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Term Definition
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Term Definition

SEM Standard error of the mean
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

B.1.1.1 Population

The submission covers the technology, tofacitinib’s full anticipated marketing

authorisation for this indication, which is || GTcNG
I Therefore, the pcJIA cohort

of the pivotal trial for tofacitinib, Study A3921104, which included patients with
extended oligoarticular JIA, polyarthritis rheumatoid factor positive (RF+),
polyarthritis rheumatoid factor negative (RF-), or systemic JIA with active arthritis but
without active symptoms (Figure 5) is the focus of the current submission. The study
also included patients with enthesitis-related arthritis (ERA) and psoriatic arthritis
(PsA); however, it is important to highlight, that these categories are not included in
the proposed marketing authorisation and were not included in analysis of the
primary endpoint. Efficacy data from patients with ERA and PsA are not presented in

this submission; however, these categories are included in the safety analyses.
The decision problem addressed by the submission is shown in Table 1.

B.1.1.2 Comparators

Pfizer believes that the two most relevant comparators from the list specified in the

scope are adalimumab and tocilizumab, for the following reasons:

e Adalimumab, a tumour necrosis factor inhibitor (TNFi) is the technology that is
most frequently initiated in pcJIA, due to its established efficacy, effectiveness
in treating JIA-associated uveitis (1), a comorbidity associated with JIA and
the availability of biosimilars, which have lower net price than Humira, the

originator adalimumab.

e Tocilizumab, an interleukin-6 (IL-6) inhibitor is also considered as a relevant
comparator because this is the most frequently used technology with an
alternative mode of action to TNFi and is also approved for polyarticular JIA in

children from 2 years of age.
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Pfizer believes that these two comparators adequately represent the NICE
recommended treatment options. According to UK registry data between 2004 and
2019, most patients (91%) initiated treatment with a TNFi (2). Currently the most
commonly initiated TNFi is adalimumab, because of the above-mentioned reasons.
Etanercept is less frequently initiated as the first TNFi. The most commonly used non-

TNFi is tocilizumab and abatacept is less frequently used (3).

Tofacitinib offers a different formulation (oral) and mode of action to both these

comparators (see Section B.1.3B.1.3).

See Table 1 for details of other comparators included in the final scope but not

included in the decision problem addressed in this submission.
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Table 1 The decision problem

Final scope issued by NICE

Decision problem addressed in
the company submission

Rationale if different from the final
NICE scope

ERA whose disease has responded
inadequately to NSAIDs and who
have not been offered a DMARD

Currently available biologic DMARDs
(abatacept, adalimumab, etanercept,
tocilizumab): for people whose
disease has responded inadequately
to, or who are intolerant of, one or
more DMARDs

Infliximab (uveitis-associated JIA)

Rituximab (RF-positive arthritis)

treatment pathway is for people
whose disease has responded
inadequately to or who are intolerant
of, one or more DMARDs.

The most relevant comparators from
the list of currently available biologic
DMARDs for tofacitinib are
adalimumab and tocilizumab, as
explained in B.1.1.2.

Population People aged 2 years and older with | | GTcNGEEEE In line with expected marketing
JIA authorisation indication

|
I
It should be noted that this excludes
sJIA with active systemic disease.

Intervention Tofacitinib Tofacitinib -

Comparators Methotrexate for people with PsA or The position of tofacitinib in the Abatacept, adalimumab, etanercept

and tocilizumab are all relevant
comparators as per the expected
indication for tofacitinib. However, for
the current FTA comparison, Pfizer
selected two of these comparators to
demonstrate similarity in clinical
effectiveness and costs. Adalimumab is
the most frequently used biologic
DMARD in pcJIA, and tocilizumab
represents an alternative mode of
action to TNF inhibitors.

Infliximab does not have a marketing
authorisation for JIA; however, it has
been used off-label for a specific
subgroup of patients with uveitis
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Anakinra (sJIA, subject to ongoing
NICE appraisal)

associated with JIA or for whom self-
injection may be challenging. JIA
associated uveitis is outside the
proposed marketing authorisation for
tofacitinib. Rituximab does not have
marketing authorisation for JIA;
however, it has been used off label for
patients with RF+ arthritis. Most
patients with pcJIA have RF- disease,
therefore it is also unlikely to be
relevant comparator for this appraisal.

Anakinra has a marketing authorisation
for systemic JIA only, which is_outside
the proposed marketing authorisation
for tofacitinib

Outcomes

Disease activity (including disease
flares and remission)

Physical function

Joint damage

Body weight and height
Pain

Corticosteroid sparing

JIA-specific outcomes where relevant
(e.g. enthesitis and dactylitis counts)

Mortality
Adverse effects of treatment
HRQoL

Disease activity (including disease
flares and remission)

Physical function

Pain (collected as part of JIA ACR
and CHAQ questionnaire)

Mortality
Adverse effects of treatment
HRQoL

Joint damage was not collected as an
outcome in Study A3921104.

The trial required stable concomitant
medication therefore no corticosteroid
sparing data are available.

Enthesitis and dactylitis counts are
relevant to enthesitis-related and
juvenile psoriatic arthritis only; these
subtypes are not included in the
polyarticular cohort and are not
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included in the proposed marketing
authorisation of tofacitinib.

Body weight and height has been
collected at each visit according to
schedule of activities in the protocol,
however the trial has not been powered
to detect difference on this endpoint
and no effectiveness analysis has been
presented. This is in line with other
trials conducted in this patient
population and included in previous
NICE appraisals.

Economic
analysis

The reference case stipulates that the
cost effectiveness of treatments
should be expressed in terms of
incremental cost per quality-adjusted
life year.

If the technology is likely to provide
similar or greater health benefits at
similar or lower cost than
technologies recommended in
published NICE technology appraisal
guidance for the same indication, a
cost-comparison may be carried out.
The reference case stipulates that the
time horizon for estimating clinical
and cost effectiveness should be
sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared.

Tofacitinib provides similar health
benefits at similar cost to biologic
DMARDSs, as demonstrated by an
indirect treatment comparison.
Therefore, a cost comparison
analysis versus adalimumab and
tocilizumab has been carried out.

Costs are considered from an NHS
and Personal Social Services
perspective.

A patient access scheme for
tofacitinib has been included as part
of the analysis.

Tofacitinib provides similar health
benefits at similar costs than
technologies recommended in
published NICE technology appraisal
guidance, TA373.

As such, a cost-comparison analysis
was conducted.

The cost comparison compares the
drug acquisition and administration
costs for tofacitinib versus adalimumab
and tocilizumab.

Adalimumab and tocilizumab were
selected as the most appropriate
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Costs will be considered from an
NHS and Personal Social Services
perspective.

The availability of any commercial
arrangements for the intervention,
comparator and subsequent
treatment technologies will be taken
into account.

The model considered the costs of
adalimumab biosimilars.

comparators given their wide usage in
clinical practice.

Subgroups to be

If evidence allows, subgroups by JIA

JIA category

In line with subgroup analyses in Study

considerations
including issues
related to equity
or equality

products should be taken into
account.

adalimumab biosimilars.

Additional benefits of tofacitinib
versus the comparators: Patients
with fear of needles or needle
phobia have significant distress
relating to administration of
treatment by injection.

considered category will be considered Open-label baseline CRP levels A3921104
Geographical region
Baseline body weight
Age
Special The availability and cost of biosimilar | The model considered the costs of Tofacitinib is the first advanced

treatment option that is available in oral
formulation as tablet or oral solution.
Current DMARD treatments for JIA are
mainly administered via IV or SC
injection or infusion. However, these
routes of administration can be painful
and may lead to a fear of needles or
needle phobia. These are more
common among children and
adolescents than adults. High levels of
injection fear can correlate with worse
disease outcomes.

ACR, American College of Rheumatology; CHAQ, Child Health Assessment Questionnaire; CRP, C-reactive protein; DMARD, disease modifying anti-rheumatic drug; ERA, enthesitis related
arthritis; HRQoL, health-related quality of life; IV, intravenous; JIA, juvenile idiopathic arthritis; NSAID, non-steroidal anti-inflammatory drug; pcJIA polyarticular course JIA; PsA, psoriatic arthritis; RF,
rheumatoid factor; SC, subcutaneous; sJIA, systemic juvenile idiopathic arthritis.
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B.1.2

Description of the technology being appraised

Table 2 gives an overview of tofacitinib. The draft SmPC is included in Appendix C;

however, at the time of submission, an EPAR was not available.

Table 2 Technology being appraised

UK approved name and
brand name

Tofacitinib (Xeljanz®)

Mechanism of action

Tofacitinib is a Janus kinase (JAK) inhibitor. It
preferentially inhibits signalling by cytokine receptors
that associate with JAK3 and/or JAK1. Inhibition of
JAK disrupts signalling pathways that are critical to
immune and inflammatory responses.

Marketing authorisation/CE
mark status

Tofacitinib does not currently have marketing
authorisation for the indication in this submission. A
marketing authorisation application was submitted to
the European Medicines Agency (EMA) in |,
Committee for Medicinal Products for Human Use
(CHMP) positive opinion is anticipated in |||

Tofacitinib is already approved for the treatment of
rheumatoid arthritis, psoriatic arthritis and ulcerative
colitis in adults.

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

The anticipated indication is for the treatment of

Method of administration and
dosage

Tofacitinib is administered twice daily (BID), either as
5 mg tablets or weight-based equivalent oral solution,
as shown in Table 3 below.

Tofacitinib may be used as monotherapy or in
combination with methotrexate.

Additional tests or
investigations

Not applicable.

List price and average cost of a
course of treatment

5 mg tablets: 1 pack of 56 tablets costs £690.03.
At this dose, the annual cost is approximately £8,995.

1 mg/mL solution: a 240 mL bottle costs - It
would provide 30 days’ medication at a dose of 4 mg
BID (8 mL/day) and approximately 37 days’
medication at a dose of 3.2 mg BID (6.4 mL/day).
At this dose, the annual cost is approximately

, respectively.

Patient access scheme (if
applicable)

The current patient access scheme for tofacitinib will
also apply to the pcJIA indication. The scheme
provides a simple discount of [l to the list price.
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Table 3 Tofacitinib dosing schedule according to body weight

Body weight (kg) Dosing regimen

10 to <20 3.2 mg BID (as 3.2 mL oral solution)

20 to <40 4 mg BID (as 4 mL oral solution)

240 5 mg BID (as one 5 mg tablet or 5 mL oral solution)
BID, twice-daily

Source: Tofacitinib draft SmPC (5)

Population pharmacokinetic analyses were conducted using data from Phase 1,
Phase 3, and long-term extension studies. Based on this analysis, the dosing
recommendations used in the trial described in this submission were simplified while
still maintaining the same goal of achieving consistent average tofacitinib plasma

concentration for all JIA patients (see Section

Key points:
e |n Study A3921104, the pcJIA cohort included patients with 5 or more

active joints who had extended oligoarthritis, polyarthritis RF-,
polyarthritis RF+, or systemic JIA with active arthritis but without

active symptoms

¢ Significantly fewer patients experienced disease flare with tofacitinib
than with placebo (29.2% vs 52.9% at Week 44; P = 0.0031)

e Significantly more patients achieved JIA ACR 30, 50 and 70

responses at Week 44 with tofacitinib than with placebo

e Patients treated with tofacitinib had greater reductions in disease
activity than those who received placebo, as illustrated by results of
CHAQ, JADAS, JIA ACR inactive disease and clinical remission, as

well as JIA ACR core set variables outcomes

¢ In terms of comparative effectiveness, no head-to-head clinical trial
was conducted to compare tofacitinib with adalimumab or
tocilizumab, therefore an indirect treatment comparison was

conducted. The results shown that the risk of disease flare and ACR
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Pedi responses with tofacitinib are similar to that of adalimumab and

tocilizumab; none of the comparisons were statistically significant

B.3.1 Identification and selection of relevant studies

An SLR was carried out to identify evidence from RCTs on the efficacy and safety of
tofacitinib and biological therapies recommended by NICE in TA373 for the treatment
of pcJIA. The SLR identified 12 RCTs, 5 of which were relevant to the decision
problem of the current appraisal. Only 1 of these was a trial of tofacitinib (57). Of the
other RCTs identified, 3 were trials of adalimumab (58-60), and 1 was a trial of

tocilizumab (51).

A second SLR was carried out to identify non-RCT evidence on the efficacy and
safety of tofacitinib in pcJIA that could be used to supplement evidence from the
RCT. No non-RCT evidence was identified.

See Appendix D for full details of the process and methods used in the SLRs.

B.3.2 List of relevant clinical effectiveness evidence

There are no RCTs that compare tofacitinib with other treatments for pcJIA.
Evidence for the clinical effectiveness of tofacitinib is available from one placebo-
controlled trial, Study A3921104 (Table 7).
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Table 7 Clinical effectiveness evidence

Study Study A3921104 (NCT02592434)

Study design Phase 3, randomised, double-blind, placebo-controlled

withdrawal study

Population Patients aged 2 to <18 years with pcJIA2, PsA or ERA
Interventions Tofacitinib

Comparators Placebo

Indic_ate_if trial supports Yes v

application for

marketing authorisation No

Rationale for use/non-

use in the model Study A3921104 is the pivotal trial of tofacitinib in pcJIA. It

provided data for the application for MA and represents the
primary evidence base in this submission.

Reported outcomes e Disease activity (including occurrence of disease flare,
specified in the decision JIA ACR 30/50/70 response rates, JADAS, JIA ACR
problem inactive disease/clinical remission)

e Physical function

e HRQoL (CHQ and CHAQ)

e Adverse events

e Mortality

e Pain (JIA ACR and CHAQ)

All other reported

N/A
outcomes

#pcJlA included extended oligoarthritis, polyarthritis RF+, polyarthritis RF- and systemic JIA with active arthritis but without
active symptoms. ACR, American College of Rheumatology; CHAQ, Child Health Assessment Questionnaire; CHQ, Child
Health Questionnaire; ERA, enthesitis-related arthritis; HRQoL, health-related quality of life; JADAS, Juvenile Arthritis Disease
Activity Scale; JIA, juvenile idiopathic arthritis; MAA, marketing authorization application; pcJIA, polyarticular course JIA; PsA,
psoriatic arthritis; RF, rheumatoid factor

Source: Study A3921104 clinical study report (61)

Efficacy and safety data from Study A3921104 have been presented at the 2019
American College of Rheumatology/Association of Rheumatology Professionals
Annual Meeting (57) and at the 2020 European League Against Rheumatism
(EULAR) Congress (62). Data included in this submission are taken from these two
abstracts, the clinical study report (61) and the EMA assessment report on Study
A3921104 (63).

B.3.3).
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Note that patients weighing 240 kg treated with tofacitinib oral solution may be
switched to tofacitinib tablets. Patients weighing <40 kg cannot be switched from the

oral solution to the tablets.

For simplicity, the tofacitinib dose will be referred to as 5 mg BID throughout this

submission.

B.1.2.1 Tofacitinib’s mode of action

The pathogenesis of JIA is driven by pro-inflammatory cytokines and chemokines
activating immune cells, which infiltrate the joint synovium, causing inflammation and
tissue damage. Many of these cytokines utilise the JAK-signal transducer and
activator of transcription (STAT) pathway to induce the intracellular signalling
cascade that leads to the inflammatory response. JAKs are non-receptor protein
tyrosine kinases that associate with cytokine receptors. There are four members of
the JAK family: JAK1, JAK2, JAK 3 and TYKZ; each JAK has specificity for a
different set of cytokine receptors and each cytokine receptor needs at least two
associated JAKs in order to signal (6). Consequently, different combinations of JAKs
are associated with different cytokine receptors. Binding of the cytokine to its
receptor activates JAK, which then phosphorylates the cytokine receptor to allow
binding of STATs. The STATs are phosphorylated by JAK and released into the
cytoplasm, where they form dimers and translocate to the cell nucleus. Here, STATs
activate gene expression, leading to further cytokine production and therefore further

immune cell activation (6, 7) (Error! Reference source not found.).
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Figure 1 The JAK-STAT signalling pathway
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Tofacitinib preferentially inhibits signalling by cytokine receptors that associate with
JAK3 and/or JAK1 (6). The pairing of JAK3 with JAK1 is associated with cytokines
that signal through the gamma common chain-containing receptor, including IL-2, -4,
-7, -9, -15, and -21. These cytokines are integral to lymphocyte activation,
proliferation, and function. Other pairs containing JAK1 are associated with

additional pro-inflammatory cytokines, including IL-6 and interferon-y.

By targeting the JAK/STAT pathway, tofacitinib can modulate the response to
multiple cytokines, which results in modulation of the immune and inflammatory

response.
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B.1.3  Health condition and position of the technology in the

treatment pathway

Key points

JIA is an arthritis of unknown cause that begins before the age of 16 years and
persists for 6 or more weeks. It is characterised by inflammation of the
affected joint, which causes pain, swelling, joint stiffness and limited
movement. If untreated, this inflammation causes progressive erosive arthritis,

which can lead to disability and growth disorders.

Treatment of polyarticular course JIA may consist of corticosteroids, followed
by methotrexate. Patients with active disease whose symptoms do not
respond to or who are intolerant to methotrexate are treated with parenteral
biological DMARD as per NICE guidance TA373 (abatacept, adalimumab,

etanercept or tocilizumab)

Parenteral administration is associated with pain, injection site reactions and

may lead to needle phobia

Up to 50% of patients do not respond to their first biologic and are switched to
another biologic DMARD, therefore patients, carers and clinicians would value

an alternative treatment option

It is intended that tofacitinib will be used as an alternative to biologics in both

biologic-naive and biologic-experienced patients

Tofacitinib is a small molecule that inhibits JAK and downregulates production
of pro-inflammatory cytokines, therefore it offers an alternative mode of action

compared to the currently available biologic DMARDs

Tofacitinib is orally administered (as a liquid or tablet) and as the first oral
advanced treatment option, tofacitinib has the potential to improve treatment
convenience and quality of life of patients and carers, especially those affected

by needle fear or phobia
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e Tofacitinib, as an oral treatment also allows reducing the number of in-person
clinic visits and increase remote/virtual patient management, which has been a

trend in the NHS as a result of the current pandemic

B.1.3.1 Disease overview

JIA is an arthritis of unknown cause that begins before the age of 16 years and
persists for 6 or more weeks (8). It is characterised by inflammation of the synovial
membrane of the affected joint, which causes pain, swelling, joint stiffness and
limited movement. If untreated, this inflammation causes progressive erosive

arthritis, which can lead to disability and growth disorders (9).

For many children with JIA, the condition resolves before adulthood (10). However,
at least one-third of patients will still require treatment as adults (11) and therefore
face the possibility of ongoing disease activity, medication-associated morbidity, life-

long disability, and emotional and social dysfunction (12).

Complications of JIA include skeletal abnormalities, foot problems, amyloidosis and
osteoporosis (12, 13). Uveitis (inflammation of the middle layer of the eye) is a
serious complication that can lead to cataracts, glaucoma and blindness (13, 14). JIA
therefore places a substantial burden on patients as well as on their carers and
family (12, 15-21).

The International League of Associations for Rheumatology (ILAR) classifies JIA into

seven subtypes (Error! Reference source not found.).
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Table 4 ILAR classification of JIA subtypes

Subtype Definition

Oligoarthritis Arthritis in 1 to 4 joints during the first 6 months. Two subcategories:

e Persistent: no more than 4 joints affected throughout the disease
course

o Extended: affects more than 4 joints after the first 6 months

Polyarthritis RF- Arthritis in 25 joints during the first 6 months
Negative test for RF
Polyarthritis RF+ Arthritis in =5 joints during the first 6 months

2 positive tests for RF during the first 6 months (tests should be at
least 3 months apart)

Systemic JIA Arthritis in 21 joint

with or preceded by

Fever for 22 weeks that occurs daily for 23 days
and accompanied by

=1 of the following: evanescent erythematous rash, generalized lymph
node enlargement, hepatomegaly/splenomegaly, serositis

Psoriatic arthritis (PsA) Arthritis and psoriasis
or

Arthritis and 22 of the following: dactylitis; nail pitting or onycholysis;
psoriasis in a first-degree relative

Enthesitis-related arthritis | Arthritis and enthesitis
(ERA)
or

Arthritis or enthesitis with 22 of the following: history/presence of
sacroiliac joint tenderness and/or inflammatory lumbosacral pain;
presence of HLA-B27 antigen; onset of arthritis in a male over 6 years
old; acute (symptomatic) anterior uveitis; history of ankylosing
spondylitis, ERA, sacroiliitis with IBD, Reiter’s syndrome, or acute
anterior uveitis in a first-degree relative

Undifferentiated Arthritis that does not fit into any of the above categories, or has
features of more than one subtype

ERA, enthesitis-related arthritis; IBD, inflammatory bowel disease; ILAR, International League of Associations for
Rheumatology; JIA, juvenile idiopathic arthritis; psoriatic arthritis, PSA; RF, rheumatoid factor
Source: Petty et al, 2004 (8)

Polyarticular course JIA (pcJlA) can include any subtype of JIA with 5 or more active

joints at 6 months or more after diagnosis (22). Patients with pcJIA tend to have a
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more refractory course than those with fewer involved joints; this puts them at
increased risk of joint damage with poorer functional outcomes and decreased
quality of life (23).

The pcJdlA subgroup can include patients with extended oligoarthritis, polyarthritis
rheumatoid factor (RF) negative, polyarthritis RF positive, and systemic JIA with
active arthritis but without active symptoms. This population is the focus of the

submission.

B.1.3.2 Epidemiology

JIA is the most common chronic rheumatic disease in children. Its estimated annual
incidence in the UK is 1 in 10,000 (24); this equates to 1,200 cases per year in
England and 63 cases/year in Wales (based on mid-2019 population estimates (25)).
Its estimated annual prevalence in the UK is 1 in 1,000 (24); this equates to 12,000
children overall in England and 630 in Wales with JIA. Overall, JIA is more common
in girls than in boys (23, 26).

B.1.3.3 Current treatment pathway
Error! Reference source not found. shows the current treatment pathway for JIA in
the UK.
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Figure 2 Current UK treatment pathway for JIA
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Following diagnosis, patients are first given steroids. If active inflammation remains,
methotrexate is used; this can be oral or SC, although SC is advised before
escalation to biologic treatment. If there is no improvement in symptoms with
methotrexate treatment, a biologic disease-modifying anti-rheumatic drug (bDMARD;
either adalimumab, etanercept, tocilizumab or abatacept) is added. Patients who
have not responded to treatment after 3-6 months are then switched to a different
biologic. If patients have still not responded after trying at least three different
biologics, they may be referred for bone marrow transplant or autologous stem cell

rescue, although this is rare in polyarticular course JIA.
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Currently approved biologic DMARDs for JIA belong to different drug classes:
etanercept and adalimumab are TNF inhibitors, abatacept is a T-cell co-stimulatory
modulator and tocilizumab is an IL-6 inhibitor. The best choice of biologic to use after

failure of the first biologic remains unclear (2).

Clinical experts consulted during the development of NICE guidance TA373 stated
that they consider the available biologics to be similar in terms of effectiveness and
that their choice of biologic takes into account patient preference, patient

characteristics and previous treatments (4).

B.1.3.4 Proposed place for tofacitinib in the treatment pathway

Error! Reference source not found. shows the clinical pathway of care for JIA and
the proposed position of tofacitinib in the JIA treatment pathway. It is anticipated that
tofacitinib will be used at the same place as currently recommended biologic
DMARD:s. It will be applicable both to biologic-naive and biologic-experienced
patients (i.e. it could be used immediately after failure of methotrexate, or after failure
of a biologic DMARD).
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Figure 3 Proposed position of tofacitinib in the JIA treatment pathway
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*Not a relevant treatment option in pcJIA. BID, twice-daily; BMT, bone marrow transplant; IV, intravenous; SC, subcutaneous

B.1.3.5 Burden of disease

Patient burden

The symptoms and complications of JIA place a substantial physical burden on
patients. Patients with JIA have decreased functional ability due to the inflammation
in the joints. In a longitudinal analysis, Magni-Manzoni et al. found that younger age
at disease onset and a greater number of affected joints are the main determinants
of poor functional ability and that children with these features are more likely to

develop a long-term physical disability (27).

Children with JIA are less physically active than their healthy counterparts and

become tired more quickly during physical exertion (9, 28). In order to participate in
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physical activity, patients need to plan time for pain management therapy before and
after the activity (21).

Stiffening and deformation of affected joints can lead to growth retardation (9).
Between 10% and 40% of patients have severely reduced stature, which is most
often caused by decreased growth in the legs, rather than the spine (9). In addition
to disease-related factors, long-term use of corticosteroids is also known to affect

growth. Puberty may also be delayed in patients with JIA (9).

Sleep is disrupted in JIA, with patients reporting significantly more night awakenings,
parasomnia, sleep anxiety, sleep-disordered breathing, early morning awakening
and daytime sleepiness than healthy children (29). Sleep disturbances and fatigue
are associated with increased pain and decreased health-related quality of life
(HRQoL) (30).

In addition to the physical burden, JIA has a significant psychological burden, with
patients reporting social isolation, depression/anxiety and low self-esteem (12). Data
from the Childhood Arthritis Prospective Study revealed that 15% of adolescent JIA
patients (aged 11 to 16 years) in the UK had significant depressive symptoms at
their first visit to a rheumatologist (31). Patients with polyarthritis had a greater level
of depression than those with oligoarthritis or ERA. Depression at the first visit to a
rheumatologist was associated with number of active joints, pain and disability; the
association between depressive symptoms and both pain and disability continued for
at least one year. In other words, depressive symptoms at baseline can predict
future disability and pain (31). In a Bangladeshi study, the incidence of psychiatric
disorders was found to be significantly higher among JIA patients aged 10 to 18
years than among matched healthy controls (35% vs 12.5%; P<0.001) (32). Those
JIA patients with psychiatric disorders had difficulties with learning, peer
relationships and leisure activities (32). Interviews with Swedish JIA patients
revealed that they feel frustrated because their peers do not always believe them
when they say they are in pain and accuse them of lying to get out of an activity. This

contributes to both physical and social isolation (18).

A systematic review by Tong et al. found that JIA affects patients’ sense of normality

— they feel they are different from others because of the unpredictable episodes of

Company evidence submission template for tofacitinib for treating juvenile idiopathic arthritis
© NICE 2018. All rights reserved. Subject to Notice of rights. Page 27 of 100




pain, disability and a reliance on others to help with everyday tasks (21). Patients
often keep their diagnosis a secret from others to avoid rejection, and many feel that
others trivialise their condition. Their emotions can swing between hope and despair,

depending on the severity of symptoms at any given time.

Treatment of JIA is complex, involving a combination of physical therapy and
ongoing medication. Patients require frequent monitoring of their physical
development and regular screening for uveitis. Methotrexate and biologics are
associated with long-term safety concerns and have a number of monitoring
requirements, including regular full blood counts, lipid levels, liver function tests,
blood glucose measurements and blood pressure and heart monitoring (33, 34).
Between 7% and 28% of patients need joint replacements (4). Children who have

joint replacements are likely to need multiple revisions over the course of their lives

(4).

Both children and adolescents with JIA have a significantly lower HRQoL in most
domains compared with healthy controls or children with other chronic conditions,
such as asthma, congenital defects, skin disease and migraine (19). Functional
ability, pain, subjective burden of medication use, disease duration, school absence,
social isolation and depression/anxiety are important predictors of HRQoL in JIA
patients (15, 19, 20).

Caregiver burden

JIA has a substantial emotional, financial and logistical burden on parents and
caregivers. They often have to take time off work to care for the patient and take
them to appointments (this includes both scheduled consultations and emergency
visits during disease flare or infection) (12). A US-based study identified that parents
having a child with JIA missed on average 281.81 hours of work, versus 183.36
hours of work missed by other parents. Parents having a child with JIA were 2.78

times more likely to miss work than those having no children with JIA (35).

A UK study by Angelis et al. found that HRQoL is reduced in caregivers of patients
with JIA: mean EQ-5D index scores were 0.66 for caregivers, compared with 0.91 for

the age-adjusted general population (16).
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Bruns et al. investigated HRQoL and disease burden in primary caregivers of
70 Brazilian JIA patients (17). They reported that 34.3% of caregivers had
psycho emotional disorders (anxiety/depression), as measured by the
psychiatric screening questionnaire (SRQ-20). Caregivers’ HRQoL appeared
to be influenced more by the emotional aspects of the disease, rather than by
the physical aspects. A study conducted in Mexico, assessing the impact of
JIA on caregivers, with the involvement of 32 primary caregivers also revealed
that the majority of caregivers reports depression (90%), feel sadness at
diagnosis (56%), mentioned that JIA has influenced in their financial situation
(63%), feel anxiety about the future (72%), and considered that their family
relationships have changed (37%) (36).

Fear of needles

Current DMARD treatments for JIA are mainly administered via intravenous (IV) or
subcutaneous (SC) injection or infusion. However, these routes of administration can
be painful and may lead to a fear of needles or needle phobia (37, 38). Both needle
fear and needle phobia cause anxiety and distress (for both the patient and the
carer) (38, 39); this is more extreme in needle phobia and can result in changes in
blood pressure that cause the patient to faint (39). Fear of pain and needle fear are
barriers to adherence to injectable medication adherence (40). In other chronic
diseases, high levels of injection fear correlate with worse disease outcomes (40).
Fear of needles and needle phobia are more common among children and
adolescents than adults (38). More than one-third of children and young people with
JIA (average age 9 years) who received SC methotrexate were reported by their
parents to ‘often’ or ‘almost always’ feel a fear of injections and/or blood tests (41).
Another study revealed that the prevalence of needle fear can be as high as 64% in
patients with JIA, which is much higher than in paediatric patients with type-1
diabetes (between 23% to 37%).

Fear of needles and needle phobia means that a proportion of patients requires
community nurse assistance with administering SC injection. Based on clinical
expert advice between a third and half of JIA patients may require assistance from
community nurses or attend hospital for treatment due to fear of needles. In the cost-

minimisation analysis 25% was assumed, based on Mulligan et al. 2013.This does
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not only mean extra cost-implications to the NHS, but also means distress to
patients. This is also illustrated by the trend that the need for clinical psychologists

was increasing amongst patients with JIA (3).

Treatment failure/treatment switching

NHS England reports that only 30% to 50% of patients have a complete remission
with methotrexate (42), despite its place as the first-line DMARD for pcJIA for more
than three decades. This means that a proportion of patients need to escalate onto
biologic treatment. Patients who fail on one biologic (because of lack of efficacy or
intolerable adverse events [AEs]) are switched to another and this can happen
multiple times. An analysis of UK data showed that more than one-fifth of children
and young people (aged <16 years) with JIA who started biologic DMARD treatment
went onto receive a second biologic, and 5% received at least three biologics (2).
Based on discontinuation rates in randomised clinical trials (RCTs), it is estimated

that between 4.3% and 10% of patients discontinue biologics every 3 months (11).

Immunogenicity

Studies in adult patients with chronic inflammatory diseases have shown that
biologic therapies (which are large proteins) are associated with production of anti-
drug antibodies that can cause primary non-response, reduce efficacy over time and
cause hypersensitivity (43-45). A systematic review and meta-analysis by Doeleman
et al. examined the immunogenicity of nine biologics in JIA, including adalimumab,
tocilizumab, abatacept and etanercept (46). Tofacitinib was not part of the analysis.
The results showed that overall, approximately 17% of JIA patients treated with
biologics developed anti-drug antibodies, although this percentage varied
considerably across the biologics. The pooled prevalence of anti-drug antibodies
was 21.5% for adalimumab, 10% for abatacept, 8.5% for etanercept and 2% for
tocilizumab. Antibodies to adalimumab and tocilizumab were associated with

treatment failure and/or hypersensitivity reactions.
As a small molecule, tofacitinib is also unlikely to be associated with immunogenicity.

Unmet need

The limitations described above illustrate that there is a high unmet need for JIA

treatments with alternative modes of administration and mode of action.
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Tofacitinib is the first JAK inhibitor to become available for patients with pcJIA, but it
has already been used in routine NHS practice and approved by NICE to treat adult
patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA) and ulcerative colitis.
As a JAK inhibitor it offers an alternative mode of action to patients and it modulates
multiple inflammatory cytokines. In contrast, the current biologic treatment options
each target a single cytokine or receptor (see below). Inhibition of cytokines results

in modulation of the immune and inflammatory response.

