anti-TNFs anti-TNF alpha naïve 


patient 


Dominated (no PAS), ED (PAS) 


P(CE)=0 with PAS 


anti-TNF alpha naïve, anti-


TNF alpha contraindicated  


Conventional 


management 


anti-TNF alpha naïve 


patient 


£27,699 (no PAS), £ 21,857 (PAS) 


P(CE)=0.91 with PAS 


anti-TNF alpha  


experienced, withdraw 


from anti-TNF due to lack 


of efficacy or adverse 


reactions  


Anti-TNFs sequencing £35,295 (no PAS), £25,393 (PAS) 


anti-TNF alpha  


experienced, anti-TNFs as a 


class have failed 


Conventional 


management 


anti-TNF alpha  


experienced patient 


£35,098 (no PAS), £25,292 (PAS) 


P(CE)=0.84 with PAS 


ED, extendedly dominated; P(CE), the probability of ustekinumab being the most cost-effective treatment at the 


£30.000 threshold 


 


For the anti-TNF alpha naïve, anti-TNF alpha indicated population, ustekinumab is dominated 


without the PAS price and extendedly dominated with the PAS price (Table 21). For the anti-TNF 


alpha naïve, anti-TNF alpha contraindicated population, the ICER for ustekinumab is £27,699 without 


the PAS price and £21,857 with the PAS price (Table 21). For the anti-TNF alpha experienced, 


withdraw from anti-TNF due to lack of efficacy or adverse reactions population, the ICER for 


ustekinumab is £35,295 without the PAS price and £25,393 with the PAS price (Table 23). For the 


anti-TNF alpha experienced, anti-TNFs as a class have failed, the ICER for ustekinumab is £35,098 


without the PAS price and £25,292 with the PAS price (Table 22). The probability that ustekinumab 


is cost-effective at the £30,000 threshold is 0.84 with the PAS price for the anti-TNF alpha 


experienced population but 0 for the anti-TNF alpha naïve population.  


We explored the individual contributions of changing the time horizon to 40 years and changing the 


time of assessment of conventional management to 24 weeks from 12 weeks. For the anti-TNF alpha 


experienced patients, the pairwise ICER compared to conventional management for ustekinumab in 


the manufacturer’s PAS submission model was £19,284. When the time horizon is adjusted to 40 


years, this increases the ICER slightly to £19,301. However, when the assessment time for 


conventional management is changed to 24 weeks, this increases the ICER further to £25,292.  


A 24 week time point of assessment rather than a 12 week assessment time point affects the results 


because different PsARC and PASI75 response rates are used. These response rates are assumed to 


persist for the remainder of the time horizon in the model, adjusting downwards over time due to 


mortality. The response rates were estimated from a mixed treatment comparison and are reported in 


Table 25. For the anti-TNF alpha experienced population, the PASI75 response rate is higher at 24 
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weeks than at 12 weeks. The PsARC response rate is lower. The net effect of a 24 week assessment 


time point is an increase in QALYs for conventional management. The ICER estimate appears 


sensitive to these values.  


Table 25: PsARC and PASI75 response rates at 12 and 24 weeks for conventional management 


 Response rates 


 Naive population Experienced population 


 12 weeks 24 weeks 12 weeks 24 weeks 


PsARC ***** ***** 29% 25.8% 


PASI75 **** **** 1.6% 3.2% 


 


5 ERG summary 


 


The ERG considers that the PAS implementation and the effect of conventional management on skin 


symptoms have been adequately modelled. On review of the TA Guidance 313 the ERG identified 


two additional NICE Appraisal Committee preferred assumptions that could have been implemented 


in the base case. These were the same assessment time point for conventional management as for 


ustekinumab (24 weeks) and a forty year time horizon to be consistent with previously published 


models.  