Unlike current biologic therapies, tofacitinib is administered orally, thus avoiding
painful injections, injection site reactions and issues such as needle fear/phobia. As
it is available as both a tablet and an oral grape flavoured solution for younger
children, tofacitinib can be administered by the carer, or where appropriate the
patient themselves, which is more convenient for both patients and carers. Also,
during the current pandemic and with the trend of minimising in-person clinic visits
and increased remote/virtual patient management, NICE has advised that patients
on |V treatments should switch to the same treatment in SC form if possible (47). If
not possible, then rheumatologists should consider switching patients to a different
treatment that is available as an SC injection. As tofacitinib is taken orally this would
be a convenient treatment option for patients as well as for the NHS under these

circumstances.

B.1.4 Equality considerations

Pfizer does not expect that use of tofacitinib to treat pcJIA will raise any equality

issues.
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B.2 Key drivers of the cost effectiveness of the

comparator(s)

B.2.1 Clinical outcomes and measures

The relevant NICE guidance for polyarticular course JIA is TA373 Abatacept,
adalimumab, etanercept and tocilizumab for treating juvenile idiopathic arthritis (4).
A multiple technology appraisal that assessed the clinical and cost effectiveness of 4
biologic DMARDs for treating juvenile idiopathic arthritis. NICE TA373 recommends
the use of abatacept, adalimumab, etanercept and tocilizumab, within their marketing
authorisations, for all indications listed in the final scope issued by NICE. That is:

e Polyarticular JIA, including polyarticular-onset juvenile idiopathic arthritis (JIA),

polyarticular-course JIA and extended oligoarthritis (all 4 technologies);
e enthesitis-related JIA (etanercept and adalimumab);

e psoriatic JIA (etanercept).

The relevant population for the current appraisal is polyarticular JIA, where the
Committee concluded that the cost-effectiveness of the technologies was likely to be
better in clinical practice than had been modelled because numerous potential
benefits of these technologies had not been modelled because of data limitations.
These were treating uveitis, preventing long-term joint damage, avoiding surgery,
and minimising the adverse effects of corticosteroids; however, it was not possible to

estimate the extent of these potential benefits.

The clinical outcomes considered in TA373 are summarised in Table 5. The key
outcome used in the economic model for measuring clinical effectiveness of biologic
DMARDs was risk of disease flare (4). Discontinuation rates and disease remission
was also included in the model (48-51) (52). The Committee considered that
including disease flare in the model was appropriate, but it did not capture all the
potential benefits of biological treatment, for example, treatment response. The
Committee suggested that treatment response, measured by ACR Pedi criteria (also
referred to as JIA ACR response), a secondary endpoint collected in the trials should
also have been included in the modelling. However, the Committee concluded that

there was no evidence to suggest that abatacept, adalimumab, etanercept and
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tocilizumab were different from each other in terms of clinical effectiveness in

treating polyarticular JIA.

There was uncertainty considering the utility values used in the model because of
limited data available. The clinical trials did not collect data that could be used to
derive utility values, therefore, the Assessment Group used utility values from a
study by Prince et al. 2011(53). Prince et al. evaluated costs and effects of
etanercept in patients with JIA in a Dutch cohort. It presented utility information
collected by the HUI-3 questionnaire. Although the committee considered there were
uncertainties associated with using these values, after discussing it with clinical

experts it concluded that they provided plausible results and were appropriate to use.

The committee also discussed the inclusion of caregiver disutility in the model and
considered it appropriate to include it in the base case analysis. However, it was
unclear what exact value should be used as there we no data available from patients
with JIA and their caregivers and the AG tested two values, one from carers of

children with impaired mobility and one for carers of adults with multiple sclerosis.
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Table 5 Clinical outcomes and measures appraised in TA373

Outcome Measurement scale Used in Impact on Committee’s Uncertainties
cost- ICER preferred
effective assumptions
ness
model?
Disease Worsening of at least 30% in three | Yes A higher rate | The Committee The Committee considered that the effect of the 4
flare or more of the six core criteria for of disease considered that technologies on controlling disease activity and duration
JIA, and an improvement of 30% flare leads to | including disease (including flare, response and remission) was an
or more in no more than one of the lower QALY | flare in the model important benefit, but that the Assessment Group's
criteria. gains; was appropriate, but | model did not fully capture this. The additional possible
therefore, it that it did not reflect clinical benefits of the technologies were expected to
increases the | all benefits of reduce the ICERs had they been included. Although it
ICER. biological treatments. | was not possible to quantify the exact impact of these
factors, it was considered likely that they would bring the
ICERSs into a range considered a cost-effective use of
NHS resources if the innovative nature of the
technologies was also taken into account.
Treatment | ACR Pedi response No NA NA The Committee considered that including disease flare
response in the model was appropriate, but it did not capture all
the potential benefits of biological treatment, for
example, treatment response. The Committee
suggested that treatment response (ACR Pedi
response) should also have been included in the
modelling.
Utility Values from Prince et al. Yes Negligible The committee The Committee discussed the inclusion of a flare
value Baseline: 0.53 accepted these utility | disutility in the model. It considered there was a risk of
Treatment with 1t line biologic values double cou_nting as some people in F_’rince gt al. may
0-3 months: 0.53 have had disease _fIares. Therefore, it considered that
T there was uncertainty around whether flares may have
3-15 months: 0.69 been considered twice by using utility values from Prince
15-27 months: 0.74 et al. and applying a separate disutility for disease flare
27+ months: 0.78
Treatment with 2" line biologic:
0.74
Disutility for disease flare: 0.03
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adults with multiple sclerosis)

be used in the base

case analysis

Caregiver | The AG tested two values (one for | Only in NA Committee would The Committee considered it was appropriate to include
disutility carers of children with impaired scenario have preferred a disultility for caregivers of people with JIA, but was
mobility, and one for carers of analysis caregiver disutility to | unclear which value to use.

Abbreviations: AG; Assessment Group; ICER; incremental cost-effectiveness ratio, JIA, juvenile idiopathic arthritis; NA; not applicable, QALY quality-adjusted life year, TA; technology appraisal.

Company evidence submission template for tofacitinib for treating juvenile idiopathic arthritis
© NICE 2018. All rights reserved. Subject to Notice of rights.

Page 35 of 100




B.2.2 Resource use assumptions

The evidence on resource use in TA373 (4) was informed by a UK study, which
examined the resource use and patient costs during the first year after diagnosis for
patients with JIA (54) summarised in Table 6. The resources and associated costs
included were divided into treatment costs, monitoring costs, and adverse event
costs. Resource use was the same across all technologies and the only

differentiating factor was the cost of each technology.

Table 6 Resource use and unit costs of routine management in the TA373

Resource parameters Resource use Source to identify unit cost
per year

GP visit 10 Personal Social Services Research
Unit (55)

Hospital appointments

Rheumatology 5.58 NHS Reference Costs(56)

paediatriConsultant (number

of visits)

Ophthalmologist 2.69 NHS Reference Vosts(56)

Specialist nurse 7.00 Personal Social Services Research
Unit(55)

Physiotherapist 4.00 Personal Social Services Research
Unit(55)

Occupational therapist 0.65 Personal Social Services Research
Unit(55)

Podiatry 0.61 NHS Reference Costs(56)

Hospital test

Blood tests (a) 1 Thornton et al. (inflated)(54)

Clinical imaging (b) 1 Thornton et al. (inflated)(54)

Disease flare

Inpatient treatment per As modelled | NHS Reference Costs(56)

disease flare

Abbreviations: GP, General practitioner; NHS, National Health Service; PSSRU, Personal Social Services
Research Unit

(a) For example, full blood count, C-reactive protein, urea and electrolytes, liver function test

(b) MRI scan, Dual-energy X-ray absorptiometry (DEXA) scan, ultrasound, X-ray

The systematic literature review (SLR) conducted as part of the current submission
(see section G.1.2 for more detail) found no new studies that reported on resource
use estimations for JIA. Thornton et al. 2008(54) was still the most relevant study for
resource use assumptions, which assumed the same resource use across all

biological therapies.
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Therefore, in the cost-comparison analysis of tofacitinib versus adalimumab and
tocilizumab, the only cost items considered relevant for the comparison were
acquisition cost and administration costs as these would have been the only

differentiating costs amongst the biological treatments.
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B.3 Clinical effectiveness

Key points:

e |n Study A3921104, the pcJIA cohort included patients with 5 or more
active joints who had extended oligoarthritis, polyarthritis RF-,
polyarthritis RF+, or systemic JIA with active arthritis but without

active symptoms

o Significantly fewer patients experienced disease flare with tofacitinib
than with placebo (29.2% vs 52.9% at Week 44; P = 0.0031)

¢ Significantly more patients achieved JIA ACR 30, 50 and 70
responses at Week 44 with tofacitinib than with placebo

e Patients treated with tofacitinib had greater reductions in disease
activity than those who received placebo, as illustrated by results of
CHAQ, JADAS, JIA ACR inactive disease and clinical remission, as

well as JIA ACR core set variables outcomes

¢ In terms of comparative effectiveness, no head-to-head clinical trial
was conducted to compare tofacitinib with adalimumab or
tocilizumab, therefore an indirect treatment comparison was
conducted. The results shown that the risk of disease flare and ACR
Pedi responses with tofacitinib are similar to that of adalimumab and

tocilizumab; none of the comparisons were statistically significant

B.3.1 Identification and selection of relevant studies

An SLR was carried out to identify evidence from RCTs on the efficacy and safety of
tofacitinib and biological therapies recommended by NICE in TA373 for the treatment
of pcJIA. The SLR identified 12 RCTs, 5 of which were relevant to the decision
problem of the current appraisal. Only 1 of these was a trial of tofacitinib (57). Of the
other RCTs identified, 3 were trials of adalimumab (58-60), and 1 was a trial of

tocilizumab (51).
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A second SLR was carried out to identify non-RCT evidence on the efficacy and
safety of tofacitinib in pcJIA that could be used to supplement evidence from the
RCT. No non-RCT evidence was identified.

See Appendix D for full details of the process and methods used in the SLRs.

B.3.2 List of relevant clinical effectiveness evidence

There are no RCTs that compare tofacitinib with other treatments for pcJIA.
Evidence for the clinical effectiveness of tofacitinib is available from one placebo-
controlled trial, Study A3921104 (Table 7).

Table 7 Clinical effectiveness evidence

Study Study A3921104 (NCT02592434)

Study design Phase 3, randomised, double-blind, placebo-controlled

withdrawal study

Population Patients aged 2 to <18 years with pcJIA2, PsA or ERA

Interventions

Tofacitinib
Comparators Placebo
Indu‘:ate_lf trial supports Yes v
application for
marketing authorisation No

Rationale for use/non-

use in the model Study A3921104 is the pivotal trial of tofacitinib in pcJIA. It

provided data for the application for MA and represents the
primary evidence base in this submission.

Reported outcomes e Disease activity (including occurrence of disease flare,
specified in the decision JIA ACR 30/50/70 response rates, JADAS, JIA ACR
problem inactive disease/clinical remission)

e Physical function

e HRQoL (CHQ and CHAQ)

e Adverse events

e Mortality

e Pain (JIA ACR and CHAQ)

All other reported

N/A
outcomes

2pcJlA included extended oligoarthritis, polyarthritis RF+, polyarthritis RF- and systemic JIA with active arthritis but without
active symptoms. ACR, American College of Rheumatology; CHAQ, Child Health Assessment Questionnaire; CHQ, Child
Health Questionnaire; ERA, enthesitis-related arthritis; HRQoL, health-related quality of life; JADAS, Juvenile Arthritis Disease
Activity Scale; JIA, juvenile idiopathic arthritis; MAA, marketing authorization application; pcJIA, polyarticular course JIA; PsA,
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psoriatic arthritis; RF, rheumatoid factor
Source: Study A3921104 clinical study report (61)

Efficacy and safety data from Study A3921104 have been presented at the 2019
American College of Rheumatology/Association of Rheumatology Professionals
Annual Meeting (57) and at the 2020 European League Against Rheumatism
(EULAR) Congress (62). Data included in this submission are taken from these two
abstracts, the clinical study report (61) and the EMA assessment report on Study
A3921104 (63).

B.3.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.3.3.1 Trial design

Study A3921104 was a randomised withdrawal, double-blind, placebo controlled, 44-
week study to assess the efficacy, safety and tolerability of tofacitinib in paediatric
patients with JIA. Figure 4 shows the study design. After screening, patients entered
an 18-week open-label run-in phase, during which they received tofacitinib. At the
end of the run-in phase, patients who achieved a JIA American College of
Rheumatology (ACR) 30 response were randomised 1:1 to treatment with either
tofacitinib or placebo and entered the 26-week double-blind phase. Patients who did
not achieve a JIA ACR30 response at the end of run-in were discontinued from the

study.

For patients with polyarticular course JIA (pcJlA; defined as extended oligoarticular
JIA, polyarthritis RF+, polyarthritis RF-, or systemic JIA with active arthritis but

without active symptoms), randomisation was stratified by JIA category and baseline
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CRP (normal, above normal). A small cohort of patients with PsA or ERA were also

recruited to the study, randomisation was stratified by JIA category.

Figure 4 Study design: A3921104

Screening Open-label run—in Double-blind treatment phase
(30days) (18 weeks) (26 weeks)

Tofacitinib BID

Tofacitinib BID

Randomisation (1:1)
End of treatment (Week 44)

Patients who
achieved at least a
JIAACR 30

response were
randomised

ACR, American College of Rheumatology; BID, twice-daily; JIA, juvenile idiopathic arthritis
Source: Study A3921104 clinical study report (61)

All patients, including those who discontinued from the study, had the option of
continuing treatment with tofacitinib by enrolling in a long-term open-label extension
study (Study A3921145). This study is ongoing (64).

B.3.3.2 Eligibility criteria

The key inclusion and exclusion criteria for Study A3921104 are shown in Table 8.

Table 8 Inclusion and exclusion criteria: Study A3921104

Key inclusion criteria Key exclusion criteria
o Age2to <18 years e Previous tofacitinib treatment
e Active disease for 26 weeks before e Systemic JIA with any active systemic
screening; meets ILAR classification for 1 of features other than active joints and
the following categories: elevated acute phase reactants in the last 6
months

o0 Extended oligoarthritis®
e Persistent oligoarthritis or undifferentiated

o0 Polyarthritis RF+ or RF-2 JIA
o Systemic JIA with active arthritis but ¢ Infections:
without active systemic features in the
last 6 months® o0 Chronic infection
0 PsAP 0 Infection requiring hospitalization,

parenteral antimicrobial therapy, or
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Key inclusion criteria Key exclusion criteria

o ERAP judged to be opportunistic in the last 6

months

e |nadequate response or intolerance to:

0 Treated infections in the last two weeks

0 21 prior DMARD (extended oligoarthritis,
polyarthritis, systemic JIA) o HIV, hepatitis B or hepatitis C

0 NSAIDs (PsA, ERA) o0 History of infected joint prosthesis with

prosthesis still in situ

e No evidence or history of untreated or
inadequately treated active or latent TB e History of recurrent or disseminated herpes
infection zoster or disseminated herpes simplex

e Active uveitis in the last 3 months
e Blood dyscrasias

e History of other rheumatologic disease
(except Sjogren’s syndrome)

e History of or current symptoms of
lymphoproliferative disorders

¢ Vaccination in the 6 weeks before the first
dose of study medication, or expected
vaccination during treatment or in the 6
weeks after discontinuation of study
medication

o No documented evidence of the varicella
vaccine (in countries where this is approved
and standard of care) or no evidence of prior
exposure to varicella zoster

e Failure of >3 prior biologic therapies

o First-degree relative with a hereditary
immunodeficiency (except IgA deficiency)

aMinimum of 5 active joints at screening and baseline; "Minimum of 3 active joints at screening and baseline. DMARD,
disease-modifying anti-rheumatic drug; ERA, enthesitis-related arthritis; HIV, human immunodeficiency virus; ILAR,
International League of Associations for Rheumatology; JIA, juvenile idiopathic arthritis; NSAIDs, non-steroidal anti-
inflammatory drugs; PsA, psoriatic arthritis; RF, rheumatoid factor; TB, tuberculosis

Source: Study A3921104 clinical study report (61)

The pcJlA cohort (Figure 5) is the focus of this submission,

I - The study also included patients

with ERA and PsA; however, these subgroups
I - ¢ e not included in the
predefined cohort for the primary endpoint. Efficacy data from patients with ERA and
PsA are not presented in this submission; however, these patients are included in
the safety analyses.
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Figure 5 ILAR categories for JIA in Study A3921104

ILAR categories for Juvenile ldiopathic Arthritis

sIlA only wy active arthritis but
w0 active systemic disease

e

Psoriatic Enthesitis Undifferen-

Persis- Arthritis Related tiated
tent

.|. .|.
Primary endpoint analyses Additional analyses

Mat included in the proposed
A

Mot induded in the trial

ILAR, International League of Associations for Rheumatology; MA, marketing authorisation; RF, rheumatoid factor; sJIA,
systemic juvenile idiopathic arthritis

B.3.3.3 Study sites

The study was carried out at 103 centres in 14 countries (including the UK).

B.3.3.4 Trial drugs and concomitant medications

In the open-label run-in, patients received tofacitinib twice-daily (BID) for 18 weeks.
In the double-blind phase, they received either tofacitinib or placebo twice-daily for
up to 26 weeks. Tofacitinib was dosed according to weight (Table 9). For patients
weighing <40 kg, the recommended doses matched the predicted steady state
concentration of tofacitinib after a 5 mg BID dose in patients weighing 240 kg. As

highlighted in Section B.1.2, the tofacitinib dose is referred to as 5 mg BID.

Table 9 Tofacitinib dosing schedule according to body weight (Study A3921104)

Body weight (kg) Dosing regimen

510 <7 2 mg BID (as oral solution)

7 to <10 2.5 mg BID (as oral solution)

10 to <15 3 mg BID (as oral solution)

15 to <25 3.5 mg BID (as oral solution)

25 to <40 4 mg BID (as oral solution)

240 5 mg BID (as tablet or oral solution)

Source: Study A3921104 clinical study report (61)

Patients could continue treatment with stable doses of non-steroidal anti-
inflammatory drugs (NSAIDs) during the study. Patients receiving oral

glucocorticoids could continue with these provided they had not exceeded a
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maximum dose of 0.2 mg prednisone equivalent/kg/day or 10 mg/day (whichever
was lower) for 22 weeks before baseline. Patients who had received oral or
parenteral methotrexate for 23 months before the study could continue with this,
provided they had not exceeded a maximum dose of 25 mg/week or 20 mg/m?/week,
whichever was lower, for at least 6 weeks before baseline. Patients taking

methotrexate were also required to take either folic or folinic acid.

Moderate or potent CYP3A4 inhibitors (e.g. HIV antivirals, clotrimazole and
ketoconazole) and inducers (e.g. carbamazepine, phenytoin and rifampin) were not
permitted. Patients were also not allowed to receive any other investigational drugs
or any biologic DMARDs. With the exception of methotrexate, systemic conventional

synthetic DMARDs were not permitted.

Herbal supplements were not allowed; patients were required to discontinue these at

least 4 weeks before the first dose of study medication.

B.3.3.5 Outcomes

As the study was designed to evaluate the efficacy of tofacitinib versus placebo, the
focus is on the endpoints measured during the double-blind phase. These are listed
in Table 10.
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Table 10 Outcomes: Study A9321104

Endpoint

Primary

Occurrence of disease flare (PRCSG/PRINTO criteria) by Week 44/end of
study (i.e. the percentage of patients with flare during the double-blind
period)

Key secondary

Achievement of JIA ACR 30, 50 or 70 response at Week 44/end of study

Change from double-blind baseline in CHAQ disability index at Week
44/end of study

Other secondary

Occurrence of disease flare at each double-blind phase visit

Time to disease flare in the double-blind phase

Achievement of JIA ACR 30, 50 or 70 response at each double-blind phase
visit

Change from double-blind baseline in JADAS-27 CRP, JADAS-27 ESR,
and achieving JADAS minimum disease activity and inactive disease at
each double-blind phase visit

Achieving JIA ACR inactive disease at each double-blind phase visit and
achieving clinical remission at Week 44

Change from double-blind baseline in each JIA ACR core set variable at
each double-blind phase visit; change from open-label baseline in each JIA
ACR core set variable at each double-blind phase visit

Change from double-blind baseline CHQ responses at each double-blind
phase visit

Change from double-blind baseline CHAQ responses at each double-blind
phase visit

ACR, American College of Rheumatology; BSA, body surface area; CHAQ, Child Health Assessment Questionnaire; CHQ,
Child Health Questionnaire; JADAS, Juvenile Arthritis Disease Activity Score; JIA, juvenile idiopathic arthritis; PGA, Physician
Global Assessment; PRCSG, Pediatric Rheumatology Collaborative Study Group; PRINTO, Pediatric Rheumatology
International Trials Organisation.

Source: Study A3921104 clinical study report (61)

Other secondary endpoints included all of the above measures during open-label

run-in, plus taste acceptability of tofacitinib oral solution on Day 14 of run-in.

Disease flare

Assessment of disease flare was based on the PRCSG/PRINTO criteria, i.e.

worsening of 230% in =23 of the six JIA core set variables (65):

e Number of joints with active arthritis

e Number of joints with a limited range of motion
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e Physician global assessment of disease activity

e Parent/patient evaluation of overall wellbeing (CHAQ)
e Functional ability (CHAQ disability index)

e ESR

No more than one variable can improve by 30% or more. In addition, if the number of
joints with either active disease or limited range of motion is included in the
determination of flare, then there must be worsening of at least two joints. If the
physician global assessment of disease activity or parent/patient evaluation of
wellbeing are included, there must be a worsening of at least two units on the
relevant scales. If ESR is used, the second reading must be above the upper limit of

normal.

Patients who experienced flare were required to discontinue from the study.

JIA ACR responses

JIA ACR response criteria, equivalent to ACR Pediatric response criteria, is based
on the ACR core outcome variables for juvenile arthritis, namely physician global
assessment of disease activity (10-cm VAS), parent/patient assessment of overall
well-being (10-cm VAS), functional ability, number of joints with active arthritis
(defined as joint effusion or limitation of motion accompanied by heat, pain, or
tenderness), number of joints with limited range of motion, and ESR. Patients
achieved JIA ACR 30, 50 and 70 responses if 3 of the 6 JIA core set variables
improved by 30%, 50% or 70%, respectively. No more than 1 of the remaining

variables could worsen by 230%.

JADAS-27 CRP and JADAS-27 ESR scores

The Juvenile Disease Activity Score (JADAS) is a validated composite disease

activity measure (66). Scores are based on:
e Physician global assessment of disease activity
e Parent/patient assessment of wellbeing (CHAQ)
e Number of joints with active disease (27-joint count)

e CRP orESRlevels
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Higher JADAS scores indicate higher disease activity. In patients with polyarthritis,
inactive disease is indicated by scores <1.0, minimal disease activity is indicated by
scores between 1.1-3.8, moderate disease activity is indicated by scores between

3.9-10.5 and high disease activity is indicated by scores >10.5 (67).

Childhood Health Assessment Questionnaire (CHAQ)

The CHAQ is a validated health-rated quality of life (HRQoL) questionnaire that
measures patients’ disability, discomfort and overall wellbeing (68). In Study
A3921104, patients aged 14 or older could complete the questionnaire themselves if
they were able to do so correctly and consistently. Otherwise, it was completed by

their parent or guardian.

For the assessment of disability, parents/patients rated dressing and grooming,
arising, eating, walking, hygiene, reach, grip and activities-distributed on a 4-point
scale of difficulty in performance, where 0 = ‘no difficulty’ and 3 = ‘unable to do’. For
the assessment of discomfort, they rated severity of pain in the last week on a 21-
point scale where 0 = ‘no pain’ and 10 = ‘very severe pain’. Overall wellbeing was
rated on a 21-point scale, where 0 = ‘very well’ and 10 = ‘very poorly’. These 21-

point scales were divided in increments of 0.5.

B.3.3.6 Baseline characteristics

Table 11 shows baseline demographics and disease characteristics. Data are
presented for the open-label full analysis set (OLFAS; all patients who were enrolled
in the study and received at least one dose of tofacitinib in the open-label run-in) and
the double-blind full analysis set (DBFAS; all patients who were randomised to
treatment and received at least one dose of study medication in the double-blind
phase; reported under ‘randomized treatment’). A full description of all analysis sets

is given in Section Error! Not a valid bookmark self-reference..

Table 11 Patient demographics and baseline characteristics: Study A3921104

Patients in open- Patients in double-blind phase (DBFAS)
label phase
(OLFAS)
Tofacitinib 5 mg Tofacitinib 5 mg Placebo
BID BID (n =85)
(n = 225) (n =88)
Female, n (%) 169 (75.1) 66 (75.0) 64 (75.3)
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Patients in open-
label phase
(OLFAS)
Tofacitinib 5 mg
BID
(n = 225)

Patients in double-blind phase (DBFAS)

Tofacitinib 5 mg
BID
(n =88)

Placebo
(n = 85)

Age (years), median (Q1, Q3)

13.0 (9.0, 15.0)

13.0 (9.0, 15.0)

13.0 (9.0, 15.0)

Race, n (%)

wellbeing, median (Q1, Q3)

White 196 (87.1) 76 (86.4) 74 (87.1)
Geographical region, n (%)
North America 96 (42.7) 31(35.2) 41 (48.2)
South and Central America 47 (20.9) 22 (25.0) 15 (17.6)
Europe? 6 (2.7) 5(5.7) 1(1.2)
All other? 76 (33.8) 30 (34.1) 28 (32.9)
Primary JIA diagnosis, n (%)
Extended oligoarthritis 28 (12.4) 8 (9.1) 10 (11.8)
Polyarthritis RF+ 39 (17.3) 14 (15.9) 14 (16.5)
Polyarthritis RF- 104 (46.2) 45 (51.1) 42 (49.4)
sJIA with active arthritis but 13 (5.8) 5(5.7) 4 (4.7)
no active systemic features
PsA 20 (8.9) 7 (8.0) 8(9.4)
ERA 21 (9.3) 9(10.2) 7(8.2)
Duration since onset (years), 2.5(1.0, 5.6) 2.5 (1.0, 5.6) 2.0(1.0.5.1)
median (Q1, Q3)
PGA overall disease activity 6.0 (4.5, 7.5) 6.0 (4.5, 7.5) 6.0 (4.5, 7.5)
median (Q1, Q3)
Joints with active arthritis, 10.0 (6.0, 15.0) 10.0 (7.0, 16.0) 9.0 (6.0, 14.0)
median (Q1, Q3)
Joints with limited motion, 6.0 (3.0, 10.0) 6.0 (3.0, 12.0) 5.0 (3.0, 8.0)
median (Q1, Q3)
CRP (mg/dL), median (Q1, Q3)* 0.3(0.1,1.0) 0.3(0.1,1.3) 0.2 (0.1, 0.9)
CHAQ-DI, median (Q1, Q3) 0.9 (0.3, 1.5) 0.8 (0.4, 1.4) 0.9 (0.3, 1.5)
Pt/parent assessment of overall 5.0 (3.0, 7.0) 5.0 (2.5,7.0) 5.0 (3.0, 7.0)

JADAS-27 CRP score, median
(Q1, Q3)

20.1 (16.2, 26.6)

19.7 (16.2, 27 .4)

20.1 (14.7, 25.4)

2Europe includes Belgium, Great Britain, Poland and Spain; all other includes Australia, Israel, Russia, Turkey and Ukraine.
BID, twice-daily; CHAQ-DI, Childhood Health Assessment Questionnaire-Disability Index; CRP, C-reactive protein; DBFAS,
double-blind full analysis set; ERA, Enthesitis-related arthritis; JIA, juvenile idiopathic arthritis; OLFAS, open-label full analysis
set; PsA, psoriatic arthritis; Pt, patient; Q1, 25" percentile; Q3, 75" percentile; RF, rheumatoid factor; sJIA, systemic juvenile

idiopathic arthritis.
Source: Brunner et al, 2019 (57)
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Table 12 shows patients’ medication history. Approximately 38% of patients had
previously received biologic DMARDs. The most commonly used csDMARD was

methotrexate 90.7%.

Table 12 Medication history: Study A3921104 (OLFAS)

Tofacitinib 5 mg

BID
(n = 225)
DMARDSs, n (%)
bDMARDs 85 (37.8)
csDMARDs 206 (91.6)
Corticosteroids, n (%) 111 (49.3)
e 7 B I

bDMARDSs, biologic DMARDs, csDMARDSs, conventional synthetic DMARDs; DMARDs, disease-modifying anti-rheumatic
drugs; OLFAS, open-label full analysis set (i.e. patients who received at least one dose of study medication during run-in)
Source: Study A392104 clinical study report (61); EMA assessment report (63)

B.3.4  Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

The primary hypothesis was that in patients with pcJIA, tofacitinib would be superior
to placebo for the proportion of patients with disease flare at Week 44/end of study
(i.e. the difference between groups in the proportion of patients with flares by Week

44/end of study would result in a two-sided P-value <0.05).

B.3.4.1 Sample size

For the pcJIA cohort, it was planned to enrol approximately 170 patients in the
open-label run-in to give approximately 90% power or above to detect a difference
between treatment groups in the rate of disease flare during the double-blind phase.
This assumed a JIA ACR 30 response rate to 54% to 65% from run-in, a 2-sided 5%
Type | error, and a true difference of 231% in rate of disease flare between

treatments, with a rate of 57% in the placebo group.

B.3.4.2 Statistical analyses

To preserve Type | error, the primary and key secondary endpoints were analysed
sequentially using a gate-keeping or step-down approach, i.e. an endpoint was only
tested if the previous endpoint was shown to be statistically significant. The order of

testing was as follows:
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e Disease flare by Week 44/end of study (primary endpoint)
e ACR 50 at Week 44/end of study
e ACR 30 at Week 44/end of study
e ACR 70 at Week 44/end of study

e Change from double-blind baseline in CHAQ disability index at Week 44/end
of study

The primary and binary secondary endpoints were analysed using the normal
approximation approach for binomial populations. Continuous secondary endpoints
were analysed using a mixed model for repeated measures (MMRM). Kaplan-Meier

curves were produced for all time-to-event analyses.
Key analysis sets were:

e Double-blind full analysis set (DBFAS) — all patients who were randomised to
treatment and received at least one dose of study medication in the double-

blind phase; reported under ‘randomized treatment’

e Double-blind pcJIA analysis set (DBJAS), i.e. all patients with pcJIA in the
DBFAS

e Double-blind safety analysis set (DBSAS) - all patients who were randomised
to treatment and received at least one dose of study medication in the double-

blind phase; reported under ‘received treatment’

e Open-label full analysis set (OLFAS) — all patients who were enrolled in the

study and received at least one dose of tofacitinib in the open-label run-in

This submission focuses on efficacy data for the DBJAS. Secondary and disease-
specific efficacy endpoints were also analysed separately for patients with PsA or
ERA,; these data are not presented. Safety analyses were carried out on the DBSAS,
and therefore included patients with pcJIA, PsA and ERA.

Table 13 shows the number of patients in the key analysis populations.
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Table 13 Analysis populations: Study A3921104

Analysis set Number of patients

Tofacitinib 5 mg BID Placebo
DBFAS 88 85
DBJAS 72 70
DBSAS 88 | 85
OLFAS 225

BID, twice-daily, DBFAS, double-blind full analysis set; DBJAS, double-blind pcJIA analysis set; DBSAS, double-blind safety
analysis set; OLFAS, open-label full analysis set.
Source: Study A3921104 clinical study report (61)

B.3.4.3 Handling of missing data

For the composite endpoints flare and JIA ACR responses, last observation carried
forward (LOCF) was used to impute missing data at visits prior to study
discontinuation. The LOCF method was also used to impute the binary status of
flare, JIA ACR responses, JADAS minimum disease activity, JADAS inactive
disease, and JIA ACR inactive disease at intermediate visits with missing values,
preceding discontinuation. Flare, JIA ACR responses, and other binary endpoints
(JADAS minimum disease activity and inactive disease, JIA ACR inactive disease)
were set to flare/non-responder/active disease, respectively, for observed
assessments on or after discontinuation. Visits without observed assessments after

discontinuation were not imputed.

In the double-blind phase, the above LOCF method was used to impute any missing
component of flare and JIA ACR responses. LOCF was also used for the missing
binary endpoints of flare, JIA ACR responses, JADAS minimum disease activity,
JADAS inactive disease, and JIA ACR inactive disease for the visits prior to

discontinuation.

Patients who discontinued from double-blind study treatment for any reason were
considered as having a flare/non-response/active disease for all the endpoints listed
above, as of their study double-blind treatment discontinuation visit through Week
44, except patients who met JIA ACR defined clinical remission criteria (i.e. inactive
disease for at least 24 weeks) at the time of discontinuation. Patients who
discontinued study treatment while in clinical remission were to have their LOCF
from that visit onward through Week 44.
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For continuous secondary endpoints, no imputation was performed during the
double-blind phase and missing data were handled via an MMRM modelling

approach.

The impact of dropouts on the primary analysis was evaluated through model-based
multiple imputation. Two tipping point analyses based on 2 imputation models
(Weibull regression and binomial distribution) were performed for the primary
endpoint. The ACR response type | error controlled secondary endpoints were
analysed using the same binomial approach as the tipping point analysis of flares at
Week 44. The tipping point analysis of the change from the double-blind baseline in
the CHAQ disability index at Week 44 (type | error controlled) employed a missing

not at random (MNAR) multiple imputation approach.

B.3.4.4 Participant flow
Patient disposition is summarised in Table 14. Full details of participant flow through

the study, including reasons for discontinuation, are given in Appendix D.
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Table 14 Patient disposition: Study A3921104

Number (%) of patients

Screened 286
Entered open-label run-in 225
Discontinued open-label run-in 40 (17.8)
Completed open-label run-in 185 (82.2)
Discontinued between end of run-in and randomisation 12 (6.5)
Randomised to treatment 173 (93.5)
Tofacitinib 5 mg Placebo
BID (n = 88) (n = 85)
Discontinued double-blind phase 27 (30.7) 47 (55.3)
Completed double-blind phase 61 (69.3) 38 (44.7)

Data include patients with ERA and PsA
Source: Study A3921104 clinical study report (61)

BID, twice-daily,

B.3.5 Quality assessment of the relevant clinical effectiveness

evidence

Table 15 shows the results of the quality assessment for Study A3921104, which

was carried out using the Cochrane risk of bias criteria (69). The study was found to

be robust with a low risk of bias. Full details of the quality assessment can be found

in Appendix D.

Table 15 Quality assessment of Study A3921104

Study A3921104

Was the randomisation method adequate? Yes

Was the allocation adequately concealed? Yes

Were participants and investigators blind to exposure and Yes
comparison?

Were the outcome assessors blind to treatment allocation? Yes

Were drop-outs between groups adequately explained? Were Yes
unexpected imbalances adjusted for?

Were all outcomes adequately reported? Yes

Did the study appear free from other sources of bias Yes
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Appendix D also details quality assessments for the relevant comparator RCTs that
were identified in the SLR and included in an indirect treatment comparison (ITC)
(see Section B.3.9).

B.3.6 Clinical effectiveness results of the relevant trials

Unless otherwise stated, data are shown for the DBJAS population.

B.3.6.1 Reduction in disease flare

Significantly fewer patients experienced disease flare with tofacitinib than with
placebo. At Week 44 (i.e. the end of the double-blind phase), 21 patients (29.2%) in
the tofacitinib group had experienced flare, compared with 37 (52.9%) in the placebo
group (difference -23.69; 95% CI -39.41 to -7.97; P = 0.0031).

Figure 6 shows the occurrence of disease flare over time during the double-blind
phase. From Week 24 (i.e. Week 6 of the double-blind phase), there was a
significant reduction in the occurrence of disease flare for patients treated with

tofacitinib versus those treated with placebo.

The median time to disease flare could not be estimated in the tofacitinib group as
there were too few events. The probability of remaining flare-free in the tofacitinib
group was 70.8% (>50%). In the placebo group, the median time to disease flare

was 155 days.
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Figure 6 Occurrence of disease flare over time: double-blind phase (DBJAS)
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10.5

5.0

Number of subjects Wk 20 Wk 24 Wk 28 Wk 32 Wk 36 Wk 40 WK 44
Tofacitinib 5 mg BID 70 70 70 70 20 70 -
Placebo 72 72 72 72 72 72 72

Visit

Error bars show standard error. BID, twice-daily; DB, double-blind; DBJAS, double-blind pcJIA analysis set
Source: Study A3921104 clinical study report (61)

B.3.6.2 Improvement in response rates
During the double-blind phase, significantly more patients achieved JIA ACR 30, 50
and 70 responses with tofacitinib than with placebo. Figure 7 shows the JIA ACR

response rates at Week 44 (i.e. the end of the double-blind phase).

Figure 7 JIA ACR 30, 50 and 70 responses at Week 44 (DBJAS)

Tofacitinib 5 mg BID

Placebo
100
70.8% +23.7%pts +19.5%pts
o = (n=51) P=0.0031 66.7% P=00166
= (n = 48) +17.0%pts
@ 5419 P =0.0387
ﬁ & 47 1% 47 1% (n =39)
2 (n=33) (n=33)
= e 37.4%
S 40 (n = 26)
w0
1]
4
20
0
ACR 30 ACR 50 ACR 70

BID, twice-daily; pts, points
Source: Study A3921104 clinical study report (61)
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At the end of the open-label run-in phase, 92% of patients had achieved a JIA ACR
30 response, 84% had achieved a JIA ACR 50 response, and 61% had achieved a
JIA ACR 70 response.

Throughout the double-blind phase, the proportions of patients with JIA ACR 30, 50
and 70 responses were higher in the tofacitinib group than in the placebo group. A
statistically significant difference between tofacitinib and placebo was shown from
Week 24 for JIA ACR 30 and 50 responses and from Week 32 for JIA ACR 70.

B.3.6.3 Improvement in disease activity

Child Health Assessment Questionnaire (CHAQ)
Patients receiving tofacitinib reported significantly less disability at the end of the

study than those receiving placebo. The LS mean (SEM) change from double-blind

baseline in CHAQ disability index scores was -0.09 (0.04) in the tofacitinib group
(n=49) and 0.03 (0.04) in the placebo group (n = 33) (treatment difference -0.12,
95% CI -0.22 to -0.01; P = 0.0292).

Patients’ overall wellbeing remained stable with tofacitinib but worsened with placebo
during the double-blind phase. The LS mean change from double-blind baseline in
CHAQ parental evaluation of overall wellbeing was significantly lower with tofacitinib
than with placebo at all visits except Weeks 36 and 40 (i.e. Weeks 16 and 22 of the
double-blind phase).

Juvenile Arthritis Disease Activity Score (JADAS)

The mean change from double-blind baseline in JADAS-27 CRP score was
significantly lower in the tofacitinib group than in the placebo group from Week 20
(i.e. Week 2 of the double-blind phase; P = 0.0088) to Week 44 (P = 0.0027) (Figure
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8). In other words, disease activity remained stable during the double-blind phase in

the tofacitinib group but increased in the placebo group.

Figure 8 Mean change from double-blind baseline in JADAS-27 CRP (DBJAS)
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Double-blind baseline was Week 18. Error bars are standard error. BID, twice-daily; CRP, C-reactive protein; DB, double-blind;
DBJAS, double-blind pcJIA analysis set; ESR, erythrocyte sedimentation rate; JADAS, Juvenile Arthritis Disease Activity Score;

LS mean, least squares mean
Source: Study A3921104 clinical study report (61), Brunner et al, 2019 (57)

The mean change from double-blind baseline in JADAS-27 ESR score was also
significantly lower in the tofacitinib group than in the placebo group from Week 20
(P =0.0172) to Week 44 (P = 0.0018).

More patients in the tofacitinib group achieved JADAS minimum disease activity
(MDA), calculated from the JADAS-27 CRP score than in the placebo group
throughout the double-blind phase. For JADAS-27 ESR minimum disease activity
scores, the difference between treatment groups was statistically significant at Week
44 (P = 0.0228).

The proportion of patients with JADAS inactive disease activity calculated from
JADAS-27 CRP scores was also numerically higher for tofacitinib than for placebo
throughout the double-blind phase; the difference between treatments was
statistically significant at Week 40 (P = 0.0464). A similar numerical trend was seen

for JADAS inactive disease activity calculated from the JADAS-27 ESR scores.
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JIA ACR inactive disease and clinical remission

In general, the proportion of patients with JIA ACR inactive disease increased during
the double-blind phase in the tofacitinib group and decreased in the placebo group.
By Week 44, 3 patients (4.17%) in the tofacitinib group and 3 (4.29%) in the placebo
group were in clinical remission, i.e. had 24 weeks of inactive disease, which could
have started during the open-label run-in phase (treatment difference -0.12, 95% CI -
6.74 t0 6.50; P = 0.9719).

JIA ACR core set variables

Throughout the double-blind phase, patients in the tofacitinib group had a greater
decrease in the number of joints with active arthritis and a greater decrease in the
number of joints with limited motion, than patients in the placebo group. Further data

for this outcome are presented in Appendix I.

B.3.6.4 Health-related quality of life (Child Health Questionnaire, CHQ)

The change from double-blind baseline in the CHQ family activities subscale
standardized score at Week 44 was significantly lower in the tofacitinib group than in
the placebo group. There were no significant differences between the treatment
groups in any of the other subscales. Changes from double-blind baseline in the
CHQ physical and psychosocial summary scores were similar between the treatment

groups. Further data for CHQ are presented in Appendix |.

B.3.7  Subgroup analysis

The primary and key secondary endpoints were summarised by the following

prespecified subgroups:

JIA category (extended oligoarthritis, RF+ polyarthritis, RF- polyarthritis, sJIA)
e open-label run-in baseline CRP (normal, above normal)

e geographical region (North America, South and Central America, Europe, all
other)

e baseline body weight (<40 kg, 240 kg)

e age group (2 to <6 years, 6 to <12 years, 12 to 18 years).
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Inferential statistics were performed, and forest plots generated. These analyses
were pre-planned and designed to determine whether there were any differences
between study arms according to these patient characteristics. The results showed
no statistically significant difference, but a consistent benefit in favour of tofacitinib

was observed across all subgroups. More detailed results are shown in Appendix E.

B.3.8 Meta-analysis

Due to the nature of the evidence, no pairwise meta-analysis was possible to
conduct. Head-to-head evidence was not available comparing tofacitinib with any of
the comparators in the assessment scope; therefore, Bucher’s ITCs were conducted

to estimate the relative efficacy of all relevant therapies (see Section B.3.9).

B.3.9 Indirect and mixed treatment comparisons

No head-to-head clinical trial was conducted that compared tofacitinib with
adalimumab or tocilizumab; therefore, it was necessary to evaluate relative

effectiveness of treatments using an indirect comparison methodology.

The SLR (see Section B.3.1) identified, 5 clinical trials that were relevant for the
decision problem of the current appraisal and provided information on the clinical
efficacy and safety of tofacitinib, adalimumab and tocilizumab in polyarticular course
JIA. 1 study on tofacitinib versus placebo, Brunner 2019, 3 studies on adalimumab
versus placebo ADJUVITE, Burgos-Vargas 2015, DE038 (45-47) and 1 study on
tocilizumab versus placebo CHERISH (38).

Studies were excluded from the ITCs if they presented substantial heterogeneity in
study design or patient baseline characteristics compared to Brunner 2019 (57) (the
tofacitinib trial). RCTs that did not contain a withdrawal phase were also excluded as
these studies did not contain a lead-in phase with an ACR Pedi 30 response criteria,
and so contained a different patient population that those included in the randomised
withdrawal phase of the tofacitinib study. Overall, of the 5 studies identified, 2 studies

were ultimately excluded due to heterogeneity concerns, detailed below:

. ADJUVITE (45): Study did not include a withdrawal period, and total study
duration (2 months) was substantially shorter than the randomised phase of Brunner
2019 (44) (6.5 months).
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. Burgos-Vargas 2015 (46): Study did not include a withdrawal period, and total
study duration (3 months) was substantially shorter than the randomised phase of
Brunner 2019 (44) (6.5 months).

A feasibility assessment identified that all remaining 3 studies compared a single
intervention to placebo, and there was only one study to inform each pairwise
comparison. Due to the limited number of studies and treatments informing the ITCs
a network meta-analysis was not considered feasible. Therefore, similarly to the
methodology used in TA373, a Bucher’s indirect comparison (70) was conducted to

compare tofacitinib with the comparators of interest, adalimumab and tocilizumab.

For each outcome of interest, a series of indirect comparisons were conducted using
placebo as a common comparator to compare tofacitinib with adalimumab and
tocilizumab. This is the same approach that was used by the Assessment Group in
NICE TA373 (11).

The primary outcome in all three studies was proportion of patients who experienced
a disease flare (Brunner 2019, CHERISH, DE038 [non-methotrexate stratum] (51,
57, 59, 71)), it was also a secondary outcome in one of the studies (DE038
[methotrexate stratum] (59, 72)).

ACR Pedi responses, which is equivalent to JIA ACR response as reported in the
tofacitinib trial, were widely reported and were considered as a relevant outcome
during the previous MTA, TA373. Therefore, the ITC analyses for ACR Pedi 30, 50

and 70 were also explored and are discussed below.

Full details of the methodology for the ITCs are presented in Appendix D, alongside
with the SLR that was used to identify studies that may have been relevant for
informing an indirect comparison for tofacitinib versus adalimumab and tocilizumab

in treating pcJlA.
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B.3.9.1 Selection of evidence contributing to the indirect treatment

comparisons

Eligibility
For RCTs to be eligible for inclusion in the ITCs, they were required to report at least

one of the following outcomes during the randomised trial phase:

Proportion of patients experiencing a disease flare

ACR Pedi 30, 50 and/or 70 response

Proportion of patients who had an infection

Proportion of patients who had an upper respiratory tract infection (URTI)

Summary of studies included in the ITCs

Of the 12 studies identified by the SLR, 3 were suitable for inclusion in the ITC
analyses. The remaining 9 studies were excluded because they presented
substantial heterogeneity in study design or patient baseline characteristics
compared with Brunner 2019 (57) (the tofacitinib trial), or because they included a
comparator not of interest for this assessment (etanercept or abatacept).
Furthermore, five of the excluded studies had no open-label phase leading into the
randomised study phase, which meant that they contained a different patient
population from the tofacitinib trial. Full details of the rationale for excluding these

nine studies are provided in Appendix D.

The studies used in the base-case ITCs are summarised in Table 16 and described
in detail in Appendix D. All studies had a common direct comparison with placebo. In
terms of study design, all studies included an open-label lead-in phase (16-18
weeks) followed by a randomised withdrawal phase (24-32 weeks), and a
subsequent open-label extension phase. The adalimumab and tocilizumab studies
included in the ITCs were also included in the ITC conducted by the Assessment
Group during TA373.

The adalimumab study (59) contained a methotrexate stratum and a non-
methotrexate stratum. The methotrexate stratum was selected for the ITC analysis

as the majority of patients in the other studies included in the ITC used concomitant
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methotrexate (Brunner 2019 (61) [CSR: Table 10]: 65.9-68.2% patients across study
arms at start of randomised phase; CHERISH (51): 79% patients at lead-in).

Table 16 Summary of the trials used to carry out Bucher’s ITCs

s| %
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Trial S|l & [P&[3S[°a
Brunner 2019 (57) Y Y
CHERISH (51) Y Y
DE038 (59) Y Y

BID, twice-daily; Q2W, every 2 weeks; Q4W, every 4 weeks

Imputation of missing data in included trials

When considering disease flare, non-responder imputation (NRI) was used to impute
missing data. This meant that patients who withdrew from the trial or for whom the
endpoint could not be calculated were considered to have had a disease flare in the

adalimumab (59) and tocilizumab (51) trials.

The tofacitinib trial (57) used a similar NRI approach to the adalimumab and
tocilizumab trials for patients who discontinued the randomised trial phase, except
for the subset of patients who had maintained JIA ACR inactive disease for at least
24 weeks who were considered to not have had a disease flare. However, as this
difference affected a minority of patients, the missing data imputation techniques
across trials were considered comparable and were not believed to be a major

source of heterogeneity.

ITC analysis approach for other outcomes

Safety data were assessed to determine differences across treatments and were
consistently and homogenously reported across the included studies. Serious
adverse event (SAE) outcomes were considered for analysis in an indirect
comparison; however, these were rare across all study arms (proportion of patients
who experienced an SAE across study arms: 1%-3%). Therefore, an indirect

comparison of SAEs (or any specific serious adverse event) was not possible to
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conduct as the results were unlikely to be meaningful and would have resulted in

very large confidence intervals.

Infection outcomes were also of interest. It was not possible to perform ITCs for
number of patients who experienced an infection as this was not reported for the
adalimumab and tocilizumab trials. Ultimately, the proportion of patients who
experienced a URTI were selected for ITC analysis. URTI was selected as a
supporting analysis as this AE was more frequently reported across trials included in

the ITC analyses.

All-cause discontinuation, discontinuation due to lack of efficacy and discontinuation
due to AEs were also considered as outcomes that could be analysed in an ITC.
However, it was not possible to synthesise these outcomes using Bucher’s

methodology due to heterogeneity in study design, as detailed in Table 17.

To summarise, two of the three studies reported that patients discontinued the
randomised trial phase if they experienced a disease flare. However, the number of
patients who discontinued was lower than the number of patients who experienced a
disease flare in the two comparator trials CHERISH and DEO038 (51, 57, 59, 71). This
suggests that in these two trials, some patients who experienced a disease flare did
not discontinue the randomised trial phase. It is unclear why these patients did not
discontinue the trial despite experiencing a disease flare and whether such patients

are treated consistently across trials.

The reported number of patients who discontinue is generally low across the trials,
specifically for discontinuation due to adverse events. An ITC of these outcomes is
therefore likely to be imprecise and result in wide confidence intervals. This

heterogeneity across discontinuation outcomes is summarised in Table 17.

Table 17 Summary of heterogeneity in discontinuation reporting across included
studies

Trial Protocol if Treatment Disease All-cause Discontinuation Discontinuation
patient flare discontinuation | due to lack of due to AEs
experiences a efficacy
disease flare (definition)

Patients who Placebo 37/70° 47/85 44/85 (insufficient 2/85

Brunner experience a clinical response)

2019 (57) single episode
of disease flare
at any time
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during the study | Tofacitinib 21/722 27/88 22/88 (insufficient 2/88
(including the clinical response)
open-label run-
in and double-
blind phase)
were
discontinued
from the study

Patients Placebo 39/81 3/81 1/81 (insufficient 2/81

continued in therapeutic

part 2 (RCT) response)

until week 40

unless they
CHERISH experienced Tocilizumab 21/82 3/82 1/82 (insufficient 1/82
(51) JIA-flare. After therapeutic

JIA-flare, response)

patients

entered the

open-label

study phase

DE038 NR Placebo 24137 1137 0/37 0/37

(59) Adalimumab | 14/38 3/38 0/38 0/38

2Double blind polyarticular course JIA analysis set, patients who did not have pcJIA were excluded from this analysis; JIA,

juvenile idiopathic arthritis; NRI non-responder imputation; RCT, randomised controlled trial.

B.3.9.2 Indirect treatment comparisons

Evidence networks

Simple Bucher’s ITCs were conducted as all relevant included trials compared active
treatment to placebo, and none of the pairwise comparisons were informed by more
than one trial. This analysis followed the same approach as was used in TA373.
Error! Reference source not found.Figure 9 shows the networks for each indirect

comparison.

Figure 9 Bucher's ITC networks

1)
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Figure presents the following ITC networks: 1) tofacitinib vs adalimumab (methotrexate stratum); 2) tofacitinib vs tocilizumab

Company evidence submission template for tofacitinib for treating juvenile idiopathic arthritis
© NICE 2018. All rights reserved. Subject to Notice of rights. Page 64 of 100




Results

A summary forest plot showing active treatment vs placebo is presented in Figure 10
for proportion of patients experiencing disease flare. These data are taken directly
from the corresponding trial publications and are not calculated using ITC analysis.
All three treatments resulted in a statistically significant reduction in disease flares

compared to placebo, with risk ratio (RR) point estimates ranging from 0.53 to 0.57.

Figure 11 shows the results of the analysis for ACR Pedi results. All treatments
resulted in a statistically significant proportion of patients achieving ACR Pedi

responses compared to placebo.
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Figure 10 Summary forest plot of active treatment versus placebo for disease flares
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Figure 11 Summary forest plot of active treatment versus placebo for ACR Pedi responses
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The results of the Bucher’s indirect comparisons for tofacitinib versus the relevant
comparators are presented in Figure 12 for disease flares. A value less than one

favours tofacitinib and a value greater than one favours the comparator. | |l

ACR Pedi 30, 50 and 70 response rates were reported by all three studies included
in the ITC analyses (51, 57, 59, 71, 72). The results of these analyses are presented

in Figure 13. |

Figure 12 Risk ratios and summary forest plot of tofacitinib versus comparators for
disease flares

Figure 13. Risk ratios and summary forest plot of tofacitinib versus comparators for
ACR Pedi responses
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An additional ITC was carried out for URTI and also showed that there was no
statistically significant difference between tofacitinib and adalimumab and

tocilizumab (Appendix D1.2).

B.3.9.3 Sensitivity analyses to address uncertainties in the indirect
comparisons
Due to the limited data informing the indirect comparison analyses, no sensitivity

analyses were performed.

B.3.9.4 Uncertainties in the indirect and mixed treatment comparisons

The ITCs were conducted using a well-known, transparent methodology (70),
similarly to TA373. However, as well as in TA373 there are several limitations and
uncertainties regarding the evidence used in the analysis. Only one study informed
each pairwise treatment comparison and it was not possible to conduct sensitivity
analyses due to limited data. The trial sample sizes were also generally small,
ranging from 75 (adalimumab trial, methotrexate stratum (59)) to 173 (tofacitinib trial
(57)).

The studies included in the ITCs all included an open-label, lead-in phase followed
by a randomised withdrawal phase, as is common for studies in this patient
population, followed by an open-label extension phase. All studies informing the
ITCs required that patients experience at least an ACR Pedi 30 response for
inclusion in the randomised trial phase. The maijority of patients across all studies
included in the ITCs went on to enter the randomised withdrawal phase (study range:
77%-88%). Therefore, the patient population included in the ITCs have already
achieved a response using active treatment, similarly to the population included in
the ITC in TA373.

There were differences across the included studies in terms of trial duration. The
lead-in phase ranged from 16 weeks (tocilizumab and adalimumab trials (51, 57, 59,
71)) to 18 weeks (tofacitinib trial (57)) and the randomised withdrawal phase ranged
from 24 weeks (tocilizumab trial (51, 57, 59, 71)) to 32 weeks (adalimumab trial
(59)). It is possible treatment duration may impact time dependent outcomes, such

as disease flares and some safety data (11).
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There was some heterogeneity across studies in terms of baseline patient

characteristics:

e Age: Age at the start of the randomised phase was fairly homogenous across
the trials included in the ITCs. The mean age across study arms ranged from
10.8 years old (DEOQ38 trial (59); placebo + MTX arm) to 11.9 years old
(Brunner 2019 (61) [CSR: Table 14]; both trial arms)(71, 72)

e Gender: The majority of patients were female across all study arms (range:
75%-81%).

e Duration of JIA: The mean duration of JIA (in years) ranged from

I ) to 4.3 (DE038 (59);

adalimumab + MTX arm) across the study arms included in the ITCs.

e Previous biologic DMARD therapy: Approximately one-third of patients had
previous biologic DMARD therapy in the tofacitinib trial (61) (lead-in: 37.8%
[CSR: Table 8]) and the tocilizumab trial (51) (lead-in: 32%). However, in the
adalimumab study (59) prior biologic DMARD use was an exclusion criterion.
Although there is some heterogeneity across studies in terms of proportion of
patients who received previous biologic DMARD treatment, it is unclear

whether this would impact the efficacy or safety of subsequent treatments

(11).

e Methotrexate use: There was heterogeneity across the studies in terms of
concomitant methotrexate use. All studies allowed methotrexate use during
the trial. The proportion of patients who used methotrexate ranged from
65.9% (Brunner 2019 (61) [double-blind phase: tofacitinib arm; CSR: Table
10]) to 100% (DEO038 (59), methotrexate stratum) across study arms.

It is important to note that the heterogeneities amongst trials were similar to the
uncertainties already identified during the assessment of TA373 and were not
introduced by the addition of tofacitinib to the network. The methodology that Pfizer
follows in the current assessment is the same as that the Assessment Group
followed in TA373 and what the NICE appraisal committee has accepted as

sufficient evidence base for decision making.
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B.3.10 Adverse reactions

Key messages

e Tofacitinib has an established safety profile in adult patients with

rheumatoid arthritis, psoriatic arthritis and ulcerative colitis

e Treatment of paediatric patients with JIA in Study A3921104 raised no new
safety concerns related either to treatment of JIA with tofacitinib or the

overall tofacitinib safety profile

e The proportion of patients with treatment-emergent AEs (TEAEs) was

similar between tofacitinib and placebo in the double-blind phase

e Fewer patients in the tofacitinib group discontinued during the double-blind
phase because of condition-aggravated AEs, i.e. worsening disease (14
[15.9%] vs 27 [31.8%] in the placebo group]

e There were no deaths during the study

¢ Most treatment emergent adverse events were mild to moderate in severity.

Fewer patients had TEAEs in the tofacitinib group than in the placebo group

e Changes in laboratory parameters were consistent with the expected effects

of tofacitinib

B.3.10.1 Summary of AEs
Safety analyses were carried out on the OLFAS and DBSAS and therefore included
patients with ERA and PsA as well as those with pcJIA.

Table 18 shows a summary of treatment-emergent AEs (TEAEs) and AEs of special
interest in Study A3921104.
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Table 18 Summary of AEs

Number (%) of patients
Open-label run-in Double-blind phase Entire tofacitinib exposure period
(OLFAS) (DBSAS)
Tofacitinib Tofacitinib Placebo Tofacitinib
5 mg BID 5 mg BID (n = 85) 5 mg BID
(n = 225) (n =88) (n = 225)
At least 1 AE 153 (68.0) 68 (77.3) 63 (74.1) 176 (78.2)
At least 1 SAE 7(3.1) 1(1.1) 2(2.4) 8(3.6)
Discontinuation due to AEs 26 (11.6) 16 (18.2) 29 (34.1) 42 (18.7)
Temporary dose reduction or discontinuation due to 20 (8.9) 9(10.2) 8 (9.4) 25 (11.1)
AEs
Most common AEs (=5% in any treatment group
URTI 24 (10.7) 13 (14.8) 9(10.6) 34 (15.1)
Headache 16 (7.1) 2(2.3) 6(7.1) 18 (8.0)
Nasopharyngitis 10 (4.4) 7 (8.0) 3(3.5) 15 (6.7)
Nausea 13 (5.8) 1(1.1) 1(1.2) 14 (6.2)
Pyrexia 11 (4.9) 4 (4.5) 1(1.2) 14 (6.2)
Disease progression 5(2.2) 8(9.1) 13 (15.3) 13 (5.8)
Vomiting 13 (5.8) 0(0.0) 4 (4.7) 13 (5.8)
JIA 6 (2.7) 3(3.4) 12 (14.1) 9(4.0)
AEs of special interest
Death 0(0.0) 0(0.0) 0(0.0) 0(0.0)
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Number (%) of patients
Open-label run-in Double-blind phase Entire tofacitinib exposure period
(OLFAS) (DBSAS)
Tofacitinib Tofacitinib Placebo Tofacitinib
5 mg BID 5 mg BID (n = 85) 5 mg BID
(n = 225) (n =88) (n = 225)
Gl perforation? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Hepatic events? 3(1.3) 0(0.0) 0 (0.0) 3(1.3)
Herpes zoster 2(0.9) 0(0.0) 0(0.0) 2(0.9)
Interstitial lung disease? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
MACE? 0 (0.0) 0(0.0) 0 (0.0) 0(0.0)
Malignancy (including NMSC) @ 0(0.0) 0(0.0) 0(0.0) 0(0.0)
MAS? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Opportunistic infection? 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Serious infection 3(1.3) 1(1.1)° 1(1.2) 4(1.8)°
Thrombotic event (DVT, PE?2 or ATE) 0(0.0) 0(0.0) 0(0.0) 0 (0.0)
Tuberculosis? 0(0.0) 0(0.0) 0(0.0) 0(0.0)

aAdjudicated events; "One SAE of pilonidal cyst repair was coded to surgical procedures instead of infection and was inadvertently not identified as a serious infection. Following adjudication, it was

determined that the SAE did not meet opportunistic infection criteria; it is also included in the table as a serious infection

AE, adverse event; ATE, arterial thromboembolism; BID, twice-daily; DBSAS, double-blind safety analysis set; DVT, deep vein thrombosis; Gl, gastrointestinal; JIA, juvenile idiopathic arthritis;
MACE, major adverse cardiovascular event; MAS, macrophage activation syndrome; NMSC, non-melanoma skin cancer; OLFAS, open-label full analysis set; PE, pulmonary embolism; SAE,

serious adverse event; URTI, upper respiratory tract infection
Source: Brunner et al, 2019 (57)
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B.3.10.2 Treatment-emergent AEs (TEAEs)

During the open-label run-in, the most frequently reported TEAEs were URTI,
headache, nausea and vomiting (Table 18). Most TEAEs were mild to moderate in
severity. Overall, 64 patients (28.4%) had TEAEs that were considered to be related
to treatment. These included URTI (10 patients; 4.4%), headache (7 patients; 3.1%),

nausea (6 patients; 2.7%) and abdominal pain (5 patients; 2.2%).

During the double-blind phase, the most frequently reported TEAEs in the tofacitinib
group were URTI, disease progression and sinusitis. In the placebo group, the most
frequently reported TEAEs were disease progression, TEAEs related to the
underlying JIA disease and URTI (Table 19). Most TEAEs were mild to moderate in
severity. Twenty-two patients (25%) in the tofacitinib group had TEAEs, compared
with 33 (38.8%) in the placebo group; the most common treatment-related TEAEs

are shown in Table 19.

Table 19 Treatment-related TEAEs occurring in 22% of patients during the double-
blind phase (DBSAS)

Number (%) of patients

Tofacitinib 5 mg BID Placebo

(n = 88) (n =85)

URTI 3(3.4) 4(4.7)
JIA 3(3.4) 7(8.2)
Disease progression 2 (2.3) 8 (9.4)
Pyrexia 2(2.3) 0 (0.0)
Sinusitis 2(2.3) 1(1.2)
ALT increased 1(1.1) 2(2.4)
Urinary tract infection 1(1.1) 3(3.5)
Headache 0(0.0) 3 (3.5)

ALT, alanine aminotransferase; BID, twice-daily; DBSAS, double-blind safety analysis set; JIA, juvenile idiopathic arthritis;
URTI, upper respiratory tract infection
Source: Study A3921104 clinical study report (61)

The incidence of all AEs that were reported by 22% of patients during the study is

shown in Appendix F.
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B.3.10.3 Discontinuations due to AEs
During the open-label run-in, 26 patients (11.6%) discontinued because of AEs. Of
these, 16 discontinued because of condition aggravated AEs (i.e. worsening

disease).

During the double-blind phase, 16 patients (18.2%) in the tofacitinib group and 29
(34%) in the placebo group discontinued because of AEs. TEAEs leading to
discontinuation during the double-blind phase are summarised in Table 20. Fewer
patients in the tofacitinib group discontinued because of worsening disease
compared with the placebo group (14 [15.9%] vs. 27 [31.8%]).

Table 20 AEs leading to discontinuation during the double-blind phase (DBSAS)

Number (%) of patients

Tofacitinib 5 mg BID Placebo

(n = 88) (n = 85)

Disease progression 8(9.1) 10 (11.8)

JIA 3(3.4) 12 (14.1)
Condition aggravated 2(2.3) 2(2.4)
Arthritis 1(1.1) 3 (3.5)
Pilonidal sinus repair 1(1.1) 0 (0.0)
Tooth impacted 1(1.1) 0 (0.0)
Appendicitis 0(0.0) 1(1.2)
Haemoglobin decreased 0(0.0) 1(1.2)
Intussusception 0(0.0) 1(1.2)

BID, twice-daily; DBSAS, double-blind safety analysis set; JIA, juvenile idiopathic arthritis
Source: Study A3921104 clinical study report (61)

During the open-label run-in, 20 patients (8.9%) had their dose reduced or
temporarily discontinued because of AEs. During the double-blind phase, AEs led to
dose reduction or temporary discontinuation in 9 patients (10.2%) in the tofacitinib

group and 8 (9.4%) in the placebo group.