In the manufacturer’s model, the PAS price brings the ICER of ustekinumab down below the £30,000 


threshold for each of the considered populations except for the anti-TNF naïve population, for which 


there was a 0 probability of ustekinumab being the most cost-effective treatment. A summary of the 


results for the corrected Final model, the manufacturer’s model and the Alternative model with the 


PAS price is presented in Table 26. The difference between the results of the Manufacturer’s model 


and the Final model in Table 26 shows that, with the addition of the effect of conventional 


management on skin symptoms, the ICER of ustekinumab increases slightly except for the anti-TNF 


alpha experienced, anti-TNFs as a class have failed population. This is due to the use of 24 week 


conventional management response rates for patients withdrawn to conventional management form 


treatment compared to 12 week conventional management response rates for patients starting on 


conventional management. 


In the uncorrected models presented in Table 27, there was an increase in the ICER for ustekinumab 


when compared to conventional management when the effect of conventional management on skin 


symptoms was included, and increased further when the same 24 week assessment time point is used. 


Ustekinumab remained dominated by extension in every case in the anti-TNF alpha naive population.   
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The difference between the results of the Alternative model and the Manufacturer’s model in Table 26 


shows that, with a 40 year time horizon and the same assessment time point at 24 weeks for 


conventional management and ustekinumab, the ICER of ustekinumab increases. When a time 


horizon of 40 years is modelled without modelling the same assessment time point for conventional 


management and ustekinumab, the results do not change greatly. Most of the increase in the ICER is 


due to the same assessment point, but with the PAS price the ICER remained below £30,000/QALY 


for every population, except for the anti-TNF alpha naïve, anti-TNF alpha indicated population, for 


which ustekinumab was extendedly dominated. 


The errors in the manufacturer’s models substantially affect the absolute costs and QALYs, and the 


ICER for ustekinumab compared to conventional management reduces significantly as a result for all 


of the populations except for the anti-TNF alpha naïve, anti-TNF alpha indicated population, as the 


anti-TNF alpha treatments always dominate ustekinumab by extension. 


Table 26: Summary of the results for the ERG corrected Final model, the manufacturer’s PAS model and 


the Alternative model with the PAS price 


Population for ustekinumab Final Model (with 


PAS) 


Manufacturer’s 


PAS model  (with 


PAS) 


Alternative Model 


(with PAS) 


anti-TNF alpha naïve, anti-TNF alpha 


indicated  


Extendedly 


dominated 


Extendedly 


dominated 


Extendedly 


dominated 


anti-TNF alpha naïve, anti-TNF 


contraindicated  


£16,658 £17,008 £21,857 


anti-TNF alpha  experienced, withdraw 


from anti-TNF due to lack of efficacy 


or adverse reactions  


£17,980 £18,429 £28,281 


anti-TNF alpha  experienced, anti-


TNFs as a class have failed 


£19,488 £19,284 £ 25,292 


 


Table 27: Summary of the results for the uncorrected Final model, the manufacturer’s model and the 


Alternative model with the PAS price 


Population for ustekinumab Final Model (with 


PAS) 


Manufacturer’s 


PAS model  (with 


PAS) 


Alternative Model 


(with PAS) 


anti-TNF alpha naïve, anti-TNF alpha 


indicated  


Extendedly 


dominated 


Extendedly 


dominated 


Extendedly 


dominated 


anti-TNF alpha naïve, anti-TNF 


contraindicated  


£18,762 £23,164 £30,177 


anti-TNF alpha  experienced, withdraw 


from anti-TNF due to lack of efficacy 


or adverse reactions  


£20,330 £25,921 £38,679 


anti-TNF alpha  experienced, anti-


TNFs as a class have failed 


£21,668 £25,657 £34,845 
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6 Appendices 


6.1 Appendix 1- Model errors 


There were inconsistencies in accounting for outcomes across the Markov model cycles within 


models and between models. The ERG found the following errors in the Final model and these also 


apply to the PAS submission model: 


1) From year 2 onwards patients received only 12 weeks’ worth of HAQ costs per cycle when 


the cycles are actually 1-year cycles. Since the first cycle was labelled 0 and the first four 


cycles were of 12 weeks duration each, this equates to cycle 4 onwards. 


2) For year 2 only, only 12 weeks’ worth of QALYs were applied when a full year of QALYs 


should have been applied.  