B.3.10.4 Serious AEs
During the open-label run-in, 7 patients reported a total of 10 treatment emergent
SAEs: appendicitis, condition aggravated, Crohn’s disease, diarrhoea, epidural

empyema, JIA, pneumonia, sinusitis, subperiosteal abscess and vomiting.
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During the double-blind phase, 1 patient in the tofacitinib group reported an SAE of
pilonidal cyst. In the placebo group, 2 patients reported 3 SAEs: appendicitis,

intussusception and JIA.
B.3.10.5 AEs of special interest

Death

There were no deaths during the study.

Uveitis
There were no cases of uveitis during the open-label run-in. During the double-blind

phase,1 patient in the placebo group had a mild case of active uveitis.

B.3.10.6 Safety conclusions

Tofacitinib has an established safety profile in adult patients with RA (73, 74), PsA
(75) and ulcerative colitis (76, 77). During Study A3921104, no new safety signals or
issues related either to treatment of JIA patients with tofacitinib or the overall

tofacitinib safety profile were detected.

Injection site reactions, such as redness, swelling and pain are among the most
commonly occurring AEs with adalimumab (78) and can be bothersome for the

patient. As an oral preparation, tofacitinib avoids these issues.

Infections are considered one of the most relevant safety concerns for biologic
treatments (79). However, it was not possible to conduct an ITC using infection data
as proportion of patients who experienced an infection was not reported for either the
adalimumab or tocilizumab trials (51, 57, 59, 71). URTI was selected for specific
comparison as it was frequently reported in the trials included in the ITC analysis.
The risk of URTI compared with tofacitinib varies widely across competitors, but the

Cls were wide and none of the comparisons shown statistically significant difference.

B.3.11Conclusions about comparable health benefits and safety

The ITC (Section B.3.9) showed no statistically significant differences between
tofacitinib and the chosen comparators (adalimumab and tocilizumab) in terms of risk
of disease flare and JIA ACR responses. Therefore, tofacitinib can be considered

similarly clinically effective to the currently available biologics with respect to these
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outcomes in the treatment of pcJIA. No major sources of heterogeneity were
identified in the trials informing the ITCs (Section B.3.9).

Tofacitinib has an established safety profile in other indications and during Study
A3921104, no new safety signals or issues related either to treatment of JIA patients

with tofacitinib or the overall tofacitinib safety profile were detected.

In TA373, risk of disease flare was a key driver of cost-effectiveness and the main
clinical outcome included in the economic model (see section B.2.1). The Committee
considered that including disease flare in the model was appropriate, but that it did
not reflect all benefits of biological treatments. The Committee considered that the
effect of the 4 technologies on controlling disease activity and duration (including
flare, response and remission) was an important benefit, but that the Assessment
Group's model did not fully capture this. The additional possible clinical benefits of

the technologies were expected to reduce the ICERs had they been included.

B.3.11.1 Uncertainties in the evidence

The ITCs were conducted using a well-known, transparent methodology (70).
However, there are several limitations and uncertainties regarding the evidence used
in this analysis; these are discussed in detail in Section B.3.9. Briefly, only one study
informed each pairwise treatment comparison, precluding the conduct of any
sensitivity analyses due to limited data. The sample sizes of studies included in the
ITC analyses were relatively small, ranging from 75 to 173 patients, and the patient
population included in the ITCs comprised those who had already achieved a
response on active treatment during the open-label lead-in phase. There were
differences across the studies in terms of duration, baseline characteristics and

concomitant methotrexate use.

During TA373 the Assessment group identified similar uncertainties in the evidence
base and the Appraisal Committee acknowledged that a robust comparison of the
technologies with each other was not possible given the differences between the
trials. It concluded, however, that all technologies were clinically effective for
polyarticular JIA (as measured by disease flare rate and ACR Pedi responses), and

there was no evidence to suggest that abatacept, adalimumab, etanercept and
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tocilizumab for polyarticular JIA are different from each other in terms of clinical

effectiveness.

B.3.12 Ongoing studies

A summary of the ongoing studies assessing tofacitinib in JIA is presented in Table

21.

Table 21. Ongoing studies assessing tofacitinib in juvenile idiopathic arthritis

18 who have active
sJIA disease
according to ILAR
criteria for at least 6
weeks before
screening

efficacy, safety,
tolerability and
pharmacokinetics of
tofacitinib for
treatment of sJIA with
active systemic
features in children

Trial no. Intervention Population Objectives Primary study ref.
(acronym)
Study A3921145 | Tofacitinib Patients aged 2 to To determine the Brunner 2020
long-term open- 18 who have long-term safety and
label, non- previously tolerability of
comparative participated in the tofacitinib for
extension study previous Phase 1 treatment of JIA
and Phase 3 studies
of tofacitinib in JIA
The study included
patients with pcJdIA,
ERA and PsA.
Study A3921165 | Tofacitinib Patients aged 2 to To determine the NCT03000439 (80)

and young people.

B.3.12.1 Interim results from the long-term extension study (Study A3921145)

Interim results from the open-label extension study are available for up to 66 months
(64). The interim analysis was performed on a data cut from June 4, 2019. The
dosing regimen of tofacitinib was the same as in Study A39211104 (5 mg BID or
equivalent weight-based dose). Safety endpoints, reported up to 66 months, were
AEs and active uveitis. Efficacy endpoints, reported through 18 months, included JIA
ACR 30/50/70/90 response rates, JIA ACR 30/50 response rates for patients with
pcdlA, JIA ACR clinical remission (i.e. inactive disease for 6 months continuously),
JIA flare rate, mean JADAS-27 CRP, JADAS-27 CRP minimal disease activity
(scores <3.8 and <2 in patients with >4 and <4 active joints, respectively) rate and
mean CHAQ DI.
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The results of the interim analysis were similar to those of Study A3921104. There
were no new safety findings and clinical efficacy was maintained over 18 months
(Figure 14).
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Figure 14 Results of the interim analysis of Study A3921165: a) JIA ACR 30/50/70/90 response rates through Month 18 in all patients,
b) JIA ACR 30/50 response rates in pcJIA patients, c) JIA flare rate in all patients
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N 218 212 192 162 127 82 56 N 189 165 152 130 98 63 42 N 192 162 127 82 56

Missing values were not imputed. Baseline values for determining JIA ACR 30/50/70/90 response rates were those of the qualifying index study, except for patients who enrolled more than 14 days
after the end of study visit of the qualifying index study, whose baseline values were those of the long-tern extension study. As such Month 1 was the first time point at which it was possible to
calculate response rates for all patients with available data. Baseline values for determining flare rate were those of the Month 3 visit of the long-term extension study. As such, Month 6 was the first
time point at which it was possible to calculate flare rate.

ACR, American College of Rheumatology; JIA, juvenile idiopathic arthritis; pcJIA, polyaticular course JIA; pts, patients; SE, standard error

Source: Brunner et al, 2020 (64)

Company evidence submission template for tofacitinib for treating juvenile idiopathic arthritis
© NICE 2018. All rights reserved. Subject to Notice of rights. Page 80 of 100




B.4 Cost-comparison analysis

B.4.1 Changes in service provision and management

Tofacitinib is the first orally administered treatment, that will be available for patients
with pcJIA. All currently available biological treatment options, including the
comparators of this appraisal, adalimumab and tocilizumab, are administered

parenterally, either as subcutaneous (SC) injection or intravenous (1V) formulation.

Patients receiving their treatment as an IV infusion need to visit an appropriate
facility to have the treatment delivered by a consultant paediatric rheumatologist.
Besides, a proportion of patients who receives the treatment as a SC injection also
require assistance with administering the injection due to fear of needles or needle
phobia, as discussed in section B.1.3.5. These patients often need to visit an
appropriate facility to have the treatment administered by a community nurse, which
has cost implications to the NHS. The proportion of patients who require community
nurse assistance with administering SC injection can be as high as 30-50% (3).
Consequently, the introduction of tofacitinib into secondary care is expected to
improve service provision and decrease resource use by making obsolete the need

for a healthcare professional to administer the treatment.
B.4.2 Cost-comparison analysis inputs and assumptions

B.4.2.1 Features of the cost-comparison analysis

Cost inputs considered in the base-case analysis comprised of drug acquisition costs
and administration costs. Only direct medical costs were included in the model. Unit
costs were sourced from the 2018/19 NHS reference costs(56), the Monthly Index of
Medical Specialties (MIMS)(81). The analyses also included the PAS applicable for
tofacitinib. In the case of adalimumab, the lowest per mg cost biosimilar was

considered in the calculations.

Costs were calculated for ages 2-18 year old patients to cover the full scope of
licensed dose until the maximum dose of tocilizumab is reached (18 years).
Separate results were also presented for 11-year old and 16-year old patients to

account for differences in costs according to changes in dosing. In the economic

Company evidence submission template for tofacitinib for treating juvenile idiopathic arthritis
© NICE 2018. All rights reserved. Subject to Notice of rights. Page 81 of 100




model for TA373, the starting age of the modelled population was 11 years (to reflect

the average age of the clinical trials) and || GczczEIEzINININGEILDHNINIEIEEEE

Aggregated results were also calculated for patients aged 11-18 years old, with drug
and administration costs accrued every three months. This time horizon was
considered long enough to capture the difference in costs of treatment for patients
with pcJIA. Future costs were discounted at 3.5% in the base case, in line with the
NICE reference case. The impact of no discounting (0%) was explored in scenario

analysis.

B.4.2.2 Intervention and comparators’ acquisition costs

Unit costs for each comparator are summarised in Table 22 for tofacitinib,
adalimumab and tocilizumab. The dose and posology of each treatment were taken
from the Summary of Product Characteristics (SmPC). The dosage of all treatment
options is based on the patient’s body weight. The dose of adalimumab between 20-
30kg is 20mg every other week; for patients weighting 30kg or above the dose is
40mg every other week. The dose for tocilizumab SC injection is 162mg once every
3 weeks in patients weighing less than 30kg and 162mg once in every 2 weeks in
patients weighing greater than or equal to 30kg. The dose of tocilizumab IV infusion
is 10mg/kg once every 4 weeks in patients weighing less than 30kg and 8mg/kg

once every 4 weeks in patients 30kg or above.

Tofacitinib is available either as an oral solution or tablet. The SmPC suggests that

I The base case analysis

assumed that
. Based on clinical advice, it was assumed that patients would use the whole bottle
or box before opening the new prescription package and thus no wastage for oral

tofacitinib was considered in the model (3).
To capture the dose increase, age and weight data from the Royal College of

Paediatrics and Child Health for boys and girls between 2-18 years old(82) (Table
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23) were digitised and used. To estimate the quarterly cost for each treatment, linear

interpolation was applied to bi-annual estimates of age and height.

To estimate the quarterly cost of adalimumab SC, and tocilizumab SC and 1V, the

acquisition cost of each administration was multiplied by the number of

administrations in a three-month period. In the base case analysis it was assumed

that any unused medication in an opened vial would be thrown away. This meant

minimal vial wastage for adalimumab because it is available in 20mg and 40mg pre-

filled syringes or pens. Tofacitinib SC is also administered in full 162mg pre-filled

syringes or pens, however tofacitinib IV is administered in a mg/kg dose and
available in 80, 200 and 400 mg vials.

Table 22 Acquisition costs of the intervention and comparator technologies

Tofacitinib

Adalimumab

Tocilizumab

Pharmaceutical
formulation

e 240 ml bottle of
1mg/ml solution

e 5 mg tablets in 56
tablets pack

1x20 mg or 2x40 mg

solution for injection in pre-
filled syringe or pre-filled

pen

4x162 mg/0.9ml in prefilled
syringe or pre-filled pen or 80
mg or 200 mg or 400 mg
solution for infusion

(Anticipated) care
setting

Secondary care

Acquisition cost
(excluding VAT)

Secondary care

Secondary care

8 [N

prices)

£158.40 or £633.60 (list

prices) *

£913.12 or £102.40 or £256.00
or £512.00 (list prices) *

Method of
administration

Oral solution or oral tablets

SC injection

SC injection or IV infusion
(assuming 80% of patients
uses SC and 20% IV)

Dose

10 to <20kg: 3.2 mg BID
(as 3.2 mL oral solution)
20 to <40kg: 4 mg BID

(as 4 mL oral solution)
240kg: 5 mg BID (as one 5
mg tablet or 5 mL oral
solution)

10 kg to < 30 kg 20 mg
every other week

2 30 kg 40 mg every other
week

SC tocilizumab: 162 mg once
every 2 weeks in patients
230kg or 162 mg once every 3
weeks in patients weighing
<30 kg.

IV tocilizumab: 8 mg/kg once
every 4 weeks in patients
>30kg or 10 mg/kg once every
4 weeks in patients weighing
<30 kg.

a course of
treatment

Dosing frequency Twice daily Every 2 weeks SC: <30kg every 3 weeks;
230kg every 2 weeks
IV: Every 4 weeks
Dose adjustments N/A N/A N/A
Average length of Long term Long term Long term

Average cost of 1

year of treatment

(acquisition costs
only)

Variable by age. Indicative:
average cost over 1 year:

11 y/o patient :
16 y/o patient :

Variable by age. Indicative:
average cost over 1 year:

11 y/o patient : £8,237
16 y/o patient : £8,237

Variable by age. Indicative:
average cost over 1 year:

11 y/o patient : £5,946
16 y/o patient : £6,346
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Tofacitinib Adalimumab Tocilizumab

(Anticipated) N/A N/A N/A
average interval
between courses
of treatment

(Anticipated) Continuous treatment Continuous treatment Continuous treatment
number of repeat
courses of
treatment

IV, intravenous; N/A, not applicable; PAS, patient access scheme; SC, subcutaneous, y/o, year old
*Cheapest available prices were used from the Monthly Index of Medical Specialties (81)

Table 23 Median weight and height used in the model

Weight (median value in kg) Height (median value in cm)
Age Boys Girls Boys Girls
2.0 12.20 11.30 87.14 86.04
25 13.30 12.50 91.81 90.90
3.0 14.50 13.80 96.04 95.34
3.5 15.50 14.80 99.78 99.31
4.0 16.40 15.90 102.64 101.59
4.5 17.80 17.30 106.10 105.20
5.0 18.80 18.30 109.67 108.98
55 19.90 19.40 112.90 112.34
6.0 20.10 20.40 116.02 115.41
6.5 22.10 21.70 119.00 118.35
7.0 23.40 23.00 121.92 121.30
7.5 24.70 24.50 124.97 124.50
8.0 26.00 25.90 127.89 127.00
8.5 27.40 27.20 130.75 130.20
9.0 28.80 28.60 133.29 132.95
9.5 29.80 30.40 135.80 135.69
10.0 31.30 32.20 138.36 138.56
10.5 33.00 34.00 140.98 141.37
11.0 34.50 35.90 143.27 14411
11.5 36.20 37.90 145.62 147.10
12.0 38.00 40.10 148.29 149.97
12.5 40.50 42.60 151.13 152.78
13.0 42.90 45.10 154.52 155.56
13.5 46.00 47.60 158.35 157.84
14.0 49.20 49.80 162.12 160.00
14.5 52.40 51.70 165.68 161.23
15.0 55.30 53.40 168.74 162.30
15.5 58.10 54.30 171.19 162.94
16.0 60.50 55.30 173.10 163.28
16.5 62.70 56.10 174.51 163.49
17.0 64.50 56.70 175.71 163.55
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17.5 65.70 57.10 176.35 163.58
18.0 66.80 57.40 176.77 163.64

B.4.2.3 Intervention and comparators’ healthcare resource use and associated

costs

An SLR was conducted to identify studies reporting resource use and cost data for
patients with pcJIA. Overall, 36 studies were identified, including 14 full-text papers
(3 UK studies and 10 non-UK) and 22 abstracts (1 UK-based and 21 non-UK). The
search found no new studies that were published since the publication of TA373, that
would report on resource use estimations for JIA. Thornton et al. 2008(54) was still
the most relevant study for resource use assumptions, which assumed the same
resource use across all biological therapies (also see section B.2.2). The
identification of relevant cost and healthcare resource data for England and the

methods of the SLR is described in detail in Appendix G.

The frequency of administration for each treatment is presented in Table 22.
Tofacitinib is given orally and requires no resources for training or administration.
Adalimumab is administered as an SC injection while tocilizumab has SC and IV

infusion formulation.

Intravenous infusions were assumed to be administered by a health care
professional with the cost of IV administration assumed to be equal to the cost of an
outpatient visit, based on the mean of a consultant-led, non-admitted, face-to-face
follow-up and non-admitted, face-to-face, first appointment. Unit costs were taken
from the 2018-19 NHS Reference Cost values(56) and estimated to be £241.47 per

administration. Unit costs and calculations are detailed in Table 24.

Regarding SC injection administrations, clinical expert advice suggested that a
proportion (between 30-50%) of patients would still require assistance from a
healthcare professional to administer the treatment. Mulligan et al. 2013 reported
that approximately 25% of patients almost always feel anxious about SC
injections(41). Therefore, in the base case analysis it was assumed that 25% of
patients would require assistance from a community care nurse. The unit cost of this

visit was estimated at £67.27. The proportion of patients who required assistance
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with SC administration was varied in sensitivity analysis between no cost and a

higher proportion of 62.5% reporting anxiety sometimes, from Mulligan et al.

2013(41).

Table 24 Treatment administration costs

Currency Code No. of attendances National Average Source/assumptions
Unit Cost
Intravenous infusion
Consultant led (CL) - Non- NHS Reference Cost 2018-
Admitted Face-to-Face 25,487 £216.72 19(56), CL WF01A (Paediatric
Attendance, Follow-up rheumatology)
Consultant led (CL) - Non- NHS Reference Cost 2018-
Admitted Face-to-Face 2,005 £114.24 19(56), CL WF01C (Paediatric
Attendance, Follow-up rheumatology)
Consultant led (CL) - NHS Reference Cost 2018-
Multiprofessional Non-Admitted 19(56), CL WF02A (Paediatric
4,417 £267.73

Face-to-Face Attendance, Follow- rheumatology)
up
Consultant led (CL) - Non- NHS Reference Cost 2018-
Admitted Face-to-Face 7,838 £329.67 19(56), CL WF01B (Paediatric
Attendance, First rheumatology)
Consultant led (NCL) - Non- NHS Reference Cost 2018-
Admitted Face-to-Face 135 £90.42 19(56), CL WF01D (Paediatric
Attendance, First rheumatology)
Consultant led (CL) - NHS Reference Cost 2018-
Multiprofessional Non-Admitted 1,305 £317.28 19(56), CL WF02B (Paediatric
Face-to-Face Attendance, First rheumatology)

Cost per intravenous
administration

£241.47 (£90.42 to £329.67)

NHS Reference Cost 2018-
19(56), weighted average of
the number of attendances and
the unit cost of CL WFO1A,
WF01B, WF01C, WF01D,
WFO02A, WF02B

The range of values was
determined by the lowest and
highest limit of the CL costs.

Subcutaneous injection

Specialist Nursing, Arthritis
Nursing/Liaison, Child, Face to
face

970 £67.27
(£27.33 to £107.21)

NHS Reference Cost 2018-
19(56), NO7CF

The higher limit of the range
was based on the unit cost of
NURS N12 and the lower limit
on the difference between the
higher limit and the mean value

CL, consultant led; NHS, National Health Service.

No additional treatment-related monitoring costs for tofacitinib were assumed(83).

Healthcare resource use and associated costs for each treatment are presented in

Table 25.

Company evidence submission template for tofacitinib for treating juvenile idiopathic arthritis
© NICE 2018. All rights reserved. Subject to Notice of rights.

Page 86 of 100




Table 25 Resource costs of the intervention and comparator technologies

Tofacitinib Tocilizumab ‘ Adalimumab
Administration cost
Unit cost
Cost (£), price year 2018/19 £0 Tocilizumab SC: £13.45 £16.82 per
per administration (80% of administration
patients, 25% of patients (25% of patients require
require help with help with administering
administering SC injection SC injection due to fear
due to fear of needles or of needles or needle
needle phobia) phobia)
Tocilizumab 1V: £48.29 per
administration (20% of
patients)
Source reference N/A NHS Reference Costs NHS Reference Costs
2018/19(56) 2018/19(56)
Rationale for source N/A Latest NHS costs Latest NHS costs
associated with the associated with the
administration of treatment. administration of
treatment
Units per course of treatment
Number of units N/A Tocilizumab SC <30 kgs: 6.5 administrations
4.3 administrations every 3 every 3 months
months
Tocilizumab SC =30 kgs:
6.5 administrations every 3
months
Tocilizumab 1V: 3.25
administrations every 3
months
Source reference SmPC(5) SmPC for SC(84) and SmPC(86)
1V(85)

Rationale for source

In line with the
marketing
authorisation of
the treatment

In line with the marketing
authorisation of the
treatment

In line with the marketing
authorisation of the
treatment

Total cost of administration

Per course of treatment (3 months
cost)

11 y/o patient:
£0

11 y/o patient: £244.40

11 y/o patient: £109.31

Over the full time-horizon
(undiscounted)

£0

£28,698

£13,226

IV, intravenous; N/A; not applicable; NHS,
Characteristics.

National Health Service; SC, subcutaneous; SmPC, Summary of Product
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B.4.2.4 Adverse reaction unit costs and resource use
As there was no statistically significant difference in the adverse event rates from the

indirect treatment comparison, adverse event costs were not included in the cost

comparison (see section B.3.10 Adverse reactions).

B.4.2.5 Miscellaneous unit costs and resource use

None that are relevant.

B.4.2.6 Clinical expert validation

One clinical expert was interviewed in November 2020 and validated the following
aspects of the submission (3):

e Relevant comparators

e Similarity of efficacy between treatments

e Similarity of safety profile between treatments

e Similarity of resource use between treatments

e The frequency of use of tocilizumab SC and IV formulations

e No wastage to be assumed for tofacitinib

e Differences in administration costs and the use of community care for a

proportion of patients that require SC injections (25%)

o Market share of comparators

B.4.2.7 Sensitivity and scenario analyses

One-way sensitivity analysis (OWSA) was carried out, varying the relevant inputs
between upper and lower values.

e Community care use was varied between 0% to 62.5% assuming no need for
community care and a higher proportion (62.5%) based on patients reporting
anxiety sometimes, informed by the study from Mulligan et al. 2013(41).

e Community care cost for administration of SC injection was varied between
£27.33 to £107.21, informed by the lower and upper limits of the unit cost
described in Table 24.

e The IV administration unit cost was varied from £90.42 to £329.67, informed

by the lower and upper limit of the unit cost described in Table 24.
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In addition, a number of scenario analyses were conducted to test the influence of
the model assumptions in the base-case results. The scenarios explored were:
e No discounting of future costs (0%)
e Changing the percentage of tocilizumab SC and IV use and assuming 100%
SC tocilizumab use
¢ Inclusion of background drug acquisition and administration costs of

methotrexate.
Changing the percentage of tocilizumab SC and IV use

In the base case, following clinical advice it was assumed that 80% of patients would
use SC injections and 20% IV infusions of tocilizumab. In this scenario analysis the
impact of changing the percentage of IV and SC use was varied. The first
assumption was 100% SC use, in line with current NICE recommendation on
switching IV treatments to SC form if possible (30) (see section B.1.3.5 Unmet

need). The second assumption was 40% IV and 60% SC tocilizumab use.
Background treatment with methotrexate

All technologies considered in this submission can be used in combination with
methotrexate, however our base case assumption was that adding the costs of
concomitant methotrexate use would not lead to cost differences between the
technologies. Concomitant methotrexate use for adalimumab and tocilizumab was
informed from two clinical trials(49, 51) and for tofacitinib from the pivotal trial
A3921104(87). The proportion of patients receiving methotrexate in the clinical trials
was different amongst trials as it is presented in Table 26 Concomitant drug and
methotrexate use. In scenario A it was assumed that 80% of patients would receive
concomitant methotrexate with all technologies (tofacitinib, adalimumab and
tocilizumab). In scenario B it was assumed that 70% of patients would receive
concomitant methotrexate with tofacitinib and 80% of patients with adalimumab and

tocilizumab.

Table 26 Concomitant drug and methotrexate use

Trial Treatment Number of Proportion
randomised using
patients methotrexate
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Brunner 2014 (CHERISH)(51) | Placebo 81 79%

Brunner 2014 (CHERISH)(51) | Tocilizumab (8 mg/kg Q4W or 10 82 79%
mg/kg Q4W)

Lovell 2008 (DE038)(49) Placebo plus methotrexate (=210 37 100%
mg/m?/week)

Lovell 2008 (DE038)(49) Adalimumab (24 mg/m? Q2W) plus 38 100%
methotrexate (210 mg/m?/week)

Lovell 2008 (DE038)(49) Placebo 28 0%

Lovell 2008 (DE038)(49) Adalimumab (24 mg/m? Q2W) 30 0%

Brunner 2019 (Study Placebo 85 68%

A3921104) (87)

Brunner 2019 (Study Tofacitinib (2 mg - 5 mg) 88 66%

A3921104)(87)

Q2W, every two weeks, Q4W, every four weeks.

The unit cost for methotrexate was derived from the online version of MIMS(81) and
is summarised in Table 27 Methotrexate unit cost The patient body surface area
(BSA), required for the calculation of the methotrexate dose, was estimated using
the Du Bois formula (BSA = 0.007184 * Heightr0.725 * WeightA0.425)(88) with
weight and height data derived from the Royal College of Paediatrics and Child
Health(82).

Methotrexate was assumed to be administered as an oral solution or
subcutaneously. The percentage use of subcutaneous formulations was informed by
a UK study by Mulligan et al. 2013(41) which explored the prevalence and extent of
difficulties and side effects associated with the use of methotrexate and the impact
on quality of life. In this study, 32.2% of patients reported using the oral solution(41),
and in our model the value of 67.8% (complement) was therefore used for SC

injection use.

Table 27 Methotrexate unit cost

Drug Pack size Strength (g/mg) Pack cost Cost per dose
Methotrexate 28 2.5mg £2.56 £0.04
Methotrexate 100 10 mg £54.19 £0.05

Methofil 1 7.5 £10.86 £1.45
Metoject 1 7.5 £12.87 £1.72
Nordimet/Zlatal 1 7.5 £13.37 £1.78
Methofil 1 10.0 £11.25 £1.13
Metoject 1 10.0 £13.26 £1.33
Nordimet/Zlatal 1 10.0 £13.77 £1.38
Methofil 1 12.5 £12.34 £0.99
Metoject 1 12.5 £14.35 £1.15
Nordimet/Zlatal 1 12.5 £14.85 £1.19
Methofil 1 15.0 £12.40 £0.83
Metoject 1 15.0 £14.41 £0.96
Nordimet/Zlatal 1 15.0 £14.92 £0.99
Methofil 1 17.5 £13.24 £0.76
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Drug Pack size Strength (g/mg) Pack cost Cost per dose
Metoject 1 17.5 £15.25 £0.87
Nordimet/Zlatal 1 17.5 £15.75 £0.90
Methofil 1 20.0 £13.55 £0.68
Metoject 1 20.0 £15.56 £0.78
Nordimet/Zlatal 1 20.0 £16.06 £0.80

Methotrexate SC was assumed to be administered every week as per the SmPC.
For tocilizumab 1V, it was assumed that patients will receive methotrexate weekly as
well as during the IV administration. Results of the scenario analyses with 80%
methotrexate use for all treatments and 70% for tofacitinib only are presented in
Table 34.

B.4.3 Base-case results

Annual costs for an 11-year-old and 16-year-old patient as well as aggregate
discounted results for 11-18 years old age group are presented in Table 28. Table 29

presents the annual costs for each age group between 2-18 years of age.

Table 28 Base-case results

Technologies Acquisition | Administration Total Incremental costs
costs (£) costs (£) costs (£) (Tofacitinib -
comparator)
Base-case results for an 11-year-old patient
Tofacitinib e £0 ] N/A
Tocilizumab £5,946 £978 £6,924 -
Adalimumab £8,237 £437 £8,674 -
Base-case results for a 16-year-old patient
Tofacitinib ] £0 ] N/A
Tocilizumab £6,346 £978 £7,323 -
Adalimumab £8,237 £437 £8,674 -
Base-case aggregated, discounted results for 11-18 years olds
Tofacitinib ] £0 ] N/A
Tocilizumab £31,779 £5,038 £36,817 -
Adalimumab £42,448 £2,253 £44,702 -

N/A, not applicable

Table 29 Base-case results for age categories between 2-18 years of age
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Age Tofacitinib Adalimumab Tocilizumab
2 T £4,556 £4,559
3 T £4,556 £4,559
4 ] £4,556 £4,692
5 T £4,556 £4,692
6 I £4,556 £4,825
7 I £4,556 £4,892
8 I £4,556 £4,958
9 ] £6,615 £5,941
10 I £8,674 £6,658
11 I £8,674 £6,924
12 ] £8,674 £6,924
13 ] £8,674 £7,024
14 I £8,674 £7,157
15 | £8,674 £7,257
16 ] £8,674 £7,323
17 ] £8,674 £7,323
18 ] £8,674 £7,323

Total 3-monthly costs for each drug and for each age group are presented in Figure

15. Tofacitinib is cheaper than tocilizumab and adalimumab for all age groups.

Figure 15 Total cost comparison for adalimumab, tocilizumab and tofacitinib,
undiscounted results
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B.4.4 Sensitivity and scenario analyses

B.4.4.1 Sensitivity analysis

Table 30 presents the results of the one-way sensitivity analyses, aggregated for 11-
18 year olds. For both comparisons with adalimumab and tocilizumab, the analysis
was minimally sensitive to changes in assumptions around the community care use
for the administration of SC injections, the unit cost of the SC administration by a

community nurse and the unit cost of IV administration.

Table 30 Results of the one-way sensitivity analysis (compared to Tofacitinib)
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Tofacitinib vs Tocilizumab Tofacitinib vs Adalimumab

Model parameter Low value High value Low value High value
Community care I B I I
nurse use

Community care I B I I
nurse cost

IV administration ] ] N/A N/A
costs

IV, intravenous; vs, versus; N/A, not applicable

B.4.4.2 Scenario analyses

B.4.4.2.1 No future costs discounting (0%)

Aggregate undiscounted results are presented in Table 31. The results showed that

the incremental costs || GGG o discounting is applied.

Table 31 Undiscounted aggregate results

Technologies | Acquisition | Administration Total Incremental costs
costs (£) costs (£) costs (£) | (Tofacitinib comparator)
Tofacitinib I £0 I N/A
Tocilizumab £49,434 £7,821 £57,255 -
Adalimumab £65,894 £3,498 £69,392 ]

N/A, not applicable.

B.4.4.2.2 Changing the percentage of tocilizumab SC and IV use

The results demonstrated in Table 32 show that

Table 32 Results with assuming 100% tocilizumab SC use
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Technologies | Acquisition | Administration | Total costs Incremental costs
costs (£) costs (£) (£) (Tofacitinib comparator)
Tofacitinib ] £0 ] N/A
Tocilizumab £30,587 £2,253 £32,841 -
Adalimumab £42,448 £2,253 £44,702 I

N/A, not applicable.

Table 333 Results with assuming 40% tocilizumab IV use and 60% tocilizumab SC

Technologies Acquisition | Administration | Total Incremental costs
costs (£) costs (£) costs(£) (Tofacitinib comparator)
Tofacitinib I £0 I N/A
Tocilizumab £32,971 £7,823 £40,794 I
Adalimumab £42,448 £2,253 £44,702 I

n/a, not applicable

B.4.4.2.3 Background treatment with methotrexate

Table 34 Results of scenario with background use of methotrexate

Technologies | Acquisition Administration | Total costs Incremental costs
costs (£) costs (£) (£) (Tofacitinib comparator)

80% methotrexate use for all treatments

Tofacitinib ] £2,444 ] N/A

Tocilizumab £33,804 £6,382 £40,186 I

Adalimumab £44 473 £3,475 £47,948 ]

80% methotrexate use for adalimumab and tocilizumab and 70% use for tofacitinib

Tofacitinib I £2,139 I N/A

Tocilizumab £33,804 £6,382 £40,186 ]

Adalimumab £44 473 £3,475 £47,948 ]

N/A, not applicable.

B.4.5

Subgroup analysis

No subgroup analyses were conducted.

B.4.6

Interpretation and conclusions of economic evidence

A cost-comparison analysis was developed for the economic evaluation of tofacitinib

versus adalimumab and tocilizumab. Given the similarities in efficacy and safety

between the comparators, only acquisition and administration costs were considered

in the analyses. As the Assessment Group in TA373 concluded, the differences in
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cost-effectiveness of the biologic DMARDs are primarily the effect of the differences

in the drug acquisition cost(4).

The resource use assumptions for the administration of treatments followed the
analysis conducted by the Assessment Group during NICE TA373(4), and was
validated by a clinical expert on the use of community nurse support for SC

injections (3).

The results considered the confidential PAS of tofacitinib and list price for the
comparators. The results showed that overall, tofacitinib ||| GcG

compared to adalimumab or to tocilizumab, aggregated for the age group of 11-18
years and annually for each age group between 2-18 years old patients.
Deterministic sensitivity and scenario analyses showed that tofacitinib | |Gz

I o these patients, despite changes to the inputs and assumptions.

In summary, it can be concluded that tofacitinib would provide || | o the
NHS in the treatment of patients with pcJIA.

Tofacitinib has further benefits that were not parameterised in the cost-minimisation
analysis. These relate to the oral administration of the treatment, preventing adverse
events such as injection site reactions and especially benefiting patients with needle
fear or needle phobia. It also allows minimising the number of in-person clinic visits
and increase remote/virtual patient management, which has been a trend in the NHS

as a result of the current pandemic.
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Section A: Clarification on effectiveness data

Current treatment pathway

A1. PRIORITY QUESTION: Please give a source for the current UK treatment
pathway for JIA shown in figure 2 (page 24, Document B). Please comment on the
relationship between this pathway and existing guidance, particularly the short period
(6 weeks) from methotrexate to first biologic agent. For example, NHS England
clinical commissioning policy states “Biologics should not be used unless a patient is
intolerant to, or has failed optimised treatment with MTX; this is defined as 15mg/m2
given subcutaneously once-weekly for at least 3 months”

(https:/Iwww.england.nhs.uk/wp-content/uploads/2018/08/Biologic-therapies-

for-the-treatment-of-juvenile-idiopathic-arthritis.pdf)

Pfizer response:

Thank you for flagging this discrepancy, this was a typographical error in reproducing
the diagram. The 6 weeks in the text should be corrected to at least 3 months. The
reference for the treatment pathway was reference nr. 42. NHS England. Clinical
commissioning policy statement: biologic therapies for the treatment of juvenile
idiopathic arthritis (JIA). 2015.

Systematic Literature Review (SLR)

A2. An SLR was conducted to identify non-RCT evidence regarding the efficacy and
safety of tofacitinib that could supplement the evidence identified from the SLR of the
RCTs. Please clarify the purpose of these searches and why they were not

conducted for the comparators?

Pfizer response:

The non-RCT SLR for tofacitinib was conducted to supplement the RCT evidence
and to support the development of the cost-comparison model in line with NICE’s
requirements. A non-RCT SLR was not conducted for the comparators because

RCTs were identified for all comparators and as this is the highest quality of
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evidence and preferred by NICE to inform evidence synthesis, it was not needed to

supplement this evidence with non-randomised studies.

This is aligned with Section 2.2 of the NICE STA user guide for company evidence
submission template, where it is stated "NICE prefers RCTs that directly compare
the technology with 1 or more relevant comparators. However, such evidence may
not always be available and may not be sufficient to quantify the effect of treatment
over the course of the disease. Therefore, data from non-randomised and non-

controlled studies may be needed to supplement RCT data.

A3. The search strategies in the following sections of the appendices contain a

study design search filter to limit retrieval to randomised controlled trials:

- Table 1 Embase (lines 24-36), p .9, Appendix D

- Table 2 Medline (lines 24-36), p. 10-11, Appendix D

Please provide a source for the filters and confirm whether they have been validated.
Pfizer response:

The study design search filters used in the Embase and Medline search strategies
follow the Scottish intercollegiate Guidelines Network (SIGN) guidance. The SIGN
filters are pre-tested to enable the retrieval of medical studies that are most likely to

match SIGN's methodological criteria.

Specific terms that did not meet the methodological criteria of this this review were
adapted or removed, such as SIGN’s filter for identifying crossover trials (removed),
as the crossover study design was not of specific interest in this review. Additionally,
some search field options were edited to be more inclusive that those developed by
SIGN. E.g. SIGN restricts with “.tw.” which restricts to matching results in the title,
abstract or drug trade name only. This review uses the end .mp. which is less
restrictive, including matching results in the title, abstract, subject heading, author

keywords, amongst others.
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Reference: Scottish Intercollegiate Guidelines Network (SIGN). Search filters

[internet]. Edinburgh: SIGN; 2020. https://www.sign.ac.uk/assets/search-filters-

randomised-controlled-trials.docx (accessed 18 Sept 2020)

A4. The search strategies in Appendix G contain terms for pcJIA and study design
terms only. However, the search strategies are described on page 128 of Appendix
G as also containing the interventions of interest — is this an error in the

description? Please clarify.

Pfizer response:

Thank you for flagging this discrepancy, this was an error. The description should not

include any reference to the interventions of interest being searched.

A5. PRIORITY QUESTION: Several biosimilar drugs are missing in the search
strategies in Appendix D: Table 1, Embase, p. 9 and Table 2, Medline. p.11. Both
strategies are missing the biosimilars of adalimumab — Amsparity, Cyltezo,
Halimatoz, Kromeya, Solymbic, Yuflyma and biosimilars of etanercept — Nepexto

and Lifmior.

a) Please explain the reasons for this.

Pfizer response:

The adalimumab and etanercept biosimilars listed above are either not licensed in
the UK for the treatment of pJIA, were not licensed at the time the searches were
conducted or are licensed but not launched in the UK. Full details for each biosimilar

are as follows:
. Adalimumab

- Amsparity: licensed but not launched in UK

(https://www.sps.nhs.uk/medicines/adalimumab/, accessed 19th March 2021)

- Cyltezo: withdrawal of the marketing authorisation in the EU
(https://www.ema.europa.eu/en/medicines/human/EPAR/cyltezo, accessed
19th March 2021)
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Halimatoz: withdrawal of the marketing authorisation in the EU
(https://www.ema.europa.eu/en/medicines/human/EPAR/halimato, accessed
19th March 2021)

Kromeya: withdrawal of the marketing authorisation in the EU
(https://www.ema.europa.eu/en/medicines/human/EPAR/kromeya, accessed
19th March 2021)

Solymbic: withdrawal of the marketing authorisation in the EU
(https://www.ema.europa.eu/en/medicines/human/EPAR/solymbic, accessed
19th March 2021)

Yuflyma: not licensed at the time the searches were conducted, marketing
authorisation was approved in February 2021
(https://www.ema.europa.eu/en/documents/overview/yuflyma-epar-medicine-

overview_en.pdf, accessed 19th March 2021)
Etanercept:

Nepexto: licensed but not launched in UK

(https://www.sps.nhs.uk/medicines/etanercept/, accessed 19th March 2021)

Lifmior: no longer authorised in EU
(https://www.ema.europa.eu/en/medicines/human/EPAR/lifmior, accessed
19th March 2021)

For other treatments in the searches, tocilizumab and abatacept, there are no

biosimilars currently available.

b) Please also detail how the company ensured all relevant biosimilars

were included in the searches.

Pfizer response:

A review of the Monthly Index of Medical Specialities (MIMS) website and the British

National Formulary (BNF) was conducted to ensure biosimilars relevant to the UK

market were included in the searches.
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Clinical evidence

AB6. The long-term extension study A3921145 had a data cut in April 2019, when will

the next data cut be available?

Pfizer response:

The next available data cut from study A3921145 will be

A7. Please provide baseline characteristics for the double blind pcJIA analysis set
(DBJAS) as provided in Table 11 for the double-blind full analysis set (DBFAS)

Pfizer response:

Please see the baseline patient characteristics of patients in the double blind pcJIA
analysis set (DBJAS) in Tables 1680.8 and 1680.15-1680.17 of Appendix 5 (please

note, data reported in the appendices are academic-in-confidence).

A8. Was there a washout period before the open-label phase of A3921104? Please
confirm there was no washout period between the open-label and double-blind
phases of A3921104.

Pfizer response:

The Clinical Study protocol required that any experimental or prohibited therapy must
be discontinued for at least 4 weeks or 5 half-lives (whichever is longer) prior to the

first dose of study drug in the open label phase.

There was no washout period between the open-label phase and double-blind phase
of study A3921104. This is consistent with pivotal clinical trial protocols in this

disease area.

A9. Please explain the scale for the outcomes presented in Figures 7-10 in Appendix
D. For example, Fig 7 is titled ‘occurrence of flare’ which is a dichotomous outcome,
yet the relative treatment effect is presented as “difference” — what scale is this

difference in? Similarly, for Figures 8-10 which represent different ACR cut-offs.

Pfizer response:
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Figure 7 in the appendices represents the difference in the proportion (%) of patients
who experienced a disease flare between the study arms, tofacitinib and placebo at
week 44. Figure 8, 9 and 10 are presenting the difference in the proportion of

patients who experienced a respective ACR response between the study arms.

A10. PRIORITY QUESTION: Please provide effectiveness and safety data for the
full analysis set and the pcJIA analysis set for the following subgroups in trial
A3921104:

a) Prior biologic DMARD use (biologic naive; 1 prior bDMARD; 2 prior
bDMARDs and = 3 prior bDMARDSs). Please also provide details of which
biologic DMARDs were used in prior therapy.

Pfizer response:

Please see below the subgroup analysis by prior bDMARD use for the double-blind
pcJlA analysis set (DBJAS) for study A3921104. The list of previously used
bDMARDs are listed in Table 8 of the clinical study report. These were:

I ~ ccording to the study protocol, continued use of bDMARDs
during the study was not allowed, therefore treatment with these biologics had to be
discontinued, for at least 4 weeks or 5 half-lives (whichever is longer), before the first

dose of study drug.

The results for the full analysis set (DBFAS) are not available and would require
further data analysis. However, we believe they would add limited value to the

assessment as they include JIA subgroups that

Table 1: Subgroup analysis by prior bDMARD use (DBJAS)

Presence Tofacitinib - Placebo

Previous biologic Treatment N n (%) SE Diff SE 95% Cl
DMARD:s received

bbMARD naive | Tofacitinb5mgBIDDE ([l N | TN T T

P-value
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Placebo t—- -

bDMARD Tofacitinb5mgBIDDE || N | TN | T T
experienced (all) [ placebo ti-

1 prior bbMARD | Tofacitinb5mgBIDDE || N | TN | T T
Placebo t—- -

>=2 prior bbMARD | Tofacitinib5mg BIDDB | [l | N | TN T T
Placebo ri-

b) Uveitis prior to start of trial and during trial with / without concomitant
methotrexate.

Pfizer response:

No patients in the study had uveitis prior to start of trial, as active uveitis within 3
months of enrolment was an exclusion criterion. One patient experienced uveitis
during the trial, at week 24. This patient was randomised to the placebo arm and was

taking concomitant methotrexate. D

c) Subcutaneous / oral methotrexate.

Pfizer response:

Patients enrolled in the clinical trial who took concomitant methotrexate were
required to be on a stable dose for at least 3 months. Patients were given the
formulation that was recommended by local guidelines. Efficacy and safety data was
not available for this criterion, but it was collected in study A3921104. Please see
results of the post-hoc subgroup analysis based on administration route of
methotrexate in Tables 1680.10-14 of Appendix 5 (please note, data reported in the

appendices are academic-in-confidence).

A11. PRIORITY QUESTION: Please provide all the tables referenced in section 14
and the contents of Appendix 16 (including the final study protocol and amendments)
of the A3921104 clinical study report.

Pfizer response:

The Clinical Study Protocol and the Clinical Study Report Errata for A3921104 were
uploaded to NICE docs and were provided alongside the first version of the
clarification response on March 26, 2021.

The selected tables and figures, specified by the ERG, from Section 14 of the

A3921104 clinical study report are presented in Clarification response Appendix 3

Clarification questions Page 8 of 30



and 4. The selected tables from Appendix 16 of the clinical study report are
presented in Clarification response Appendix 4 (please note, data reported in the

appendices are academic-in-confidence).

A12. PRIORITY QUESTION: Please report available JIA ACR90 and ACR100
results for study A3921104 (over the entire study period, and at week 44 of the
double-blind phase) and for the open-label extension study A3921145.

Pfizer response:

Available and published ACR90 and ACR100 data for study A3921104 were
reported in Table 15 Appendix D of the submission for tofacitinib at week 44 and also

for the comparators.

Results for the entire study period are provided in Table 14.2.5.1 in Clarification
response Appendix 2 (please note, data reported in the appendices are academic-in-

confidence).

Results for the open-label extension study A3921145 are presented below.

Figure 1 JIA ACR90 responses (%) (¥*SE) - FAS
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Figure 2 JIA ACR 100 Responses (%) ((*SE) - FAS

A13. PRIORITY QUESTION: Please provide an indirect comparison of ACR90 and
100 data for tofacitinib and its comparators. Please ensure all data used in the

calculations are presented clearly so that the analyses can be reproduced.

Pfizer response:

An indirect treatment comparison was conducted based on results published in
Table 15 of Appendix D, for the DBJAS population which included all participants
randomised to the double-blind phase, received at least 1 dose of study medication
in the double-blind phase and had polyarticular course JIA. Please note, the table
included an error in the number of patients reaching ACR90 in the placebo arm of
the CHERISH trial, this should read as 19 patients (previously reported as 10

patients).

The studies used in the base case ITCs are summarised in Table 16 of the
submission and described in detail in Appendix D. In line with the ITCs in the

submission, adalimumab and tocilizumab are considered relevant comparators.
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ACR90 was reported for tofacitinib (Brunner 2019), adalimumab (DE038) and
tocilizumab (CHERISH). For tofacitinib and adalimumab, only the percentage of
patients reaching ACR90 was reported; therefore, the number of patients was
calculated by multiplying these percentages by the total number of patients in each

trial arm.

The ACR90 data used for the Bucher’s indirect treatment comparisons are

summarised in the table below.

Table 2 ACR 90 response for tofacitinib and comparators

. n (number of
Trial Drug N (total patients) patients reaching
ACR90)

Placebo 70

Brunner 2019
Tofacitinib 72 ||
Placebo + methotrexate 37 10!

DEO038 -
Adalimumab + methotrexate 38 16
Placebo 81 19

CHERISH
Tocilizumab 82 37

' The number of patients reaching ACR90 (n) has been estimated using percentage of responders

Simple Bucher’s indirect treatment comparisons were conducted as all relevant
included trials compared active treatment to placebo, and none of the pairwise
comparisons were informed by more than one trial. This analysis followed the same

approach as was used in TA373 and in the submission.

A summary forest plot showing active treatment versus placebo is presented below
for proportion of patients achieving ACR90 in the 3 trials. These data are taken

directly from the corresponding trial publications and are not calculated using ITC

analysis.

Figure 3: Forest plot of active treatment versus placebo for JIA ACR 90 responses
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ACR90 Active treatment Placebo

Treatment Events Total Events Total Risk Ratio [95% ClI]
Adalimumab 16 38 10 37 i b 1.56 [0.82, 2.98]
Tocilizumab 37 82 19 81 i —————— 1.92 [1.21, 3.05]
Tofacitinib 25 72 15 70 |Ji—|—| 1.62 [0.94, 2.81]

05 0 05 1 15 2 25 3 35 4 45
Favours placebo | Favours active treatment

The results of the Bucher’s ITC for tofacitinib versus the relevant comparators are
presented below for ACR90. A value less than one favours the comparator and a

value greater than one favours tofacitinib.

Figure 4: Forest plot for tofacitinib versus comparators for JIA 90 response

ACR100 was only reported for the tofacitinib study (Table 15, Appendix D);

therefore, no indirect comparison could be carried out for this outcome.
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A14. Table 12 in Document B states that ||} ] ]l of patients received
immunosuppressants in A3921104 OLFAS. The ERG cannot find the corresponding

value in the clinical study report or EMA assessment report.
a) Please clarify the source of this information

b) Please clarify which medications were classified as immunosuppressant and

the proportion of participants receiving each type of immunosuppressant.

Pfizer response:

Thank you for flagging this discrepancy, this was a typographical error. The . in the
table refers to patients who had prior medication with folate. Overall, | )
patients had DMARD (91.6% csDMARD, 37.8% bDMARD), corticosteroid (49.3%),
or immunosuppressant exposure prior to the study A3921104 (OLFAS), as reported

in Table 8 of the clinical study report. The specific immunosuppressants used were

azathioprine ([l and ciclosporin ().

A15. Was any imputation carried out for week 44 disease flare or JIA ACR outcome

data (e.g. observations carried forward from previous visits)? Please provide details.

Pfizer response:

In the double-blind phase of study A3921104, the last observation carried forward
(LOCF) method was used to impute any missing component of flare and JIA ACR
30, 50, 70, 90, 100 responses. LOCF was also used for the missing binary endpoints
of flare, JIA ACR 30, 50, 70, 90, 100 responses, JADAS minimum disease activity,
JADAS inactive disease, and JIA ACR inactive disease for the visits prior to study
treatment discontinuation. Subjects who discontinued from double-blind study
treatment for any reason were considered as having a flare/nonresponse/active
disease for all the endpoints listed above, as of their study double-blind treatment
discontinuation visit through Week 44, except subjects who met JIA ACR defined
clinical remission criteria (ie, inactive disease for at least 24 weeks) at the time of
study treatment discontinuation. Subjects who discontinued study treatment while in
clinical remission were to have their LOCF from that visit onward through Week 44.

Please see section 11.1.3.2 of the CSR for further details on handling missing data.
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A16. Please provide the sensitivity and tipping point analyses for the disease flare,

JIA ACR, and CHAQ outcomes mentioned in section 11.1 of the clinical study report.

Pfizer response:

Sensitivity and tipping point analyses for disease flare, JIA ACR and CHAQ
outcomes, as requested by the ERG, are presented in Tables 14.2.1.6, 14.2.1.7,
14.2.2.1.6, 14.2.2.2.6 in Clarification response Appendix 2 and in Figures presented
in Clarification response Appendix 3 (please note, data reported in the appendices

are academic-in-confidence).

A17. PRIORITY QUESTION: Clinical advice to the ERG is that the benefits of having
an oral solution can be substantial for younger patients but only if the taste is

tolerable and patients do not suffer nausea after taking the medication.

a) Please provide all available data on taste acceptability for Tofacitinib oral
solution. Some data are in the CSR (Table 23) and also appear to be in a

Table in section 16 (Appendix) which is missing.

b) Please provide any additional data on taste acceptability.

Pfizer response:

Table 28 reports | - the

open label period (all causalities). [l of nausea were considered treatment
related in the open label period (CSR Table 30), however treatment formulation and

timing of the event is not specified.

Regarding taste acceptability, as reported in Table 23 of the CSR most patients
either liked the taste of the oral solution “very much” (34 [40.00%]) or “a little” (32
[37.65%]). There were few patients who disliked the taste “a little” (8 [9.41%]) or
“‘very much” (4 [4.71%]).

Besides these results from study A3921104, a pharmacokinetic, phase 1, open-label,
multicentre study (NCT01513902) has assessed the taste acceptability of the grape-
flavoured oral solution. The results of 18 patients who received the oral solution
confirmed the taste was acceptable, on day 5 only 1 rated the taste as “dislike very

much” (2 on day 1) and 4 (2 on day 1) patients as “dislike a little”.
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Reference: Table 3 in Ruperto et al. 2017 Pharmacokinetic and safety profile of
tofacitinib in children with polyarticular course juvenile idiopathic arthritis: results of a
phase 1, open-label, multicentre study. Pediatric Rheumatology (2017) 15:86.

Pharmacokinetic and safety profile of tofacitinib in children with polyarticular course

juvenile idiopathic arthritis: results of a phase 1, open-label, multicenter study

(nih.gov)

A18. PRIORITY QUESTION: Please provide data on the timing of nausea events

relative to dosing schedule (for both tofacitinib and methotrexate).

Pfizer response:

No data on the timing of nausea events relative to dosing schedule is available from
study A3921104, as specific timing of taking tofacitinib within a day was not

collected.

A19. Discontinuation due to adverse events (AEs) in study A3921104 is reported in
Tables 17, 18 and 20 of Document B. However, the number of patients who
discontinued due to adverse events differs across all three tables. Please explain
these differences and confirm the correct proportion of patients that discontinue due

to AEs in each arm.

Pfizer response:

Table 17 in Document B of the submission summarises heterogeneity in
discontinuation reporting across the included studies for tofacitinib and the
comparators. Here, the number of discontinuations due to adverse events for study
A3921104 is reported in 2 patients for each trial arm, as reported in the CSR (Figure
2). This corresponds to discontinuation due to adverse events excluding all pcJIA-
specific events (disease progression, JIA, condition aggravated and arthritis).

For the tofacitinib arm, when excluding these categories from the 16 discontinuations
listed in Table 20, 2 events remain (1 discontinuation due to pilonidal sinus repair
and 1 who discontinuation due to tooth impacted). For the placebo arm, when
excluding these categories from the 30 discontinuations we obtain 3 events remain,
however this accounts for 2 patients (1 discontinuation due to appendicitis, 1

discontinuation due to haemoglobin decreased and discontinuation due to
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intussusception). The reason for this discrepancy is that one patient on the placebo
arm has had 2 events.
Table 18 reports the total number of discontinuations due to adverse events

amounting to 16 patients for the tofacitinib group, and 29 patients for the placebo

group.

A20. Please clarify the number of cases of uveitis identified in study A3921104 as
there appear to be slight inconsistencies within and between documents. From the

submission appendix:

- P.81 “The tofacitinib study (Brunner 2019 (13)) reported that no patients had

active uveitis at the end of the randomised trial period.”
- Table 21 indicates 2 cases of uveitis in the placebo arm.
From the clinical study report:

- Table 29 (p.156) | uveitis in placebo group during double blind
phase (DBSAS)

- Section 12.5.2.2 No uveitis cases during the open-label run-in phase. 1 case

uveitis in placebo group at week 24 of double-blind phase (DBSAS)

Pfizer response:

During the double-blind phase of the study, there were 2 cases reported for uveitis in
the placebo arm, when these cases were investigated, only 1 met the definition of
uveitis as described in the clinical study protocol (section 7.2.3) This 1 case resolved
by week 44, therefore at the end of the randomised trial period, no patients had

active uveitis.
Section B: Clarification on cost-effectiveness data

B1. PRIORITY QUESTION: Please provide information on the current market share

in the UK of each comparator in the scope.

Pfizer response:
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Unfortunately, it is not possible to obtain market share data, specific to the pcJIA
population, because all market share data consider pcJIA and systemic JIA together
as one group. Therefore, we consulted registry data and an England based clinical

expert on utilisation of different technologies.

As explained in the submission (section B.1.1.2) according to UK registry data
between 2004 and 2019 most patients with pcJIA who required a biologic initiated
treatment with a TNFi (91%) as a first line treatment. According to the clinical expert
consulted, currently the most commonly initiated TNFi is adalimumab. Etanercept is
less frequently initiated as the first TNFi. The most commonly used non-TNFi is

tocilizumab and abatacept is less frequently used

(I
I (please see clinical expert interview

summary provided).

B2. PRIORITY QUESTION: Please describe the monitoring requirements for a
patient receiving tofacitinib, with and without concomitant methotrexate, and
compare this to the monitoring requirements of the other comparators in the

analysis.

Pfizer response:

It is expected that the monitoring requirements would be similar across all
comparators. This is in line with the approach that the Assessment Group had taken
in TA373, where it was assumed that the monitoring costs amongst technologies
would be the same based on clinical expert advice and data from Thornton et al.
2008. This was also confirmed by our clinical expert (please see clinical expert
interview summary provided). Therefore, costs of monitoring was not taken into

account in the economic analysis.

The monitoring requirement for tofacitinib is expected to be the same as for other
bDMARDs. Regular blood monitoring is required for MTX and biologics as part of
routine care. A lipid test between 4-8 weeks is also recommended for tofacitinib

which is in line with tocilizumab monitoring requirements.
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B3. PRIORITY QUESTION: For the pcJIA population of the OLFAS dataset of
A3921104,

a) Please provide the following information on patient bodyweight: the proportion
who are i) 10 to 20 kg, ii) 20 to 40 kg, iii) 40 kg and above, iv) under 30 kg, v)
over 30 kg, and iv) 10 to 30kg.

b) Please comment on whether this distribution is generalisable to the

bodyweight distribution of patients with pcJIA in the UK population.

c) If you have access to registry data or another relevant real-world dataset
recruiting patients from the UK pcJIA population, please also provide the

corresponding evidence on bodyweight for comparison.

d) Please explain why the company’s base case includes a population aged

between 11 and 18 years,

N ©

Pfizer response:

a) Results on the proportion of patients in different weight categories, specified by
the ERG are presented in Table 1680.7 of Clarification response Appendix 1

(please note, data reported in the appendices are academic-in-confidence).

b) The weight distribution reported in the pivotal clinical trial, A3921104 is
generalisable to the UK patient population with pcJIA. Most trial publications
report the age distributions of patients with JIA only, because weight is strongly
correlated with age. The age distribution reported in the clinical trials of the
comparators and in TA373 is similar to what has been reported in study
A3921104. This is also emphasised by the fact that the mean age of patients
in the tofacitinib trial was similar to (| i) what was reported in the clinical
trial data for the comparators (CHERISH and DE038), as well as to the model
in TA373 (11 years).

c) No registry data or real-world evidence was identified, that reported on the

weight distribution of patients with pcJIA in detail. Publications from UK
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registers assess age as a variable due to the high correlation with weight.
Different sub-types of JIA may be associated with different age groups. A
2016 publication by Kearsley-Fleet et al. Factors associated with choice of
biologic among children with Juvenile Idiopathic Arthritis: results from two UK
paediatric biologic registers, indicates the median age of patients starting

biologics was 11 years this included all ILAR subtypes.

Reference: Kearsley-Fleet et al. 2016 Factors associated with choice of biologic

among children with Juvenile Idiopathic Arthritis: results from two UK paediatric
biologic registers. Rheumatology (Oxford). 2016 Sep;55(9):1556-65. doi:
10.1093/rheumatology/kev429. Epub 2016 Jan 4.

d) The population of patients aged between 11-18 represent the average cohort
of patients who would be most likely to receive tofacitinib in UK clinical
practice. This is consistent in the clinical trial data for the comparators
(CHERISH and DEO038), where the mean age of patients was 11 years, as
well as the model used in TA373, where the starting age of the modelled
population was 11 years (to reflect the average age of the clinical trials). The

I Patients then are followed on

until adulthood (18 years of age).

Annual costs for each age group between 2-18 years of age are also

presented in the base case, in Table 29 of Document B of the submission.
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B4. PRIORITY QUESTION: For the pcJIA population of the open label analysis set
and the double blind pcJIA analysis set (DBJAS) of A3921104, please provide the

following information for patients who received dose adjustments with tofacitinib:

a) The number of patients who discontinued due to non-compliance, and the

most common reasons for doing so,
b) The proportion that were less than 80% or more than 110% compliant,
c) The mean dose of tofacitinib received,

d) Please include a scenario in the cost consequence model where any dose

adjustments for tofacitinib are accounted for.

e) Please include a scenario where dose adjustments for tocilizumab and

adalimumab are also accounted for.

Pfizer response:

a) —b) Please see results on compliance presented in Tables 1680.1-1680.4
Clarification response Appendix 1 (please note, data reported in the

appendices are academic-in-confidence).

c) Please see data on the mean dose of tofacitinib received presented in
Clarification response Appendix 1, in Tables 1680.5-6 (please note, data reported

in the appendices are academic-in-confidence).

d) As indicated in tables in Clarification response Appendix 1, a good level of
compliance was achieved for tofacitinib in study A3921104, both in the open-label
and in the double-blind phase of the study, for the maximum dose of tofacitinib
(5mg BID=10mg). Only one patient in the tofacitinib arm received lower dose than
the prescribed one for two or more consecutive visits while no overcompliance

occurred for two or more consecutive visits (Table 1680.4).

The additional scenario analysis presents the base-case (100%) compliance and
adjustments related to the compliance rate observed in the trial according to

mean dose (8.84 mg) and median dose (9.58mg).
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The analysis is based on the same assumptions as the base case analysis

presented in the submission (with 80% use of tocilizumab SC, undiscounted

annual results (Table 3) and discounted aggregate results (Table 4)).

As compliance results were presented for the 5mg BID dose of tofacitinib,

scenario analyses are presented for a 16-year old age group only. The weight in

this age group equals or exceeds 40 kg, therefore patients require the maximum

dose of tofacitinib (5mg BID=10mg). In the calculation of the aggregate results

(11-18 years), the dose adjustment was applied in patient ages 12.25 years and

above, where the estimated weight is equal or exceeds 40 kg, (maximum dose

for tofacitinib); for ages 11-12.25 full dose of 4mg was assumed.

Table 3 Undiscounted annual results for a 16-year-old patient

Technologies Acquisition | Administration Total Incremental costs

costs (£) costs (£) costs (£) (Tofacitinib -
comparator)

No adjustment

Tofacitinib | £0 | ] N/A

Tocilizumab £6,346 £978 £7,323

Adalimumab £8,237 £437 £8,674

Dose adjustment (8.84mg)

Tofacitinib ] £0 ]

Tocilizumab £6,346 £978 £7,323

Adalimumab £8,237 £437 £8,674

Dose adjustment (9.58mg)

Tofacitinib || £0 |

Tocilizumab £6,346 £978 £7,323

Adalimumab £8,237 £437 £8,674

N/A, not applicable
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Table 4 Aggregate discounted results for 11-18 years old; dose intensity duration over

time horizon

Technologies Acquisition | Administration Total Incremental costs

costs (£) costs (£) costs (£) (Tofacitinib -
comparator)

No adjustment

Tofacitinib I £0 I N/A

Tocilizumab £43,312 £6,866 £50,178 ]

Adalimumab £57,853 £3,071 £60,924 ]

Dose adjustment (8.84mg)

Tofacitinib I £0 I N/A

Tocilizumab £43,312 £6,866 £50,178

Adalimumab £57,853 £3,071 £60,924

Dose adjustment (9.58mg)

Tofacitinib ] £0 ] N/A

Tocilizumab £43,312 £6,866 £50,178

Adalimumab £57,853 £3,071 £60,924

N/A, not applicable

e) The literature did not provide evidence on dose adjustments or the dose

intensity for tocilizumab or adalimumab. Pfizer is not aware of any dose

adjustments for these treatments.

B5. The majority of evidence comparing the clinical benefit of tofacitinib to

tocilizumab and adalimumab consists of the patients’ response to treatment within

approximately the first year.

a) Please provide a comparison on the long-term efficacy for each

comparator, particularly commenting on whether there are any differences in

long-term treatment discontinuation rates.

b) Please describe what the implications would be on treatment costs, should

there be differences in mean treatment duration.

Pfizer response:

The systematic literature review did not provide any comparable long-term efficacy

evidence for the comparators. We note that in the absence of such evidence in

TA373, it was also assumed that all treatments have the same long-term efficacy, or

discontinuation rate (Tynjala et al.,2008). This was supported by feedback received
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in the clinical expert interview (please see clinical expert interview summary

provided).

Reference: Tynjala P, Vahasalo P, Honkanen V, Lahdenne P. 2009 Drug survival of
the first and second course of anti-tumour necrosis factor agents in juvenile
idiopathic arthritis. Ann.Rheum.Dis. 2009;68:552-7.

B6. The Company’s submission notes that the risk of upper respiratory tract infection
(URTI) varies widely across competitors, although the ERG acknowledges that a

statistically significant difference was not demonstrated.

a) Please provide an additional scenario analysis that incorporates the cost of
treating URTI, plus any other Grade 3+ adverse events that may be

significant.

b) Please justify the reasons for the choice of adverse events used in response
to a).

Pfizer response:

a) We note that the ITC presented in the submission referred to the randomised-
controlled phase of the clinical trials. For consistency, we used this evidence
to derive the baseline risk of URTI (Table 21 of Appendix D). The mean
duration of tofacitinib treatment was ||} days and during this period
I URT! events occurred, of which
I - <iity. Information about the
severity of URTlIs for adalimumab and tocilizumab is not reported within the
respective publications and thus data on the severity were not directly
comparable. Our base case analysis for adalimumab and tocilizumab

assumed the same proportion of severity of URTI events to that of tofacitinib.