3) Discounting started in year 3 (cycle 5) rather than year 2. 


The following errors were identified in the PAS submission models only: 


4) For patients receiving conventional management, MRU costs (consultation and diagnostic) 


were only incurred for patients who were PsARC responders, whereas in the Final model all 


patients on conventional management incurred these costs. 


5) For patients on conventional management, when a patient died they continued to incur HAQ 


costs for the remaining cycles of the model up to the time horizon. 


6) For year 2 only, only 12 weeks’ worth of costs associated with PASI scores were applied 


when a full year of PASI-related costs should have been applied.  


7) While (correctly) the original Final model calculated the patients in each health state in year 2 


(from cycles 3 to 4) by accounting for the mortality risk associated with the fourth quarter of 


year 1, i.e. the mortality risk associated with 12 weeks, in the PAS submission model the 


mortality risk associated with one year was applied. 


6.2 Appendix 2 – Model changes 


6.2.1 To correct the HAQ scores per cycle 


For the Final models,  


Remove “ /(365.25/7/12) from the end of the code 


“Calcs_Ustekinumab!ED35:ED86”,  


and the same for every treatment except for conventional management, which should be 


“Calcs_CMS!BT35:BT86”,  


For the PAS models, it is the same for each treatment except for CMS, which should be 
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“Calcs_CMS!CP35:CP86”,  


6.2.2 Year 2 QALYs 


For both the original Final models and PAS submission models: 


For the QALY estimates in year 2, change end of code in Calcs_Ustekinumab!EP35:EV86”, 


to IF($B35>3,1,((12*7)/365.25))) from IF($B35>4,1,((12*7)/365.25))). Make the comparable 


changes for the other treatment strategies. 


6.2.3 Discounting 


To correct the discounting error in every Final and PAS model, the following changes were made: 


In ‘Calcs_Ustekinumab!F35’ 


Change 


=IF(ROUND($D$31+$C35,0)>100,"",1/(1+p_Discount_Costs)^ROUNDDOWN(C35,0)) 


to  


=IF(ROUND($D$31+$C35,0)>100,"",1/(1+p_Discount_Costs)^ROUNDUP(C35,0)) 


Drag so that the change is made to “Calcs_Ustekinumab!F35:G86. 


Repeat for every intervention. 


6.2.4 Conventional management MRU costs 


To correct the conventional management MRU costs, 


 In “Calcs_CMS!CO32:CO86”, change  SUM(BU34:BV34) to SUM(BT34:BW34) 


6.2.5 Conventional management HAQ costs 


To correct the conventional management HAQ costs to avoid deceased incurring costs, 


 In “Calcs_CMS!CP33:CP86”, change  SUM(BT34:BX34) to SUM(BT34:BW34) 


6.2.6 Conventional management PASI cost in year 2 


To correct the conventional management PASI cost in year 2,  


In “Calcs_CMS!CQ35”, 


Change 







  24 


=IF(ROUND($D$31+C35,0)>100,"",SUMPRODUCT(CG35:CJ35,BT35:BW35)*IF(Phototherapy_C


hoice="include",p_Cost_PASI_With_Photo,p_Cost_PASI_No_Photo)/(365.25/7/12)) 


to 


=IF(ROUND($D$31+C35,0)>100,"",SUMPRODUCT(CG35:CJ35,BT35:BW35)*IF(Phototherapy_C


hoice="include",p_Cost_PASI_With_Photo,p_Cost_PASI_No_Photo)) 


6.2.7 Mortality risk in cycle 3 


To change the health state distributions in cycle 4 in order to account for the 12 week mortality risk of 


cycle 3, 


In “Calcs_CMS!K35:O35” and for the other interventions 


add /(365.25/7/12), for example 


change 


=IF(ROUND($D$31+C35,0)>100,"",K34*(1-VLOOKUP(D34,Mortality_Range,6,FALSE))) 


to 


=IF(ROUND($D$31+C35,0)>100,"",K34*(1-VLOOKUP(D34,Mortality_Range,6,FALSE) 


/(365.25/7/12))) 