To calculate the 3-month baseline probability of a URTI, the observed risk
during the time of tofacitinib exposure was used (Table 5). The risk for
adalimumab and tocilizumab was calculated using the relative risks derived
from the ITC analysis.

Table 5 Calculation of three-month probability for experiencing an URTI

‘Treatment ‘ N ‘ Exposure (days) ‘ URTI (events) |3-month probability

Clarification questions Page 23 of 30



Mean SD Mild | Moderate | Mild%

Tofacitinib . - - . I -

(reference)

Adalimumab

Tocilizumab

Abbreviations: RR, relative risk; URTI, upper respiratory tract infection

In the base case analysis it was assumed that mild URTIs do not incur any costs
while URTIs of moderate severity are associated with a visit to a general practitioner

(GP). The analysis also assumed that URTIs would resolve within 3 months.

General practitioner costs were obtained from the Personal Social Services
Research Unit (PSSRU) and were calculated as the average of GP costs with and
without qualifications (including direct care staff costs) and estimated at £36.21. The
lower limit was informed from the unit cost without qualification while the upper limit

from the unit cost with qualification, estimated at £33.19 and £39.23, respectively.

A number of sensitivity and scenario analyses were conducted to test the influence
of the above assumptions to the AE-related results. Sensitivity analysis was
conducted on:
e the lower and higher limits of the mean duration on treatment for the baseline
URTI risk (G

e the lower and higher limits of the RRs for adalimumab (_) and

tocilizumab (G-

e the lower and higher limits of the GP visit cost (£33.19 to £39.23)

The following scenarios were explored:
e Instead of assuming _ URTI events required a GP visit, this

scenario assumed that all URTI events required a GP visit,

¢ Instead of assuming that the events occurred only in the first 3 months, this
scenario assumed that URTIs recur throughout the duration of treatment

(same 3-month risk was used)
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AE analysis results

Annual costs for an 11-year-old and 16-year-old patient as well as aggregate

discounted results for 11-18 years old age group are presented in Table 6.

Table 7 presents the annual costs for each age group between 2-18 years of

age. The analysis take into consideration the patient access scheme for

tofacitinib, and the list price of the comparators.

Table 6 Results of analysis with inclusion of AEs

Technologies Acquisition Administration | Adverse Total Incremental
costs (£) costs (£) event costs (£) costs
costs (£) (tofacitinib -
comparator)
Undiscounted results for an 11-year-old patient
Tofacitinib | £0 [ ] | N/A
Tocilizumab £5,946 £978 [ ] £6,925 |
Adalimumab £8,237 £437 | ] £8,674 ]
Undiscounted results for a 16-year-old patient
Tofacitinib | £0 | ] | N/A
Tocilizumab £6,346 £978 | ] £7,324 |
Adalimumab £8,237 £437 | ] £8,674 ]
Base-case aggregated, discounted results for 11-18 years olds
Tofacitinib | ] £0 [ ] | N/A
Tocilizumab £43,312 £6,866 | ] £50,179 B
Adalimumab £57,853 £3,071 | ] £60,924 B

N/A, not applicable

Table 7 AE analysis results for age categories between 2-18 years of age

Age Tofacitinib Adalimumab Tocilizumab
2 [ ] £4,556 £4,560
3 I £4,556 £4,560
4 [ ] £4,556 £4,693
5 | ] £4,556 £4,693
6 ] £4,556 £4,826
7 [ ] £4,556 £4,893
8 ] £4,556 £4,959
9 N £6,615 £5,942
10 | £8,674 £6,658
11 | £8,674 £6,925
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Age Tofacitinib Adalimumab Tocilizumab
12 [ ] £8,674 £6,925
13 ] £8,674 £7,025
14 ] £8,674 £7,158
15 ] £8,674 £7,257
16 [ ] £8,674 £7,324
17 [ ] £8,674 £7,324
18 | ] £8,674 £7,324

Total 3-monthly costs for each drug and each age group are presented in Figure 5.

The inclusion of AEs does not alter the direction of results which indicate that

tofacitinib |

Figure 5 Total cost comparison for adalimumab, tocilizumab and tofacitinib,
undiscounted results

Sensitivity analyses

1. Change of the mean duration on treatment for the baseline URTI risk
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Table 8 Aggregate discounted results for different duration of treatment exposure

Technologies | Acquisition | Administration | Adverse | Total | Incremental costs
costs (£) costs (£) event costs (tofacitinib
costs (£) comparator)
(£)
Mean duration of treatment equal to - days
Tofacitinib | ] £0 | ] | N/A
Tocilizumab £43,312 £6,866 - £50,180
Adalimumab £57,853 £3,071 - £60,925
Mean duration of treatment equal to - days
Tofacitinib ] £0 [ ] I N/A
Tocilizumab £43,312 £6,866 - £50,179
Adalimumab £57,853 £3,071 - £60,924

N/A, not applicable.

2. Change of RRs for adalimumab and tocilizumab

Table 9 Aggregate discounted results varying the RRs of treatments

Technologies | Acquisition | Administration | Adverse | Total | Incremental costs
costs (£) costs (£) event costs (Tofacitinib
costs (£) comparator)
(£)
Use of lower limit for adalimumab (-) and tocilizumab (-)
Tofacitinib ] £0 [ ] ] N/A
Tocilizumab £43,312 £6,866 | ] £50,183 ]
Adalimumab £57,853 £3,071 [ ] £60,925 ]
Use of higher limit for adalimumab (-) and tocilizumab (-)
Tofacitinib ] £0 | ] I N/A
Tocilizumab £43,312 £6,866 | ] £50,178 ]
Adalimumab £57,853 £3,071 B 60924 B
N/A, not applicable.
3. Change of GP visit unit cost
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Table 10 Aggregate discounted results varying the unit cost of GP visit

Technologies | Acquisition | Administration | Adverse | Total | Incremental costs

costs (£) costs (£) event costs (Tofacitinib
costs (£) comparator)
(£)

Use of lower limit (£33.19)

Tofacitinib | ] £0 | ] | N/A

Tocilizumab £43,312 £6,866 | ] £50,179

Adalimumab £57,853 £3,071 | ] £60,924

Use of higher limit (£39.23)

Tofacitinib ] £0 [ ] I N/A

Tocilizumab £43,312 £6,866 | ] £50,179

Adalimumab £57,853 £3,071 | ] £60,924

N/A, not applicable.

Further scenario analyses

1. Inclusion of GP costs for all URTI events

Aggregate discounted results are presented in Table 11, for 11-18 year olds. Results

show that URTI costs for tofacitinib increase slightly but the incremental costs are

Table 11 Aggregate discounted results assuming GP costs irrespective of severity

Technologies | Acquisition | Administration | Adverse | Total | Incremental costs
costs (£) costs (£) event costs (Tofacitinib
costs (£) comparator)
(£)
Tofacitinib ] £0 | ] ] N/A
Tocilizumab £43,312 £6,866 Bl [ 50,183
Adalimumab £57,853 £3,071 Bl | 260,927

N/A, not applicable.

2. Upper respiratory tract infections recur throughout the treatment

duration

Aggregate discounted results are presented in Table 12, for 11-18 year olds.
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Table 12 Aggregate discounted results assuming URTIs recur throughout treatment

duration

Technologies | Acquisition | Administration | Adverse | Total | Incremental costs

costs (£) costs (£) event costs (Tofacitinib
costs (£) comparator)
(£)

Tofacitinib ] £0 | ] N/A

Tocilizumab £43,312 £6,866 Bl | £50,200 I

Adalimumab £57,853 £3,071 B | 560,936 ]

N/A, not applicable.

b) During the double-blind phase of the trial and across the trials included in the

ITC analyses, URTIs were the most frequently reported AE and were selected

as a supporting analysis. For overall infections it was not possible to perform

ITC analyses as this was not reported for the adalimumab and tocilizumab

trials. No further events were mutually and consistently reported across the

clinical trials.

Section C: Textual clarification and additional points

C1. An EndNote library was included with the submission containing 274 references

(File name: pJIA combined EN library_deduplicated_15Feb). Some but not all of the

references are cited in Document B. Please explain the contents of the endnote

library (x274 records) and how they relate to the submission (Document A,

Document B and Appendices)

Pfizer response:

An updated library has been provided with two sub-groups [one for the main

submission document (Document B) and one for the Appendices]. Please note that

two duplicate references were identified in the reference list of Document B, which

are listed below. Therefore, the total number of references in the library is less than

in the reference list. Apologies for this discrepancy.
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“Lovell DJ, Ruperto N, Goodman S, Reiff A, Jung L, Jarosova K, et al. Adalimumab
with or without methotrexate in juvenile rheumatoid arthritis. New England Journal of
Medicine [Internet]. 2008; 359(8):[810-20 pp.]. “

“‘Ruperto N, Lovell DJ, Quartier P, Paz E, Rubio-Pérez N, Silva CA, et al. Abatacept
in children with juvenile idiopathic arthritis: a randomised, double-blind, placebo-
controlled withdrawal trial. Lancet [Internet]. 2008; 372(9636):[383-91 pp.].”
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EVIDENCE REVIEW GROUP REPORT: FAST TRACK
APPRAISAL - COST COMPARISON

1 SUMMARY OF THE ERG’S VIEW OF THE COMPANY’S FTA
CASE

1.1 Appropriateness of selected comparators

1.1.1 Correct decision problem

The company submission (CS) covers the expected marketing authorisation for tofacitinib, which is
The licensed indications for the two chosen comparators (adalimumab and tocilizumab) also cover
this population. This is different to the population in the NICE scope which includes all people aged 2
and older with juvenile idiopathic arthritis (JIA).

Tofacitinib and the selected comparators are likely to be used in the same place in the treatment

pathway.

1.1.2 Appropriate comparators

Clinical advice to the evidence review group (ERG) was that the company’s choice of comparators is
appropriate. The comparators selected by the company were adalimumab and tocilizumab due to
adalimumab being the most frequently used biologic disease modifying anti-rheumatic drug
(DMARD) and tocilizumab representing an alternative mode of action to tumour necrosis factor
(TNF) inhibitors. It is important to note that clinical advice to the ERG was that abatacept is

commonly used as a second line treatment and etanercept is also frequently used in clinical practice.

1.2 Similarity of costs across interventions

The company’s case for a fast track appraisal (FTA) cost-comparison was based upon the assumption
of equivalence in clinical effectiveness and safety outcomes across tofacitinib, adalimumab, and

tocilizumab.

The ERG was satisfied that the exclusion of background management and adverse event (AE)
treatment costs would not bias the results. However, it remains unclear whether uveitis control on

tofacitinib will be equivalent to that on adalimumab.

There were several key issues in the intervention costs used in the company’s analysis. Whilst the

individual effect of each issue is not substantial, they consistently act to skew the predicted costs in
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favour of tofacitinib. The ERG therefore proposed an alternative base-case, comprising the following

modifications:

e The company presented results for different age groups, using a relationship between
bodyweight and age to estimate the expected dose for each age. The ERG proposed
comparing total drug costs for each bodyweight category, using data on weight distribution in
the tofacitinib trial to estimate a weighted average annual drug cost per patient for the pcJIA
population (see section 4.2.1).

e The ERG considered it inappropriate to apply an administration cost for subcutaneous
injection of tocilizumab and adalimumab. This cost was removed from the ERG’s preferred
base-case (see section 4.2.3)

e The ERG did not agree that intravenous infusions of tocilizumab are administered directly by
a consultant paediatric rheumatologist. The ERG instead applied a more appropriate unit cost
from NHS Reference Costs, which was more consistent with that used in TA373 and other

rheumatology appraisals (TA375; see section 4.2.3).

In the ERG’s alternative base-case analysis, tofacitinib remained less costly than tocilizumab and
adalimumab. However, this was no longer the case when accounting for nationally available
commercial access arrangements for adalimumab biosimilars, and the confidential patient access
scheme discount for tocilizumab. Since it was not possible to account for dose adjustments and

interruptions for each comparator, the true difference in costs may not be fully captured.

1.3 Non-inferiority relative to selected comparators

The ERG considered non-inferiority plausible on the basis of the evidence presented, albeit caveated

by a number of uncertainties.

The CS presented indirect treatment comparisons (ITCs) that showed _
_ between tofacitinib and tocilizumab or adalimumab (with 100% concomitant

methotrexate) on disease flare or ACR30/50/70 response outcomes. The ERG’s independently

conducted ITCs confirmed the results for these comparisons. In additional analyses, the ERG found

I - o tofacitinib and adalimumab (with 0% or 56%

concomitant methotrexate), etanercept or abatacept. While there was clinical heterogeneity between
the few included trials, and confidence intervals were wide for all comparisons, similarly uncertain

ITC results in TA373 were considered adequate to demonstrate similar efficacy across treatments.

ITCs of additional ACR Pedi 90 and inactive disease thresholds _

_ between tofacitinib and the biologic DMARD (bDMARD) comparators.
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1.4 Long term efficacy: area of uncertainty

Due to the limited length of follow up of tofacitinib and the lack of data for disease flare or ACR 70
response in patients with pcJIA, there is uncertainty regarding whether its long-term efficacy is
comparable to adalimumab and tocilizumab. The different mechanism of action and route of
administration of tofacitinib increases this uncertainty. Interim efficacy results from the open-label,
long-term extension study (A3921145) are available for up to 18 months.' The proportion of patients
achieving ACR 30 and 50 response decreases after 15 months, which suggests uncertainty in the long-

term efficacy of tofacitinib.

The cost comparison assumes that tofacitinib has similar long-term efficacy to its comparators
adalimumab and tocilizumab, for which there are more substantial long-term data suggesting that long
term treatment responses are maintained through to week 104 and week 312, for tocilizumab?® and
adalimumab,’ respectively (Section 3.4). However, due to its different mechanism of action and route

of administration, the validity of extending this assumption to tofacitinib is uncertain.

1.5 Adverse events: area of uncertainty

The ERG agrees that no new safety concerns were raised by study A3921104, with the proportion of
patients with treatment-emergent AEs (TEAESs) being similar between tofacitinib and placebo in the
double-blind phase, and most TEAEs being of mild to moderate severity. However, the sample size of

study A3921104 is insufficient to identify rare adverse events.

AE data are available from an ongoing tofacitinib open label extension (OLE) study, that recruited
participants primarily from study A3921104.* At the time of reporting, only a few pcJIA participants
had received medium- to long-term tofacitinib treatment thus, the possible medium- and longer-term

adverse effects of tofacitinib in children with pcJIA are highly uncertain or unknown.

1.6 Long-term discontinuation: area of uncertainty

The cost comparison assumes that discontinuation rates are equivalent for tofacitinib and the
comparators adalimumab and tocilizumab. However, only discontinuation due to AEs is reported for

tofacitinib up to 72 weeks of follow up (Section 3.4.1).

Adalimumab studies report discontinuation rates up to 6.9 years of follow up, which are in line with
other long-term extension studies of abatacept and etanercept. As tofacitinib is administered orally,
twice daily it may have different levels of adherence than its comparators (Section 3.3). Therefore, the
lack of data on long-term discontinuation rates for tofacitinib results in uncertainty in whether

discontinuation can be assumed to be equivalent to comparators adalimumab and tocilizumab.
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1.7 Other issues for consideration

The availability of an oral treatment option will undoubtedly be very welcome to clinicians and
patients, particularly given the well-noted issue of needle phobia affecting adherence to biologics.
However, nausea may present a new barrier to treatment adherence in many patients, and missed
doses may have a potentially larger impact upon efficacy due to the relatively short biological half-life
of tofacitinib. Poor taste acceptability of tofacitinib in oral solution for some patients could also
contribute to the risk of poor adherence and reduced long-term efficacy. However, the net effect of
these issues upon relative rates of adherence on tofacitinib and biologics remains unclear. Further
uncertainty may be introduced by the use of biosimilar adalimumab, as these reportedly more painful

injections could result in reduced adherence relative to the proprietary product.

A further issue for consideration concerns the effectiveness of tofacitinib for controlling extra-
articular manifestations of JIA. Adalimumab has demonstrable superiority to other biologics for
inducing and maintaining clinical remission of uveitis. No equivalent data exists for tofacitinib, which
may be a consideration for treatment selection in JIA patients with a clinical history of uveitis,
particularly those with poor adherence to methotrexate. This could also affect the relative cost-

effectiveness of tofacitinib in practice.

2 CRITIQUE OF THE DECISION PROBLEM IN THE COMPANY’S
SUBMISSION

The decision problem assesses the use of | I NENEGE_E_EG_——
I (s i different to the population in the NICE scope which
includes all people aged 2 and older with juvenile idiopathic arthritis (JIA). _

Clinical advice to the ERG was that the company’s choice of comparators is appropriate. The position

of tofacitinib in the treatment pathway is for people whose disease has responded inadequately to or
who are intolerant to one or more disease modifying antirheumatic drugs (DMARD). Therefore,
methotrexate, which is included in the NICE scope, is not a relevant comparator. The comparators
selected by the company were adalimumab and tocilizumab. Whilst the company acknowledged that
abatacept and etanercept were also relevant comparators, they stated that adalimumab is the most
frequently used biologic DMARD and tocilizumab represents an alternative mode of action to tumour
necrosis factor (TNF) inhibitors (TNFi). However, clinical advice to the ERG was that abatacept is
commonly used as a second line treatment and etanercept is also frequently used in clinical practice

due to only requiring a once weekly dose and having a smaller vial, which suits younger children.

24" of May 2021 Page 11 of 47



CRD/CHE University of York ERG Report: Tofacitinib for treating juvenile idiopathic arthritis

The NICE scope also included infliximab, rituximab and anakinra as comparators. However, these
were not included in the company’s decision problem as infliximab and rituximab do not have
marketing authorisations for JIA and anakinra has a marketing authorisation for sJIA, which is outside

the expected marketing authorisation for tofacitinib.

The two comparators adequately represent the NICE recommended treatment options. According to
UK registry data,” the majority of patients with pcJIA who required a biologic initiated treatment with
a TNFi (91%) as a first line treatment, of which the most commonly initiated is adalimumab. The
most commonly used non-TNFi is tocilizumab. Clinical advice to the company and ERG on the
relative use of different agents slightly differed _
B : SRG clinical advisors: 50-60% adalimumab, 10% etanercept, 30-40%

tocilizumab).

The company’s decision problem does not include four of the outcomes stated in the NICE scope:
joint damage, corticosteroid sparing, JIA specific outcomes and body weight and height. Joint damage
was not collected in the tofacitinib trial A3921104. This was included as an outcome in the previous
multiple technology appraisal (MTA) TA373, however it was not used in the economic model. The
ERG is satisfied with the justification for not collecting the other three outcomes, which are stated in

Table 1 of the CS.

The company’s decision problem includes subgroups by JIA, which matches the NICE scope.
Additional subgroups included were baseline C-reactive protein (CRP), geographical region, baseline

body weight and age group.

3 SUMMARY OF THE ERG’S CRITIQUE OF CLINICAL
EFFECTIVENESS EVIDENCE SUBMITTED

3.1 Points for clarification

After receiving the CS, the ERG submitted several points for clarification to the company. Any
additional or corrected data provided by the company have been incorporated into the analyses and

discussion of this ERG report where appropriate.
3.2 Systematic literature review

3.2.1 Searches

The searches to identify randomised controlled trials (RCTs) of tofacitinib or relevant comparators to

treat juvenile idiopathic arthritis were reported in Appendix D of the CS.
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The search strategies presented were generally appropriate, however some weaknesses were identified
by the ERG: an incorrect restriction to RCTs was applied to the search of the Cochrane Central
Register of Controlled Trials (CENTRAL) and the Cochrane Database of Systematic Reviews
(CDSR); health technology assessment databases were not searched; and several synonyms for
children were missing from the search strategies. The search strategies for conference abstracts and

clinical trial registers were not reported.

Several biosimilar drugs were missing from the search strategies, however the company clarified that
they were either not licensed in the UK for the treatment of pcJIA, were not licensed at the time the
searches were conducted or are licensed but not launched in the UK. The biosimilars included in the
search strategies were those relevant to the UK, identified through a review of the Monthly Index of

Medical Specialities (MIMS) website and the British National Formulary (BNF).

3.2.2 Included studies

The systematic literature review (SLR) identified 12 RCTs, however only five were relevant to the
decision problem. One of these was a trial of tofacitinib, A3921104,* which informed the clinical
effectiveness evidence of the CS. Three studies of adalimumab®® and one of tocilizumab’ were also
identified and assessed for inclusion in the ITC. Reasons for including and excluding the studies are
listed in Tables 5 and 6 in Appendix D of the CS. A second SLR was conducted to identify non-RCT

evidence on the efficacy and safety of tofacitinib; no additional studies were identified.

3.3 Clinical effectiveness evidence of tofacitinib

Study A3921104 is a phase 3, randomised, double-blind, placebo-controlled, 44-week trial, which
provides evidence on the efficacy and safety of tofacitinib in patients aged 2 to 18 years old with

pcJIA. The trial also included patients with PsA and ERA, however these patients were excluded from

the results presented in the CS _ .

225 patients entered into the 18-week open-label run-in phase, during which they received tofacitinib.
Of these, 173 patients achieved a JIA American College of Rheumatology (ACR) 30 response and
were randomised 1:1 to treatment with tofacitinib (n =88) or placebo (n=85) for the 26-week double
blind phase. The _ , 75% were female and most had polyarthritis rheumatoid
factor (RF) negative disease. The characteristics of the double-blind period pcJIA analysis set
(DBJAS) appear similar to the full analysis set (DBFAS). Of the patients who entered the open label
run in phase, 37.8% had received previous biologic DMARDs and most had used methotrexate
(90.7%). The majority of patients in the double-blind phase had not received a previous biological
DMARD (68% in the tofacitinib arm and 71% in the placebo arm).

24" of May 2021 Page 13 of 47



CRD/CHE University of York ERG Report: Tofacitinib for treating juvenile idiopathic arthritis

Clinical advice to the ERG was that the baseline characteristics of the tofacitinib trial are largely
representative of patients eligible for tofacitinib in the UK. The full baseline characteristics are
reported in Table 11 of the CS. The quality assessment of study A3921104 is presented in Table 15 of
the CS, which was conducted using the Cochrane risk of bias tool. All domains were judged to have a
low risk of bias. The ERG checked the full study protocol, which was requested from the company,

and agrees with the company’s assessment.

Section B.3.6 summarises the key efficacy outcomes of study A3921104. At week 44, significantly
fewer patients experienced disease flare with tofacitinib (29.2%) than with placebo (52.9%) (Figure 6
of the CS). During the double-blind phase, significantly more patients achieved JIA ACR 30, 50 and
70 responses with tofacitinib than with placebo (Figure 7 of the CS). This difference was statistically
significant from week 24 for JIA ACR 30 and 50 responses and from week 32 for JIA ACR 70
response. Clinical advice to the ERG is that an ACR 70 response is clinically meaningful but often
clinicians aim for an ACR 90 response. The proportion of patients achieving ACR 90 (- in the
tofacitinib arm and - in the placebo arm) and 100 response (- in the tofacitinib arm and -
in the placebo arm) at week 44 was reported in Appendix D of the CS (Table 15). Some of the ACR
response results may be sensitive to imputation assumptions (e.g. one less ACR 70 responder for
tofacitinib at week 44 would result in a non-significant difference between treatment arms), but the
proportion of data imputed at week 44 was not made available. Tipping-point analyses provided in
response to clarifications indicated that the disease flare results were more robust to a range of

imputation assumptions.

The ERG requested effectiveness and safety data for patients who were biologic naive and patients
with prior biologic DMARD use, as clinical advice to the ERG was that prior biologic use can affect
response to treatment. These were provided by the company at the clarification stage (see Table 1).

Only - patients (- %) had received one prior biologic DMARD and - patients (- %) had

received two or more biologic DMARDs. |
_(Table 1). However, the trial was not powered to detect

subgroup differences.

Table 1 Subgroup analysis by prior bDMARD use (DBJAS)

Number of patients | Tofacitinib - Placebo

Difference 95% CI

%

Previous biologic Treatment N n (%)
DMARD:s received
bDMARD naive Tofacitinib Smg
BID

|
Placebo i

SE
L
I I

SE
L
N

P-value

L
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bDMARD Tofacitmibsmg [ | I [T T HlEE
experienced (all) BID

Placebo . i—- - -7—-7
1 prior bDMARD | Tofacitinib 5mg t—- - - -

BID

Placebo I B L .
> 2 prior Tofacitinib Smg t—- - - -
bDMARD BID

Placebo . i—- - -7—-7

LLLLL

DMARD: disease modifying anti-rheumatic drugs, bDMARD: biologic disease modifying anti-rheumatic drugs, BID: twice

daily, CI: confidence interval; SE: standard error

3.3.1 Oral administration of tofacitinib

Since biological treatments for JIA are widely considered to be equivalent in efficacy, the choice of
treatment takes into account patient preference after a discussion with the patient and carers about
how, and how often, the drugs are administered.'” There may be a number of reasons why adherence

to medication varies, including for safety and for patient preference reasons.

Clinical advice to the ERG was that the oral administration of tofacitinib may be beneficial for
younger patients who often experience needle phobia. They highlighted that tofacitinib is easier to
administrate than injections and may reduce treatment administration pain which could potentially
increase adherence. However, there are a number of factors which may instead reduce adherence.

Administration at home, taste acceptability and nausea can all significantly impact adherence.

The CS did not include taste acceptability as an outcome, however, taste acceptability of the
tofacitinib oral solution on day 14 of the open-label phase was reported in the clinical study report
(csr). |
_. The ERG requested further data on taste acceptability. The
company stated that these were the only results from study A3921104, however results from a phase
1, open-label, multicentre study (NCT01513902)"" of 18 patients who received the oral solution

confirmed the taste was acceptable.

Additionally, nausea may have a greater impact on adherence with an oral therapy than with
subcutaneous administration. The CSR reports || GcNcINGNGEGE o 12vsc: in the
open-label run-in phase of the tofacitinib study. However, there no data are available on the timing of
nausea events relative to dosing schedule. Nausea appears to be a large barrier to adherence, which is

particularly present with methotrexate.'
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Adherence issues may be further compounded in adolescent patients, in whom poor adherence to
regular medication for conditions ranging from diabetes to leukaemia is well documented.'*"'” Indeed,
studies in JIA have shown adherence to oral non-steroidal anti-inflammatory drugs (NSAIDs) to be as
low as 52%.'82° Coupled with the short half-life of tofacitinib, missed doses due to poor treatment

adherence may reduce the long-term efficacy of tofacitinib.

However, the net effect of the above issues upon relative rates of adherence on tofacitinib and other
biologics remains unclear. Further uncertainty may be introduced by the use of biosimilar
adalimumab, as these reportedly more painful injections could lead to reduced adherence relative to
the proprietary product. The summary of product characteristics (SmPC) for tocilizumab states that
adjustments may be made for patients with liver enzyme abnormalities, or low absolute neutrophil or
platelet count, and that treatment should be interrupted in the case of serious infection. Clinical advice
to the ERG noted that doses may be omitted, rather than adjusted, in the case of neutropenia,

especially since it is more difficult to adjust doses administered via subcutaneous (SC) injection.

3.3.2 Indirect treatment comparisons

Indirect treatment comparisons (ITC) were carried out to compare tofacitinib to adalimumab and
tocilizumab and are summarised in section B.3.9 of the CS, with additional details in Appendix D.

The ITC uses the same method (described by Bucher et al*') as was used in TA373.

3.3.2.1 Identification and selection of studies

The identification and selection of relevant RCT evidence is summarised in sections B.3.1 and
B.3.9.1. Appendix D1.1.1. describes the study selection criteria and processes and key characteristics
of included and ongoing studies. Despite the weaknesses in the search strategy identified in Section
3.2, the submission is likely to have identified all currently available RCT evidence relevant to the

decision problem.

Of the twelve RCTs evaluating tofacitinib, etanercept, adalimumab, tocilizumab and abatacept, three
were considered suitable for inclusion in the ITC. The remaining nine RCTs were excluded “because
they presented substantial heterogeneity in study design or patient baseline characteristics compared
with Brunner 2019* (the tofacitinib trial), or because they included a comparator not of interest for
this assessment (etanercept or abatacept)”. Several of these studies were appropriately excluded from
the ITC because they did not use a withdrawal design, and so were incompatible with the tofacitinib
trial,* and/or were substantially shorter in duration (Appendix D1.2). See section 3.3.2.6 of this report

for comment on the exclusion of evidence on etanercept and abatacept.
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3.3.2.2  Selection of outcomes

The effectiveness outcomes selected for the ITCs (proportion of patients experiencing a disease flare;
ACR Pedi 30, 50 and/or 70 response) were appropriate and matched those used for the ITCs in
TA373. However, the ERG’s clinical advisors considered ACR Pedi 90 or 100 to be a more desirable
treatment goal in the population covered by this assessment. The ERG therefore requested and/or
conducted additional ITCs for the higher ACR Pedi thresholds where data were available (see section
3.3.2.6).

Small numbers of observed events and inconsistencies in the handling of disease flare/discontinuation
between trials precluded ITC analyses for serious adverse events (SAEs) and treatment
discontinuation, respectively. Inconsistencies in reporting of total infections meant that upper
respiratory tract infection (URTI) was the only adverse event included in the ITCs. These decisions

appear to be justified, given the available evidence.

3.3.2.3 Consistency and similarity of studies included in the ITC

Section B.3.9 states that trials were generally comparable in terms of study design and patient
population: all included an open-label lead-in phase (16-18 weeks) followed by a placebo-controlled
randomised withdrawal phase (24-32 weeks), and a subsequent open-label extension phase. The
included adalimumab’ and tocilizumab’ studies had previously been included in the ITC conducted

for TA373."°

The adalimumab study’ contained a methotrexate stratum and a non-methotrexate stratum where all or
none of the patients received concomitant methotrexate, respectively. The methotrexate stratum was
selected by the company for the ITC because the majority of patients in the other studies included in
the ITC used concomitant methotrexate. While this approach was not unreasonable, the ERG explored

the impact of combining the two adalimumab strata — see section 3.3.2.6.

Section B.3.9.4 of the CS appropriately noted heterogeneity across included studies in terms of
baseline participant characteristics, particularly differences in prior bDMARD therapy and
concomitant MTX use. However, the submission did not report differences in placebo response rates
across the included studies: this information is therefore presented in Table 2 for all comparators
included in the CS and ERG’s ITCs. Each of these sources of heterogeneity, along with the small
number of studies with small sample sizes and differing durations, add further uncertainty to the ITC

results.

As stated in Appendix D1.2 of the CS, it was not possible to statistically assess the consistency of the

ITCs as no relevant evidence directly comparing active treatments was available.
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Table 2:Prior bDMARD use, concomitant MTX use, and placebo response rates in trials included in ITCs
of effectiveness

Treatment Prior bDMARD | Concomitant Outcome Placebo
use (%) MTX (%) response rate
Abatacept? 17* 77 Disease flare 0.53
ACR30 0.69
ACRS50 0.52
ACR70 0.31
Adalimumab MTX’ 0 100 Disease flare 0.65
ACR30 0.38
ACR50 0.38
ACR70 0.27
Adalimumab no MTX’ 0 0 Disease flare 0.71
ACR30 0.32
ACRS50 0.32
ACR70 0.29
Adalimumab combined’ 0 56 Disease flare 0.68
ACR30 0.35
ACRS50 0.35
ACR70 0.28
Etanercept® 0 0 Disease flare 0.81
ACR30 0.35
ACRS0 0.23
ACR70 0.19
Tocilizumab’® 32 80 Disease flare 0.37
ACR30 0.54
ACRS50 0.52
ACR70 0.42
Tofacitinib* [ [ ] Disease flare [
ACR30 [
ACR50 [ |
ACR70 [

* “Previous anti-TNF therapy discontinued”

3.3.2.4 Validity of studies included in the ITC

Appendix D.1.1.1 of the CS provides an assessment of the risk of bias for all RCTs identified in the
SLR, including those included in the CS and ERG’s ITCs. Studies included in the ITCs used a broadly
similar methodology, though inadequate reporting of randomisation, allocation concealment, and
blinding procedures precluded the company from making a definitive judgement about risk of bias for
some studies. Apart from some matters of interpretation, the ERG’s risk of bias assessment agreed

with that presented in the CS (see Appendix Table 10).
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3.3.2.5 Results of the indirect treatment comparisons presented in the company submission

The ITC results are reported in section B.3.9.2 of the CS. These show _
between tofacitinib and adalimumab or tocilizumab on disease flare or ACR response outcomes. The
ERG’s independently conducted ITCs found identical results for these comparisons (see section

3.3.2.6).

3.3.2.6  Additional indirect treatment comparison analyses by the ERG

Concomitant methotrexate use

The CS selected the stratum of the adalimumab trial (DE038)’ in which all participants received
concomitant methotrexate for the ITC analysis. This was justified based on a majority of patients
(_ )in the other included studies using concomitant methotrexate. An alternative
approach would have been to combine the two adalimumab arms of DE038, resulting in a group in

which 56.4% of patients received concomitant methotrexate.

Table 3 shows the results of ITCs for tofacitinib versus the different adalimumab/methotrexate strata

from DE038 (methotrexate stratum, no methotrexate stratum, combined strata) for disease flare and

available ACR Pedi outcome data (ACR Pedi 30, 50, 70, and inactive disease). For most outcomes,

the indirect estimates of ffec [N

Additional comparators from TA373

The CS included only adalimumab and tocilizumab as comparators in the ITC, as justified in section
B.1.1.2 of the CS. The ERG’s clinical advisors were satisfied with the selection of comparators given
the requirements of an FTA. However, they also stated that abatacept is commonly used as a second
line treatment and etanercept is frequently used in clinical practice due to only requiring a once
weekly dose and having a smaller vial, which can suit younger children. These comparators were
therefore included in the ERG’s ITC analysis. Data from one etanercept study (Lovell 2000)* and one
abatacept study (Ruperto 2008)* informed this analysis; these same two studies informed the ITC
conducted in TA373 (these studies are summarised in table 7 of the CS appendices). None of the

additional etanercept or abatacept studies identified by the SLR in the CS were eligible for inclusion.

Table 3 shows the results of the indirect treatment comparison for tofacitinib versus etanercept and

abatacept for disease flare and ACR Pedi outcomes. _
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Table 3 Indirect treatment comparison of tofacitinib vs all comparators from TA373

Comparison Disease flare ACR Pedi 30 ACR Pedi 50 ACR Pedi 70 ACR Pedi 90 JIA ACR
RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) inactive
disease

RR (95% CI)

Tofacitinib vs adalimumab,
100% concomitant MTX

Tofacitinib vs adalimumab,
0% concomitant MTX

Tofacitinib vs adalimumab,
56.4% concomitant MTX

Tofacitinib vs tocilizumab

Tofacitinib vs abatacept

Tofacitinib vs etanercept

RR=risk ratio; CI=confidence interval; NC=not calculable (no reported comparator data)

3.4 Long-term efficacy

There is limited data on the long-term efficacy of tofacitinib. Interim results on efficacy from the
open-label, long-term extension study (A3921145) are available for up to 18 months.' In patients with
pcJIA, the proportion of patients achieving ACR 30 response increased until month 12, after which it
decreased. Similarly, the proportion of patients who achieved an ACR 50 response increased up until
15 months and then decreased (Figure 14 in the CS). ACR 70 or 90 response was not reported for
patients with pcJIA. In the full analysis set, which includes patients with ERA and PsA disease, ACR
70, 90 and 100 responses increase slightly up until 12 months and ACR 70 response then starts to
decrease. The company provided further data for ACR 90 and 100 responses, which slightly increase
up to 24 months. However, the number of patients beyond this point is very low. The downward trend
of ACR 30 and 50 response after 12 months suggests uncertainty in the long-term efficacy of
tofacitinib. Additionally, clinical advice to the ERG is that an ACR 70 response is the most clinically
meaningful, for which there is currently no long-term data in the pcJIA cohort. It is important to note

that there were small patient numbers at 18 months.

The cost comparison assumes that tofacitinib has similar long-term efficacy to its comparators,
adalimumab and tocilizumab, for which there is more substantial long-term data. The open label
extension (OLE) for the CHERISH study? reports efficacy data of tocilizumab for up to two years.
Only patients who completed the double blind RCT phase or had a JIA flare were eligible to enter the
OLE. 160 (96%) eligible participants entered the OLE and 155 of these (97%) completed 104 weeks
of follow-up (16-week open label + 24 weeks double-blind RCT + 64 weeks OLE). For patients who
received continuous tocilizumab throughout the study (n=82) the proportion who achieved an ACR

response of 30 and 50 decreased slightly, whereas the proportion who achieved a response of 70, 90
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and who had inactive disease was higher at week 104 compared with week 40 (Table 4). An
additional study reports long term efficacy of tocilizumab up to a further 24 weeks after the 104
weeks of the comparative study*!. This study included 41 patients who had completed the 104 weeks
on tocilizumab treatment and achieved an ACR 70 response. The proportion of patients with ACR 30,
50 and 70 response at week 128 (week 104 + 24) was very similar to the proportion at baseline (week
104). The proportion of patients with ACR 90 response and with inactive disease increased slightly
from baseline to week 128. This suggests that long term treatment response was sustained with

tocilizumab.

The long-term efficacy of adalimumab is reported for up to 6.9 years, which follows on from the
DEO038 study.’ Patients completing the double-blind period were eligible to enter into the 2-part long-
term extension, in which patients received open-label adalimumab based on body surface area (BSA)
for up to 44—136 weeks, and then fixed-dose (FD) adalimumab for up to 224 weeks. There were 128
patients who entered the OLE, with 106 (62%) completing the first phase at 104 weeks and 62 (36%)
completing the second phase at 312 weeks. There were 94 patients included in the observed analysis,
which excluded patients who were lost to follow up, withdrew consent and had protocol violations.
The majority of patients achieved JIA ACR 30, 50, 70 and 90 responses (non-responder imputation
analysis: 36% to 53%) at week 104 (Table 4). The response rates were generally maintained through
to week 312. These results include both patients who received adalimumab and placebo in the
randomised phase. It is also important to note that only 71/128 (58%) of this group received
methotrexate during the open-label and double-blind phases of the study.

Due to the limited length of follow up of tofacitinib and the lack of data for disease flare or ACR 70
response in patients with pcJIA, there is uncertainty regarding whether its long-term efficacy is
comparable to adalimumab and tocilizumab. Having comparable short-term efficacy does not
necessarily equate to comparable long-term efficacy. The company have provided no wider evidence
supporting equivalent durability of response between small molecule JAK inhibitors and biologics.
This issue has been raised in prior appraisals of small molecule inhibitors in the context of established
biological therapies;*> * however, long-term data is yet to be presented in support of this assumption.
The ERG does note that the assumption of equivalence in long-term discontinuation was accepted in
the appraisal of tofacitinib for PsA, in which data provided to the ERG suggested that such an
assumption was valid. However, the ERG also notes that in the absence of explicit response-based
stopping rules in JIA, the drivers of discontinuation may differ between adult and paediatric
populations. Therefore, this is a key area of uncertainty when considering the cost-comparison

analysis.

24" of May 2021 Page 21 of 47



CRD/CHE University of York ERG Report: Tofacitinib for treating juvenile idiopathic arthritis

Table 4 Open-label extension results for adalimumab and tocilizumab

Study (follow-up), Outcome

Intervention (at end of RCT phase)

Intervention (at end of OLE)

Adalimumab (104 weeks)

ACR Pedi, n (%) ADA + MTX (n=38) ADA alone (n1=30) | ADA (n=128) at week 104"
ACR Pedi 30 24 (63%) 17 (57%) 90/94 (96%)

ACR Pedi 50 24 (63%) 16 (53%) 88/94 (94%)

ACR Pedi 70 24 (63%) 14 (47%) 84/94 (89%)

ACR Pedi 90 16 (42%) 9 (30%) 62/94 (66%)

ACR Pedi 100 NR NR NR

Tocilizumab (104 weeks)

ACR Pedi, n (%) TCZ (n=82) at week 40 TCZ (n= 82) at week 104
ACR Pedi 30 80 (97.6%) 78 (95.1%)
ACR Pedi 50 78 (95.1%) 74 (90.2%)
ACR Pedi 70 65 (79.3%) 71 (86.6%)
ACR Pedi 90 41 (50.0%) 58 (70.7%)

Proportion with inactive disease

33(40.2)

52 (63.4%)

# 94 patients were included in the patients-observed analysis and included patients who received both placebo and

adalimumab in the randomised phase.

3.4.1 Discontinuation

The cost comparison assumes that discontinuation rates are equivalent for tofacitinib and comparators

adalimumab and tocilizumab. In the initial open-label run-in phase of the tofacitinib trial, 40 patients

(17.8%) discontinued, of which 16 (7.1%) were due to worsening disease. However, these included

patients with PsA and ERA sub-types. The discontinuation rates in the open-label run in of the phase
3, double blind, placebo-controlled studies of adalimumab (DE038)’ and tocilizumab (CHERISH),’

which were included in the ITC were similar to the rates in the open-label run in of the tofacitinib trial

(Table 5).

The number of patients who discontinued (all-cause) in the randomised phase of the tofacitinib trial

was 27 (31%) in the tofacitinib arm and 47 (55%) in the placebo arm. The majority of these were due

to lack of efficacy (81% in the tofacitinib arm and 94% in the placebo arm) (Table 5). Clinical advice

to the ERG is that in practice, patients who experience a flare would not immediately discontinue

treatment. Steroids are used to manage flares and patients tend to continue on the same treatment

unless they experience multiple flares, in which case the patient would switch to a different

medication. Thus, having a flare should not be conflated with loss of response. In the adalimumab

(DEO038) and tocilizumab (CHERISH) trials included in the ITC, all cause discontinuation in the

randomised phase was much lower than in the tofacitinib trial, which may be due to patients
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experiencing a flare not being counted as discontinuations, thus resulting in discontinuation values

that are more reflective of clinical practice (Table 5).

In the OLE study of tofacitinib, 13 (5.8%) patients had discontinued due to AEs at 72 weeks of follow
up. However, all-cause discontinuation was not reported. The tocilizumab study had a similar length
of follow up and comparable rate of discontinuation (Table 5). In the longer OLE of the adalimumab
trial, 66 patients (51%) had discontinued at the end of the 6.9 year follow up. The majority were due
to withdrawal of consent (n=18), lost to follow up (n=13) and 19 were stated as other, a smaller
number were due to AEs (n=6) or lack of efficacy (n=7). Discontinuation in the adalimumab study
seems to be in line with other long-term JIA extension studies; 36% of patients completed a 7-year

abatacept trial*” and 38% completed 7 years in an etanercept study?®.

As discussed further in Section 3.5, the adverse event profile of tofacitinib appeared generally
consistent with the selected comparators. Rates of discontinuation due to treatment emergent AEs
would therefore not be expected to differ substantially on this basis. However, as a BID oral therapy,
nausea may present a greater barrier to adherence on tofacitinib than on subcutaneous biologics.
Coupled with the short half-life of tofacitinib, missed doses due to poor treatment adherence may

have a greater effect upon the long-term efficacy of tofacitinib.

Due to the lack of evidence on long-term discontinuation rates for tofacitinib, it is uncertain whether
retention will be comparable to adalimumab and tocilizumab. Therefore, this represents a key area of

uncertainty.
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Table 5 Discontinuation rates for tofacitinib, adalimumab and tocilizumab

Study, Outcome Intervention Comparator
Tofacitinib *
Discontinuation during open label run in (18 weeks) | 40 (17.8%)
n (%)
Discontinuation during DB period (26 weeks) Placebo Tofacitinib
n (%) 47/85 (55%) ® 27/88 (31%)
Discontinuation due to AEs during OLE phase (72 13 (5.8%)
weeks)
Adalimumab
Discontinuation during open label run in (16 weeks) | ADA (+MTX) ADA (-MTX)
o,
n o) 2/85 (2%) © 9/86 (10.5%) ©
Discontinuation during DB period (32 weeks) Placebo + Ada +MTX | Placebo Ada
n (%) MTX
0/28 (0%) 1/30 (3%) ¢ 1/37 (3%) ¢ 3/38 (8%) ¢
Discontinuation during OLE phase (8.9 years) 66/128 (51%)
Tocilizumab
Discontinuation during open label run in (16 weeks) | 22/188 (12%) ©
n (%)
Discontinuation during DB period (24 weeks) Placebo Tocilizumab
o,
n (%) 2/84 2%) * 3/82 (4%) ¢
Discontinuation during OLE phase (64 weeks) 5/160 (3%) t

2 All discontinuation data for tofacitinib includes patients with ERA and PsA " 3/88 (3%) in the tofacitinib arm and 5/85
(6%) in the placebo arm were due to AEs, including arthritis ¢ A further 27 (16%) patients discontinued after completing the
open label run in phase and prior to randomisation. ¢ None were due to lack of efficacy or AEs. ¢ 15 were due to lack of
efficacy, 3 due to AEs and 3 withdrew f One patient discontinued due to AEs and one due to insufficient clinical response.
One patient discontinued due to AEs, one due to insufficient clinical response and one withdrew. " 188 patients entered into
the open label run in phase and 155 completed the OLE at 104 weeks (17.5%).

3.5 Safety/Adverse events

3.5.1 Data from Study A3921104

Section B.3.10 and Appendix F of the CS presented safety/adverse event data for tofacitinib in
paediatric patients with JIA. With the exception of upper respiratory tract infection, which was
compared between tofacitinib, adalimumab and tocilizumab in an indirect comparison, all adverse
event data were drawn from the OLFAS and DBSAS analysis sets of Study A3921104 (see tables 18
and 19 of the CS).

The CS concluded that no new safety concerns were raised by Study A3921104, with the proportion
of patients with treatment-emergent AEs (TEAEs) being similar between tofacitinib and placebo in
the double-blind phase, and most TEAEs being of mild to moderate severity. This conclusion seems

appropriate based on the available data.
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While total adverse events were numerically greater in the placebo arm, this difference was partly due
to the greater number of “JIA” and “disease progression” events classified as AEs (see table 19,
section B.3.10.2). Similarly, the larger number of AEs leading to discontinuation in the placebo group
appears to be driven by reasons possibly related to lack of efficacy (“disease progression”; “JIA”;

“Condition aggravated”; “Arthritis”; see table 20, section B.3.10.3).

3.5.1.1 Uveitis

Uveitis is a common extra-articular manifestation of JIA, involving inflammation of the middle layers
of the eye. Uveitis can lead to visual impairment and permanent vision loss if improperly managed,
and is a major burden to those affected. Control of active uveitis is typically established using
corticosteroids, with ongoing use of methotrexate recommended to suppress relapse.””*° Prevalence
and form vary by JIA subtype, but estimates range between 11.6 — 30% of patients with a JIA
diagnosis.®' Uveitis control is an important consideration for clinicians selecting a biologic for JIA
treatment, as there is RCT and observational evidence supporting the superiority of adalimumab over
methotrexate (HR 0.27, 95% CI 0.13 — 0.52) and other biologics for inducing and maintaining

remission of uveitis.*'

Patients with active uveitis were excluded from enrolment in the A3921104 trial, and during the study
there were just two reported cases in the placebo arm, of which only one met the study definition of
uveitis and which resolved by the end of the randomised trial period. It is unclear whether the
inhibition of the JAK-STAT signalling pathway using tofacitinib will have an independently
suppressive effect upon uveitis. TNF-a has been shown to play an important role in the pathogenesis
of uveitis in human and animal models, which has been translated into its successful treatment and
suppression using TNF inhibitors. It is therefore uncertain whether the efficacy of tofacitinib could be
considered equivalent to adalimumab in the treatment of extra-articular manifestations of JIA. This
may be a consideration for treatment selection in patients with a clinical history of uveitis, and may be

more of a concern for those with poor methotrexate adherence.

3.5.1.2 Laboratory parameters
The CS states that laboratory parameters “were consistent with the expected effects of tofacitinib”, but

data on laboratory parameters were not available in the CS or appendices.

3.5.1.3 Open label extension

The CS did not present AE data from the tofacitinib open label extension (OLE) study. The ERG
therefore extracted this information from published data' and presents it in Appendix Table 11. The
OLE included participants from study A3921104 and an earlier phase 1 study (NCT01513902)."!
There appears to have been less than a month between the final study visit for A3921104
(_ and the data cut-off for the reported OLE data (4™ June 2019). Consequently, of the
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223 participants recruited to the OLE, just 127 participants (57%) received tofacitinib for 12 months
and 20 participants (9%) received it for two years. While the study included up to 66 months of
observation, the median exposure to tofacitinib was 347 days. Although these data did not indicate
any additional safety concerns about tofacitinib, given the diminishingly small number of participants
observed beyond a year of exposure, medium- and longer-term adverse events are highly uncertain or

unknown.

3.5.2 Adverse events across comparators

Due to inconsistencies in reporting across trials, upper urinary tract infection (URTI) was the only AE
compared between tofacitinib, adalimumab and tocilizumab. Figure 5 of Appendix D.1.2 shows the

results of an indirect comparison, which found _ Confidence

intervals were very wide due to the small number of observed events.

Though the CS commented that the oral route of administration for tofacitinib avoided the injection
site reactions associated with adalimumab, the CS did not present any AE data for adalimumab or

tocilizumab. The ERG therefore have collated available AE data for the comparators of interest..

Appendix Table 12 and Table 13 show AEs reported in the double blind phases from RCTs that were
used in the CS indirect treatment comparisons of tofacitinib, adalimumab and tocilizumab. Table 12
brings together the available data on total adverse events, SAEs, and adverse events leading to drug
discontinuation, harmonising the classification and units of measurement where possible. Table 13

provides a fuller list of AEs from the trials, retaining the differences in reporting.

While AEs were reported differently across trials, the available data do not suggest any notable
differences in safety between the three comparators during the double-blind study phases. However, it

should be noted that the sample sizes of these trials might be too small to detect rare AEs.

Differences in reporting and follow-up across studies preclude meaningful comparison of AEs for the

different treatments during study run-in and extension periods.
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4 SUMMARY OF THE ERG’S CRITIQUE OF COST EVIDENCE
SUBMITTED

Whether it is appropriate for the assessment to proceed as a cost comparison FTA rests primarily on
the clinical effectiveness and the appropriateness of assuming equal efficacy of tofacitinib to at least
one relevant comparator. The ERG critique of the cost comparison evidence assumes that it is
appropriate for the assessment to proceed as a cost comparison FTA, and seeks to answer under what

circumstances tofacitinib is likely to be cost saving or equivalent in cost to the comparators.
4.1 Company cost comparison

4.1.1 Summary of costs and assumptions

The company presents the formal cost comparison of tofacitinib against adalimumab and tocilizumab.
It is assumed that these three treatments have response rates that can be considered statistically
equivalent, as estimated by the company’s ITC (Section 3.3.2). Both adalimumab and tocilizumab

were previously appraised by NICE in a multiple technology comparison of treatments for JIA

(TA373').

The primary costs considered in the company’s cost comparison comprise drug acquisition costs and
drug administration costs. These were estimated on a 3-monthly cycle basis. In addition to the
intervention being considered, a proportion of patients were assumed to receive concomitant

methotrexate in a scenario analysis.

The results of the company’s cost comparison reflect the application of the tofacitinib patient access
scheme (PAS), which comprises a simple discount of - to the list price of tofacitinib.
Tocilizumab also has a confidential PAS and the price of adalimumab biosimilars is also
commercially confidential. The drug acquisition costs and results reported in this document do not
reflect the application of the tocilizumab PAS and adalimumab biosimilar costs; these are applied in a

confidential appendix separate to this report.

The unit costs and assumptions regarding resource use in the cost comparison analysis are
summarised in Table 6. Dosing assumptions were from the respective SmPCs, and drug acquisition

costs were from MIMs. >
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Table 6 Summary of unit costs and resource use assumptions

Tofacitinib

Tocilizumab

Adalimumab

Dose (based on
body weight, in
kg)

10 to <20 kg: 3.2mg BID
20 to <40 kg: 4mg BID
>40 kg: Smg BID

<30 kg: 10 mg/kg every 4 weeks
(IV) or 162 mg every 3 weeks
(8O

>30 kg: 8 mg/kg every 4 weeks
(IV) or 162 mg every 2 weeks
(8€)

10-29 kg: 20 mg every 2 weeks
>30 kg: 40 mg every 2 weeks

acquisition cost

(list price), (discounted

price)

Tablets (5mg, pack of 56):

I (iist price), [N

(discounted price)

Mode of Oral (tablet or solution) By subcutaneous injection (SC) or | By subcutaneous injection
administration by intravenous infusion (IV)
Assume 80% will receive toci via
SC and 20% via IV.
Administrations | 182.625 SC: 6.5 (under 30 kg) or 4.33 6.5
per cycle (3 (over 30 kg)
months)
IV:3.25
Drug Oral solution (240 ml)- RoActemra (162mg/0.9ml in Amgevita (20mg/0.4ml solution

prefilled syringe, pack of four):
£913.12

RoActema (80mg/4ml, for IV
infusion): £102.40

for injection in pre-filled
syringe, pack of one): £158.40

Amgevita (40mg/0.8ml solution
for injection in pre-filled
syringe, pack of two): £633.60

Drug 10 to <20 kg: Under 30 kg: £989.21 (SC), 10-29 kg: £1,029.60
acquisition cost | 20 to <40 kg: £1,497.60 (IV for 30kg patient) >30 kg: £2,059.20
per cycle (3 40 kg and over: 30 kg and over: £1,483.82 (SC),
months) £1,830.40 (IV for 50kg patient)
Administration | £0 Unit cost for administration by IV: | Assume 25% of patients with
cost £241.47 [Source: NHS ref cost SC require administration by
2018-2019. Weighted average of community nurse.
WF01A, WF01B, WF01C, Unit cost of community nurse:
WF01D (Consultant led)] 3¢ £67.27 [Source: NHS Ref Cost
Assume 25% of patients with SC 2018-2019. Community health
require administration by services (N12)].%°
community nurse.
Unit cost of community nurse:
£67.27 [Source: NHS Ref Cost
2018-2019. Community health
services (N12)].3
Administration | £0 Under 30 kg: £215.25 £109.31
cost per cycle 30 kg and over: £244.40
(3 months)
Concomitant 0% 0% 0%
MTX

BID, twice daily; IV, intravenous; SC, subcutaneous; MTX, methotrexate

Key assumptions in the company analysis included:

e No difference in AE profile between interventions, and costs of treating AEs were not

applied.

¢ No concomitant methotrexate use was considered in the base-case analysis; in a scenario

analysis, 80% concomitant methotrexate usage for each intervention was considered, based on
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clinical expert opinion, and differential rates of methotrexate usage based on trial evidence for
each comparator (70% for tofacitinib* and 80% for tocilizumab? and adalimumab’).

o The dose for each age was estimated from the median body weight of the general population
for that age (Table 23 of CS),*” adjusted for gender in the pcJIA population (74% female®®).

e Administration by IV would be by a consultant rheumatologist in an outpatient setting. Due to
anxiety about SC injections, a proportion of SC administrations would require assistance from
a community care nurse.'

e Health state costs and monitoring were assumed to be the same between interventions, on the
basis of clinical expert opinion and previous assumptions made in TA373.'%3° A lipid test
between 4-8 weeks is recommended for tofacitinib, which is in line with tocilizumab
monitoring requirements. Therefore, these costs were not applied in the analysis.

e No drug wastage with tofacitinib; for adalimumab and tocilizumab, any unused medication in
an opened vial (due to the required dose, based on bodyweight, being lower than the total in
the vial) would be thrown away.

e Discontinuation rates and dose adjustments, either due to a loss of efficacy of AEs, were not

considered.

4.1.2 Results

The company presented mean annual costs for each age group, particularly highlighting annual costs
for 11-year old and 16-year old patients to account for differences in costs according to changes in
dosing (Table 1 and Figure 1 in company submission erratum). Additionally, aggregate results for the
11-18 years old age group were presented, where future costs were discounted at an annual rate of

3.5%, as these were thought to represent the average cohort of patients who would be most likely to

receive tofacitinib, given the_.

Under the company’s assumptions and using the list price for tocilizumab and adalimumab, tofacitinib

_ than tocilizumab and adalimumab for all age groups. Tofacitinib is associated with
_ drug acquisition costs and _ administration costs than both comparators.

The company presented a number of one-way sensitivity analyses, displaying the impact on total
aggregated discounted costs for 11- to 18-year olds by varying key parameters in the analysis.
Deterministic sensitivity and scenario analyses showed that tofacitinib _
_for these patients, despite changes to the inputs and assumptions (see Table 14 in

Appendix for details).
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4.2 ERG critique of the company submission

The ERG conducted a technical validation of the executable model, by cross-checking values against
the submission and auditing formulae. At the clarification stage, the company identified an error in
how future costs were discounted, when estimated aggregated costs over the ages of 11 to 16 years.
Updated results were provided in an erratum to the submission, and the tables in this report reflect the

corrected results. The ERG detected no further errors in the economic model.
The ERG critique centres on the following aspects of the analysis:

¢ Body weight,

e Dose adjustment,
e Administration,
e Adverse events,

e Long-term efficacy.

Following the critique, the ERG has proposed an alternative base-case analysis, exploring alternative

assumptions to those used in the company analysis.

4.2.1 Dose-based body weight

The company approach to presenting results for each age relied on assuming that there is a
relationship between patient age and patient body weight, as per Table 23 in the CS,*” which was used
to estimate the intervention dose size. There is not thought to be any registry data or real-world
evidence that reported on the weight distribution of patients with pcJIA in detail, and therefore it is
not possible to comment on whether the weight distribution of the general population is similar to that
of the pcJIA population. The ERG considered an alternative approach which compares total costs for
each body weight category, and avoids the need to make judgements on the age-weight relationship.
The proportion of patients in each weight category was provided by the company for the pcJIA
population of Study A3921104, and was used by the ERG to present the weighted average cost per
patient for the pcJIA population.

4.2.2 Dose adjustment
The company analysis did not incorporate the impact of dose interruptions or adjustments for any of

the comparators to the cost of providing treatment (Section 3.3.1).

At the clarification stage, the company provided additional information on adherence of patients on
tofacitinib in the pcJIA population of the A3921104 trial. Adherence to tofacitinib (DBJAS phase)
appeared high: [Jpatients in the tofacitinib arm received a lower dose (defined as <80% of planned

dose, for two or more consecutive visits), and there were - instances of overcompliance.
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In a scenario analysis, the observed mean daily dose (-) and median dose (-) in the double-blind
phase of the trial were applied to those eligible for the Smg BID dose of tofacitinib (i.e. over 40kg in
bodyweight). For those not eligible for the Smg BID dose, the company assumed the full dose in the
scenario analysis, stating that the mean daily dose was not available. As a result of the company’s
assumptions, the total annual cost for a patient over 40kg (approximately 10 years of age) on
tofacitinib decreased by -and - (approximately -and -respectively) in each scenario, relative
to the company’s base case assumptions. However, the ERG is concerned that the evidence on mean
daily dose may have been misinterpreted by the company and that it in fact reflects all patients in the
DBJAS tofacitinib arm, not just those eligible for the 5Smg BID dose of tofacitinib. The CS notes that
all patients in the DBJAS tofacitinib arm are listed as “tofacitinib Smg BID” regardless of the dose
they received, and the number of patients in the tofacitinib arm of the trial corresponds to the number
of patients providing points of data to estimate mean daily dose. In this case, applying the mean daily
dose to those over 40kgs will overestimate the impact on adherence and underestimate the associated
costs. As such, the ERG does not consider it appropriate to incorporate the evidence on dose

adjustment for tofacitinib into the base-case analysis.

Neither the company or the ERG are aware of any evidence on dose adjustments or interruptions for
adalimumab or tocilizumab for this population in the literature, and so it was not possible to include a

cost scenario where dose adjustments were applied for these comparators.

4,2.3 Administration costs

There are two aspects of the company model that lead to an overestimation of the administration cost
of adalimumab and tocilizumab: i) the application of a cost for SC administration is inappropriate, and

i1) an inappropriate cost for IV administration was applied.

The ERG considers that there should be no administration cost associated with SC administration.
This was not considered in the MTA of treatments for JIA (TA373) and our clinical experts did not
consider that this was the model of care in the UK. Some competitor companies offer the self-
injection training service to patients for free, while others also offer a free homecare service for those
unable to self-inject. Moreover, the study cited by the company describes patients who have
difficulties with MTX treatment, including nausea and vomiting after MTX, anticipatory nausea and
fear of injections or blood tests; not all of which are associated with SC biologic treatment and do not

indicate the requirement for administration assistance.

The company stated that IV-administered treatment would be delivered by a consultant paediatric
rheumatologist (Section B.4.1 of CS), and applied the associated cost from NHS Reference Costs
(Table 24 of CS), estimated as £241.47 per administration. However, clinical advice to the ERG

asserted that a rheumatologist would not be directly involved with the administration of treatment.
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The ERG considers the unit cost for a "Non-admitted Face to Face Attendance, Follow-up" in
paediatric rheumatology is more appropriate, which is £114 per administration. This is more
consistent with the cost applied in previous NICE appraisals in JIA (TA373)'° and other rheumatology
appraisals (TA375).%

4.2.4 Adverse events

While these may not be considered to have a substantial impact on differences between
discontinuation rates, any differences in AE profiles may lead to different associated costs between
comparators. The company notes that the risk of URTI varies widely across competitors, although the
ERG acknowledges that [N
(see section 3.5.2 of this report). Injection site reactions are among the most commonly occurring AEs

with adalimumab but are not associated with tofacitinib as an orally administered treatment.

At the clarification stage, the company provided a number of scenario analyses that incorporates the
cost of treating URTI. During the exposure period, the majority of URTIs were of mild severity,
which were assumed not to have an associated treatment cost. The remaining URTIs were of
moderate severity and were assumed to be associated with a visit to a general practitioner at a cost of
£36.21 per visit.*! The results of the analyses found that the inclusion of URTI costs made a negligible
impact in the majority of scenarios. A similar conclusion was made in TA373, which considered the

wider category of serious adverse events and found very small differences in total SAE costs.

As such, the ERG is satisfied that the exclusion of AE costs in the analyses does not bias the results
and that differences in safety profile between comparators, which may be important when considering
patient experience, are not a driver of the cost analysis. However, the ERG notes that in TA373,
uveitis control was considered a factor that could decrease the incremental cost-effectiveness ratio
(ICER) for biologics in practice, but was not captured in the model. As described in Section 3.5.1.1, it
is unclear whether the efficacy of tofacitinib will be equivalent to adalimumab in the suppression of

uveitis. This could have implications for the cost-effectiveness of tofacitinib in practice.

4.2.5 Long-term efficacy and treatment discontinuation

The company’s cost-comparison analysis necessarily assumes that treatment discontinuation occurs at
an equal rate for patients on tofacitinib and the selected comparators. The primary driver of treatment
discontinuation in the JIA trials and in practice is ineffectiveness,’ through either a failure to achieve
an adequate response, or due to a loss of an established response. As discussed in Section 3.4,
evidence on the long-term efficacy of tofacitinib is sparse in JIA, whilst data on adalimumab and

tocilizumab are more complete. As patients in the randomised phase of the tofacitinib trial
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discontinued upon experiencing disease flare, the rates observed cannot be directly compared to the

corresponding rates in the comparator trials.

Whilst not addressed directly in the submission, the assumption of continuing equivalence in efficacy
is based upon that adopted in TA373, wherein the same discontinuation rate was applied across the
biologics. This approach was necessary due to the lack of long-term data on most of the comparators,
and the plausibility of such an assumption based on the similarity of the respective mechanisms of
action. Indeed, data since generated on all-cause discontinuation at 7 years on abatacept, etanercept,
and adalimumab appear comparable in JIA (see Section 3.4). However, due to its different mechanism
of action and route of administration, the validity of extending this assumption to tofacitinib is

uncertain.

In light of issues raised in Section 3.4, the ERG considers there to be a non-negligible risk that the
long-term efficacy of tofacitinib may not be equivalent to the selected comparators. However, in the
absence of comparative data, the direction and magnitude of any effects upon the cost-effectiveness of

tofacitinib remains uncertain.

4.3 ERG exploratory scenarios

The ERG presents an analysis that incorporates the following alternative assumptions:

e No administration cost associated with SC injections,

e An alternative unit cost for an intravenous infusion.

The total annual costs per age predicted by the ERG analysis are presented in Table 7 and Figure 1.

Table 8 presents the average cost per patient for each comparator, using the proportion of patients in
the pcJIA cohort in each bodyweight category and the cost per each bodyweight category to estimate
a weighted mean cost. Table 9 presents the results of the equivalent analysis under the company’s

base case assumptions, for completeness.

The impact of the ERG’s alternative assumptions is upon adalimumab and tocilizumab; total costs for
tofacitinib remain unchanged from the company’s analysis. Using the list price for tocilizumab and
adalimumab, tofacitinib remains - than tocilizumab and adalimumab for all age groups, being
associated with -dmg acquisition costs. However, since it was not possible to account for dose
adjustments and interruptions for each comparator, the true difference in costs may not be fully

captured.
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Table 7 Results of the ERG alternative base-case analysis

Technologies ‘ Acquisition costs | Administration costs ‘ Total costs | Incremental costs (Tofacitinib - comparator)

Annual costs for an 11-year-old patient

Tofacitinib - £0 - -
Tocilizumab £5,946 £296 £6,243 [ ]
Adalimumab | £8,237 £0 £8,237 [ |
Annual costs for a 16-year-old patient

Tofacitinib [ ] £0 [ ] -
Tocilizumab £6,346 £296 £6,642 [ |
Adalimumab | £8,237 £0 £8,237 [ ]
Aggregated, discounted results for 11-18 years olds

Tofacitinib - £0 - -
Tocilizumab | £43,312 £2,082 £45.394 [
Adalimumab | £57,853 £0 £57,853 [ |

Figure 1 Results of the ERG alternative base-case analysis: cost per age

24" of May 2021 Page 34 of 47



CRD/CHE University of York ERG Report: Tofacitinib for treating juvenile idiopathic arthritis

Table 8 Results of the ERG alternative base-case analysis: Weighted average cost per patient

Body weight category | Proportion of Total cost Weighted cost per | Incremental costs
patients patient (Tofacitinib - comparator)

Annual cost of adalimumab

Under 30kg [ | £4,118 £7,118 [ |

Over 30kg [ ] £8,237

Annual cost of tocilizumab '

Under 20kg [ | £3,994 £5,853 [ ]

20-30kg [ ] £4,394

30-40kg [ | £6,243

Over 40kg [ | £6,509

Annual cost of tofacitinib

Under 20kg [ | [ | [ ] -

20-40kg [ ] H

Over 40kg - -

! Weight based on mid-point of band

Table 9 Results of the base-case analysis under company’s base-case assumptions: Weighted average cost

per patient

Body weight category | Proportion of Total cost Weighted cost per | Incremental costs
patients patient (Tofacitinib - comparator)

Annual cost of adalimumab

Under 30kg [ | £4,556 [ ]

Over 30kg [ ] £8,674

Annual cost of tocilizumab !

Under 20kg [ | £4,559 [ ]

20-30kg [ | £4,958

30-40kg [ ] £6,924

Over 40kg [ ] £7,190

Annual cost of tofacitinib

Under 20kg [ ] [ ] [ | -

20-40kg [ ] [ ]

Over 40kg [ ] H

'Weight based on mid-point of band
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S ERG COMMENTARY ON THE ROBUSTNESS OF EVIDENCE
SUBMITTED BY THE COMPANY

5.1 Strengths

5.1.1 Clinical evidence:

e The company’s choice of comparators appropriately represents the NICE recommended
treatment options. Adalimumab is the most frequently used biologic DMARD and
tocilizumab represents an alternative mode of action to TNF inhibitors.

e The availability of an oral treatment option will be welcomed by clinicians and patients,
particularly given the well noted issue of needle phobia affecting adherence to biologics.
However, there is little available evidence on the potential advantages of oral delivery to

inform the assessment.

5.1.2 Economic evidence:

e The company provided a number of re-analyses of data Study A3921104 that allowed for the
exploration of scenarios specific to the population in the decision problem.

e The electronic model is simple and transparently presented, and no errors were detected.
5.2 Weaknesses and areas of uncertainty

5.2.1 Clinical evidence:

e There was clinical heterogeneity between the few trials included in indirect comparisons of
tofacitinib, adalimumab and tocilizumab, with wide confidence intervals for all comparisons.
However, similarly uncertain results in TA373 were considered adequate to demonstrate
similar efficacy across treatments.

e The cost comparison assumes that tofacitinib has similar long-term efficacy to its comparators
adalimumab and tocilizumab, for which there are more substantial data suggesting that long-
term treatment responses are maintained (Section 3.5). However, due to its different
mechanism of action and route of administration, the long-term efficacy of tofacitinib is
uncertain.

e At the time of reporting, only a few pcJIA participants had received medium- to long-term
tofacitinib treatment thus, possible medium- and longer-term adverse effects of tofacitinib in
children with pcJIA are highly uncertain or unknown.

e The cost comparison assumes that discontinuation rates are equivalent for tofacitinib and the

comparators adalimumab and tocilizumab. However, only discontinuation due to adverse
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events is reported for tofacitinib up to 72 weeks of follow up (Section 3.5.1), with more
substantial data reported for adalimumab. As tofacitinib is administered orally, twice daily, it
may have different levels of adherence than its comparators (Section 3.3). Therefore, the
long-term discontinuation of tofacitinib is a key area of uncertainty.

Due to the oral administration of tofacitinib, nausea may present a new barrier to treatment
adherence in many patients, and missed doses may have a potentially larger impact upon
efficacy due to the relatively short biological half-life of tofacitinib. Poor taste acceptability
of tofacitinib in oral solution for some patients might also influence adherence. However,
there is little available evidence on the potential disadvantages of oral delivery to inform the

assessment.

Economic evidence:

The cost-effectiveness of tofacitinib is largely dependent upon the assumption that tofacitinib
will have equal rates of long-term efficacy and discontinuation to the comparators. Due to its
different mechanism of action and route of administration, the validity of this assumption
cannot be assessed without longer-term data.

There may be aspects of tofacitinib’s cost-effectiveness profile (e.g. uveitis control) that are
not captured in the cost-comparison analysis. This could have implications for the relative
cost-effectiveness of tofacitinib in practice.

Insufficient data on dose adjustments and interruptions for tocilizumab and adalimumab were
available in a pcJIA population, so comparisons to tofacitinib could not be drawn. Potential
differences between adherence to biosimilar and proprietary adalimumab introduce further
uncertainty.

The net effect of issues affecting treatment adherence on biologics and oral tofacitinib
remains unclear, but dose interruptions may have a greater impact upon the efficacy of

tofacitinib.
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24" of May 2021 Page 40 of 47



CRD/CHE University of York ERG Report: Tofacitinib for treating juvenile idiopathic arthritis

APPENDICES

Clinical evidence

Table 10 Cochrane risk of bias assessment for studies included in the CS/ERG indirect treatment
comparisons (adapted from Table 22 of CS appendix)
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ABATACEPT
Ruperto 2008 2 Yes Yes Unclear! | Unclear Yes Yes Yes
(HRQoL:No)
ADALIMUMAB
DE0387 Unclear | Unclear | Yes Yes Yes Yes No?
ETANERCEPT
Lovell 2000 23 Yes? Unclear | Yes Unclear Yes Yes Unclear
TOCILIZUMAB
CHERISH °® Unclear | Unclear | Unclear Unclear Yes Yes Yes
TOFACITINIB
Brunner 2019 * | Yes | Yes | Yes | Yes | Yes | Yes | Yes

HRQoL, health-related quality of life
Yes, no risk of bias; No, high risk of bias; Unclear, unclear risk of bias
ICS statement: “...described as “double-blind”; however, these studies did not report specifically who was blinded and so
were assigned an unclear risk of performance bias”. Ruperto 2008 article: “A solution that was identical in appearance to
abatacept (either 5% dextrose in water or normal saline) was administered to patients in the control group in the same
way as abatacept treatment. Solutions were prepared in the hospital pharmacies and trial administrators did not have
access to the preparation phase.” May be considered adequate.
2CS statement: “Study was slightly underpowered (28 placebo patients instead of the 29 minimum patients required”
3CS: “did not report whether the randomisation sequences were computer-generated but did include a blocked, stratified
randomisation scheme that was deemed to be sufficient to suggest a low risk of bias”. Though an appropriate
randomisation method seems likely to have been used, “Unclear” may be a more appropriate judgement
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Table 11 Adverse event data from tofacitinib open label extension study

Tofacitinib (n=223%; 265.8 PY; data cut at 66 months; Mean (median; range) exposure 401.4 (347; 20-

1983) days)'
Pts with events, n (%)

AEs 160 (71.7)
SAEs 15 (6.7)
Permanent discontinuations due to AES 13 (5.8)
Dose reductions or temporary discontinuations due to AEs 43 (19.3)
Most common AEs (25% occurrence, by MedDRA preferred term)
Upper respiratory tract infection 36 (16.1)
JIA exacerbation 19 (8.5)
Nasopharyngitis 19 (8.5)
Arthralgia 16 (7.2)
Viral infection 14 (6.3)
Headache 14 (6.3)
Sinusitis 12 (5.4)
Vomiting 12 (5.4)
AEs of special interest
Death 0
Gastrointestinal perforation 0
Hepatic event 0
Herpes Zoster (non-serious and serious)® 2(0.9)
Interstitial lung disease 0
Major adverse cardiovascular event 0
Malignancy (including non-melanoma Skin cancer) 0
Macrophage activation syndrome® 0
Opportunistic infections (excluding tuberculosis)? 1(0.4)
Serious infection 5(2.2)
Thrombotic event® 0
Tuberculosis 0
Uveitis 1(0.4)
Pts with laboratory test abnormalities, n (%)f
Haemoglobin

<0.8x LLN 4 (18)
Lymphocytes

<0.8x LLN 6 (2.7)

>1.2x ULN 1(0.5)
Aspartate aminotransferase

>3x ULN 0
Alanine aminotransferase

>3.0x ULN 1(0.5)
Cholesterol

>1.3x ULN 0

Safety events were assessed from baseline through the data cut-off date.

*pcJIA n=172. *Tofacitinib 5 mg BID or equivalent weight-based lower dose in pts <40kg; Pone serious case, one non-
serious case; CApplicable to pts with systemic JIA without active systemic features only (N=11); ¢The serious herpes zoster
case was an opportunistic infection; ¢Includes deep vein thrombosis, pulmonary embolism, and arterial thromboembolism;
220 pts were evaluated for laboratory abnormalities, except cholesterol which was evaluated in 204 pts

LLN, lower limit of normal; MedDRA, Medical Dictionary for Regulatory Activities; N, number of pts evaluated; n, number

of pts with event; pts, patients; SAE, serious AE; ULN upper limit of normal
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Table 12: Total adverse events, serious adverse events, and adverse events leading to drug discontinuation across included trials: double blind treatment period

Tofacitinib Tocilizumab Adalimumab
Tofacitinib Placebo TCZ (n=82) PBO (n=81) ADA Placebo (+MTX) | ADA (- Placebo (-
5 mg BID (N=85) (+MTX) (n=38; 18.3 MTX) MTX)
(N=88) (n=37; 15 Patient-yrs) (n=30; 14.4 (n=28; 10.6
Patient-yrs) Patient-yrs) | Patient-yrs)
Total number of AEs l l 147 141 234 155 171 153
Participants (%) with at least 1 58 (70.7) 60 (74.1) NR NR NR NR
AE
SAEs 1(1.1)- 224 -1 33.7)- 3(3.7)- ob 1(0.1)- ob ob
pilonidal intussusception, | pneumonia, uveitis, Gastroduodenitis®
cyst? 1 appendicitis, | upper limb enterocolitis,
1 JIA (3 SAEs | fracture, complicated
in 2 ptps)? psychosomatic | migraine®
disease”
AEs leading to the Wopaced | E 1(1.2) 1(12) 0 0 0 0
discontinuation of the drug tooth, Intussusception | Increased Gastroenteritis
pilonidal , appendicitis, blood bilirubin
sinus repair haemoglobin level
decreased!

?Participants with at least 1 SAE

bSerious AEs, possibly related to study drug. Further SAEs were reported (in 1 patient each, except where noted), but not considered to be possibly related to the study drug: abdominal pain, abortion, adenoidal and
tonsillar hypertrophy (2 patients), arthritis (2 patients), appendicitis (2 patients), diabetic ketoacidosis, femur fracture, unspecified injury, malabsorption, joint contracture, joint dislocation, juvenile rheumatoid

arthritis disease flare (12 patients), osteoarthritis, speech disorder, retinal detachment, urinary tract infection, and vomiting. These events were not reported by treatment group
‘Discontinuation due to adverse events excluding all pcJIA-specific events (disease progression, JIA, condition aggravated and arthritis)

93 events in 2 participants
NR: Not reported
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Table 13 All reported AEs for the included trials: double blind treatment period

CRD/CHE University of York ERG Report: Tofacitinib for treating juvenile idiopathic arthritis

Tofacitinib

Tocilizumab

TEAEs occurring in 2% of patients
during the double-blind phase
(DBSAS)

Infection and infestations

URTI
Nasopharyngitis
Sinusitis
Influenza

RTI

Gastroenteritis
Pharyngitis

Pharyngitis streptococcal
Rhinitis

Viral infection

Respiratory tract infection viral

Tonsillitis

Urinary tract infection

General disorders and
administration site conditions
Disease progression

Pyrexia

24™ of May 2021

.- - -. -.-- -- - - Tofacitinib 5 mg BID

88)

(N

=85)

HEl BN BN EEENE N O o

SAEs and AEs occurring 25% of
patients, n (%)

Duration in study (years)

Patients with 21 AE
Total no. of AEs

Rate of AEs per 100 patient-years
Most frequent AEs
Nasopharyngitis

Headache

Upper respiratory infection
Cough

Pharyngitis

Nausea

Diarrhoea

Rhinitis

Vomiting

Abdominal pain

Oropharyngeal pain
Rash

=82)

TCZ (n

3233
58 (70.7)

147

454.7

14 (17.1)

3(3.7)
4(4.9)
2(2.4)
3(3.7)
2(2.4)

2(2.4)
2(2.4)

3(3.7)
2(2.4)

1(1.2)
4(4.9)

Adalimumab
Adverse Events, no.
of events (no. of
events per patient-
year)

a

)

1]

£

]

@D

[- %

27.41 Any AE

60 (74.1) Most frequently
reported AEs

141 Related to injection-
site reaction

514.4 Contusion
Nasopharyngitis

9(11.1) Upper respiratory
tract infection

0 Viral infection

2(2.5) Vomiting

1(1.2) Excoriation

3(3.7)

2(2.5) Serious AEs,
possibly related to
study drug

3(3.7)

1(1.2) AEs leading to the
discontinuation of
the drug

1(1.2)

2(2.5)

5(6.2)

1(1.2)
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=37;

ADA (+MTX) (n
15 Patient-yrs)

234 (12.8)
73 (4.0)
12 (0.7)
5(0.3)
6(0.3)
7(0.4)
4(0.2)

10 (0.6)

0

0

38; 18.3 Patient-

(n
yrs)

Placebo (+MTX)

w

155 (10.3)

57(3.8)

7(0.5)
6(0.4)
5(0.3)

3(0.2)
2(0.1)
1(0.1)

1(0.1) -
Gastroduod
enitis

=30;

ADA (-MTX) (n
14.4 Patient-yrs)

171 (11.9)

71 (4.9)

2(0.1)
0
6(0.4)

8(0.6)
0
6(0.4)

0

28; 10.6 Patient-

(n
yrs)

Placebo (-MTX)

153(14.

2

20(1.9)

5(0.5)
5(0.5)
6 (0.6)

4(0.4)
1(0.1)
2(0.2)
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Tofacitinib

Tocilizumab

Adalimumab

Condition aggravated

Skin and subcutaneous tissue
disorders
Rash

Gl disorders

Dyspepsia

Diarrhoea
Abdominal pain
Vomiting

Musculoskeletal and connective
tissue disorders
Back pain

JIA
Arthralgia

Arthritis

Pain in extremity
Investigations
AST increased
ALT increased

Blood creatinine phosphokinase
increased
CRP increased

Haemoglobin decreased
WBC count decreased

Respiratory, thoracic and
mediastinal disorders
Epistaxis

Cough
Nasal congestion
Oropharyngeal pain

Blood and lymphatic system
disorders

24™ of May 2021

SAEs
Patients with >1 SAE

Rate of SAEs per 100 patient-
years
Patients with 21 infectious SAE

Rates of infectious SAEs per 100
patient-years
Pneumonia

Upper limb fracture
Uveitis

Psychosomatic disease

Enterocolitis
Complicated migraine

AEs leading to study drug
discontinuation
Increased blood bilirubin level

Gastroenteritis

3(3.7)
9.3

1(1.2)
31

1(1.2)
1(1.2)

1(1.2)

1(1.2)

3(3.7)

10.9

1(1.2)

1(1.2)
1(1.2)

1(1.2)
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Tofacitinib Tocilizumab Adalimumab

Lymphadenitis

Leukopenia

Ear and labyrinth disorders
Ear pain

Eye disorders

Uveitis

Nervous system disorders

Headache

B
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Economics

Table 14 Results of the company’s sensitivity and scenario analyses

Model parameter

Tofacitinib vs Tocilizumab

Tofacitinib vs Adalimumab

Low value High value

Low value High value

Base case

Community care nurse use

Community care nurse cost

IV administration costs

No future costs discounting

100% tocilizumab SC use

40% tocilizumab IV use and 60% tocilizumab SC

80% methotrexate use for all treatments

80% methotrexate use for adalimumab and
tocilizumab and 70% use for tofacitinib

IV, intravenous; vs, versus

These results were corrected at the clarification stage and provided by the company in an erratum to their submission
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National Institute for Health and Care Excellence
Centre for Health Technology Evaluation

ERG report — factual accuracy check and confidential information check

Tofacitinib for treating juvenile idiopathic arthritis [ID2718]

‘Data owners will be asked to check that confidential information is correctly marked in documents created by others in the

technology appraisal process before release; for example, the technical report and ERG report. (Section 3.1.29, Guide to the
processes of technology appraisals).

You are asked to check the ERG report to ensure there are no factual inaccuracies or errors in the marking of confidential

information contained within it. The document should act as a method of detailing any inaccuracies found and how they should be
corrected.

If you do identify any factual inaccuracies or errors in the marking of confidential information, you must inform NICE by 5pm on 17
May 2021 using the below comments table.

All factual errors will be highlighted in a report and presented to the Appraisal Committee and will subsequently be published on the
NICE website with the committee papers.



Please underline all confidential information, and separately highlight information that is submitted as 'commercial in confidence’ in
turquoise, all information submitted as ‘academic in confidence’ in yellow, and all information submitted as ‘depersonalisedidata’ in
pink.

Issue 1 Typographical error, long-term extension study number

Description of problem Description of proposed amendment Justification for amendment ERG response

The study number for the long- Please correct the study number from The study number of the long-term These typographical errors
term extension study has been A3921165 to A3921145 on pages 10 and 20. extension study for tofactinib in have been corrected.
incorrectly quoted in the ERG pcJlA is A3921145.

report (pages 10 and 20). A3921165 is an ongoing Phase III

study aiming to determine the
efficacy, safety and
pharmacokinetics of tofacitinib in
patients with systemic JIA with
active systemic features.

Issue 2 Typographical error in Table 5

Description of problem Description of proposed amendment Justification for amendment ERG response

In Table 5 (p.24), the headings for | The headings for the adalimumab trial, double- | In the current version of Table 5, This typographical error has
the adalimumab trial (DE038) blind period, should be amended so that they DEO38 trial discontinuation rates been corrected.
double-blind period have been appear in the following order: Placebo + MTX; during the double-blind period are

inverted for the two strata Ada + MTX; Placebo; Ada. erroneously matched across the

compared to the heading of the four trial arms.

open label run in phase just
above: the MTX headings are in
the non-MTX stratum, and vice
versa.




Issue 3 Long-term efficacy of comparators incorrect assessment

Description of problem Description of proposed amendment Justification for amendment ERG response

The ERG assessed tofacitinib It is proposed that the wording “non-negligible Heterogeneity in clinical trial design | Not a factual error.

long-term efficacy by qualitatively | risk that the long-term efficacy of tofacitinib may | may limit the validity of comparing

comparing the results of study not be equivalent to the selected comparators” | the long-term efficacy of the three

A3921145 (the open-label in the economic section (p. 33) be removed. drugs. This includes heterogeneity Highlighting uncertainties and
extension of A3921104) with the related to open-label extension potential areas of risk is not
results of the open-label treatment regimen. equivalent to ‘dismiss[ing]

extension phases of DE038
(adalimumab) and CHERISH
(tocilizumab). A formal

equivalency’. This was not the
conclusion of the ERG’s
discussion of discontinuation

Data from the tofacitinib trial are
immature in comparison to the older
trials. In A3921145 (the tofacitinib

quantitative synthesis of these trial), the interim analysis was rates.
data could not be performed (p.
performed on a data cut of 18 The company has not
20-22). X . - .
months, whereas later timepoints presented sufficient evidence
Based on efficacy trends from the were available in DEO38 (up to 6.9 to demonstrate long-term
three trials, the ERG highlighted a years) and CHERISH (up to 2 equivalence in discontinuation
downward trend in tofacitinib years). This limits the validity of between tofacitinib and its
efficacy outcomes (p.20-22), and visually comparing trends across comparators. By definition, this
inferred a “non-negligible risk that these three trials. remains an area of uncertainty.
the long-term efficacy of tofacitinib . o
may not be equivalent to the An exclusively qualitative There are a number of factors
assessment of data trends from described in Sections 3.4.1 and

selected comparators” in the

economic section (p. 33). observational, open-label studies is | 4.2.5 of the ERG report which

not sufficient to dismiss equivalency | may contribute to potential

This assessment is purely in long-term efficacy between differences in discontinuation
speculative and was not based on tofacitinib, adalimumab and rates. The report states that
a formal quantitative assessment. tocilizumab; therefore, the approach | thus uncertainty means there is
The validity of this inference is used in TA373, wherein the same a risk of lower long-term
therefore questionable. discontinuation rate was applied efficacy on tofacitinib.
across drugs, was also applied in However, the report makes no
this submission. conclusions on whether there is

equivalence or not.




Issue 4 Tocilizumab and adalimumab trials are unlikely to be more reflective of clinical practice

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

The ERG report states that “In
the adalimumab (DE038) and
tocilizumab (CHERISH) trials
included in the ITC, all cause
discontinuation in the
randomised phase was much
lower than in the tofacitinib trial,
which may be due to patients
not discontinuing after
experiencing a flare and is more
reflective of clinical practice
(Table 5).” (page 22-23).

However, in the CHERISH trial
patients did discontinue part 2
(the randomised, double-blind
phase) if they experienced a
flare, as stated in Brunner 2014:
“Patients continued in part 2
until week 40, unless they
experienced JIA-flare”.
Additionally, in DE038,
adalimumab or placebo were
administered in the double-blind
phase until completion or flare
of disease.

The proposed amendment is to remove the
inference that all-cause discontinuation is lower in
the randomised phase for the tocilizumab and
adalimumab trials due to patients not
discontinuing the randomised phase after
experiencing a flare. The conclusion that these
findings are more reflective of clinical practice
should also be removed, as it is based on an
incorrect inference.

The CHERISH trial primary
publication (Brunner 2014) states
that patients did discontinue the
randomised trial phase if they
experienced a flare. The DE038
CT.gov entry states that
adalimumab or placebo were
administered in the double-blind
phase until completion or flare of
disease.

Differences in all-cause
discontinuation rates between the
tofacitinib trial and comparator trials
may be due to how discontinuation
due to flare is defined. As the
number of patients who
experienced a flare in the
comparator trials is much higher
than those who discontinued,
despite both comparator trials
stating that patients discontinued
the randomised phase if they
experienced a flare, it is likely that
flare-related discontinuation from
the randomised trial phase was not
reported or defined as
discontinuation in the tocilizumab or
adalimumab trials.

Not a factual error.

Unlike trial A3921104, the
published subject disposition
data for the randomised
phases of the tocilizumab
(CHERISH) and adalimumab
(DEOQ38) trials did not report
participants with disease flare
as discontinuations.
Consequently, the reported
rates of discontinuation were
much lower for these studies.

As stated in section 3.4.1,
clinical advice to the ERG was
that patients who experience a
flare would not immediately
discontinue treatment, so
discontinuation rates excluding
flare (as reported by CHERISH
and DEOQ38 publications) may
be more reflective of clinical
practice.

However, given ambiguities
around the collection and
reporting of discontinuation




data within and between
CHERISH and DEO038 sources,
we have amended the wording
of the text for clarity. This now
reads:

“In the adalimumab (DEQ38)
and tocilizumab (CHERISH)
trials included in the ITC, all
cause discontinuation in the
randomised phase was much
lower than in the tofacitinib
trial, which may be due to
patients experiencing a flare
not being counted as
discontinuations, thus resulting
in discontinuation values that
are more reflective of clinical
practice”

Issue 5

IV administration cost underestimated

Description of problem

Description of proposed amendment

Justification for amendment

ERG response

At pages 31-32 in the ERG report,
the ERG suggests a unit costs for
the administration of intravenous
infusions (IV) equal to a "Non-
admitted Face to Face
Attendance, Follow-up" visit which
has a unit cost of £114. According
to the ERG, this is consistent with

The unit cost of £114 for an IV infusion is an
underestimation of what has been used in
previous appraisals. In TA373 the IV
administration cost was equal to £154. Similarly,
in TA375 the assessment group used a value of
£154 for the administration of the IV infusions
informed by TA247 in which the final appraisal
determination stated that ‘the manufacturer’s

A unit cost of £114 does not reflect
the economic impact of IV
administration costs to the NHS.
Using ERGs assumptions but
higher IV administration cost (£154)
increases costs for tocilizumab from
£5,853 to £5,957. Compared to
tofacitinib the incremental cost

This is a typographical error,
and referred to the magnitude
of the administration cost. Text
on Page 32 of the report has
been amended to the following:

“The ERG considers the unit
cost for a "Non-admitted Face
to Face Attendance, Follow-up"




previous NICE appraisals in JIA
(TA373) and other rheumatology
appraisals (TA375).

It is unclear why the ERG claim
the value of non-admitted face to
face attendance is consistent with
previous appraisals.

revised estimate of £154 was acceptable’.
Based on the above evidence the unit cost of IV
administration should be at least £154.

increases from “ in

favour of tofacitinib.

in paediatric rheumatology is
more appropriate, which is
£114 per administration. This is
more consistent with the cost
applied in previous NICE
appraisals in JIA (TA373) and
other rheumatology appraisals
(TA375).

The summary text on Page 9
has also been amended to
better reflect this point.

The estimates of £154/£158
applied in previous RA and JIA
appraisals was based on
inflating unsourced
administration costs from TA36
(cost year 2000).

The costs applied by the ERG
in the present appraisal are
taken directly from 2018-19
NHS Reference costs, which
represent ‘current costs’, and
so don’t require adjustment.
2018-19 reference costs were
used by the company
elsewhere in the model.

On the basis of expert advice,
the ERG considered the most
relevant costing for an IV
infusion to be for a non-
consultant led face-to-face
attendance in Paediatric
Rheumatology. This appears




the more relevant cost source.

Location of incorrect
marking

Description of incorrect marking

Amended marking

ERG response

Page 11: section 2; Critique of
the decision problem in the
company’s submission, first
sentence

The wording of the proposed marketing
authorisation is confidential until the
publication of CHMP opinion.

The decision problem assesses the
use of tofacitinib

This text has been marked as
requested

Page 13: section 3.3, second
paragraph, penultimate row

The mean age of patients in study A3921104
remains confidential until publication.

The

75% were female and
most had polyarthritis rheumatoid
factor (RF) negative disease.

This text has been marked as
requested

Page 14: section 3.3, third
paragraph, third sentence

The proportion of patients achieving ACR 90
and 100 response is academic in confidence.
There has been an error in the marking of this
data in appendix D, but this information is not
in the public domain currently. Please correct
this in the ERG report.

The proportion of patients achieving
ACR 90 Il in the tofacitinib arm and
Il i~ the placebo arm) and 100
response iin the tofacitinib arm
and -in the placebo arm) at week
44 was reported in Appendix D of the
CS (Table 15).

This text has been marked as
requested
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Introduction

The focus of this Addendum is to provide additional data and evidence for the
juvenile psoriatic arthritis (jPsA) indication for tofacitnib.

The Committee for Medicinal Products for Human Use (CHMP) has published a
positive opinion for tofacitinib (Xeljanz®) on the 25th June 2021. The indication is for
the treatment of active polyarticular juvenile idiopathic arthritis (rheumatoid factor
positive or negative polyarthritis and extended oligoarthritis), and juvenile psoriatic
arthritis (PsA) in patients 2 years of age and older, who have responded
inadequately to previous therapy with DMARDs. Tofacitinib can be given in
combination with methotrexate (MTX) or as monotherapy in case of intolerance to
MTX or where continued treatment with MTX is inappropriate.(1)

Pfizer's original evidence submission was focused on the polyarticular juvenile
idiopathic arthritis population (pJIA). However, the final CHMP indication is broader
and includes jPsA, therefore NICE has requested the company to submit additional
evidence in line with the final indication. Pfizer is following the European Commission
Decision Reliance Procedure (ECDRP) for marketing authorisation application with
the MHRA, therefore this is the relevant indication for Great Britain as well.

This addendum provides additional data and evidence for the jPsA indication for the
committee to appraise the full licensed population. All other information provided in
the main submission (ID2718 Company evidence submission Document B) holds for
this subpopulation in terms of comparators, treatment pathway and burden of
disease for patients and carers.

Juvenile PsA is a subtype of JIA (Figure 1) and accounts for a small proportion
(approximately 6%) of all cases of JIA (approximately 12,000 patients).(2, 3) This
equates to 759 patients with jPsA in total. The treatment pathway for patients with
jPsA is the same as for pJIA, except that the only licensed biological DMARD is
etanercept. This leads to a higher unmet need in this patient population as the
treatment options are more limited. The proportion of patients with JIA receiving
biological disease modifying (-(DMARD) treatments is around 38%, which equates to
approximately 288 patients in the jPsA population eligible for bDMARDs (the same
proportion in the pJIA population equates to 1300 patients).(2) Pfizer's expectation is
that the same uptake will be applicable for the jPsA subpopulation as for the pJIA
population. Therefore, in the first 5 years || EGCcCcNGGGEEEEEEEEEEE o
more details on market share expectations, please see Pfizer's Budget Impact
submission).
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Figure 1: ILAR categories for JIA

ILAR categories for Juvenile Idiopathic Arthritis

Jr sllA only w/ active arthritis but I;
| w/o active systemic disease ___|

Enthesitis Undifferen-
LUl | Persis- i Related tiated
tent L
'I'
Primary endpoint analyses Additional analyses

Not |nc|ud_ed in the CHMP e el
licence

(| Population for which evidence was not included in the original evidence submission and submitted in this addendum.
CHMP, Committee for Medicinal Products for Human Use; ILAR, International League of Associations for Rheumatology; MA,
marketing authorisation; RF, rheumatoid factor; sJIA, systemic juvenile idiopathic arthritis

Clinical effectiveness of tofacitinib in juvenile PsA

Evidence for the clinical effectiveness of tofacitinib in juvenile PsA is available from
Study A3921104.(4) Study A3921104 was a phase 3 randomised withdrawal,
double-blind, placebo controlled, 44-week study to assess the efficacy, safety and
tolerability of tofacitinib in paediatric patients with JIA. Full details of the study
protocol, methodology and results can be found in Document B section B3.3-3.7.(5)

Exploratory objective and end points in patients with jPsA was to

Study A3921104 included [l] patients (]}l patients enrolled into the open-
label phase) with jPsA in the open label run in phase. In the double-blind phase
(DBPsA analysis set), |JJJJlllout of 173 patients in the double-blind phase) patients
continued with jPsA. [JJllout of 88 patients on the tofacitinib arm in DBFAS)
patients were randomised on the tofacitinib arm and - out of 85 patients on the
placebo arm in DBFAS) on the placebo arm.

Occurrence of disease flare in the jPsA population

Reference source not found.lError! Reference source not
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Table 1 Occurrence of disease flare in Open-Label Run-in phase (OLPsA)

Presence
Visit Treatment N n (%) SE
B | | | | | |
N | B | | | | |
N | B | | | [ . TN
T | B | | | [ . TN
Il B BB | | | | ] [ TN
NC=not calculated. SE was not calculated when the % was 0% or 100%
Source: Study A3921104 clinical study report (4)
Table 2 Occurrence of disease flare in Double-Blind Phase - DBPsA
Presence

Visit Treatment N n (%)

I
I
I
I
I
I
I

NC=not calculated. SE was not calculated when the % was 0% or 100%
Source: Study A3921104 clinical study report (4)

ACR results in the jPsA population

The ACR results shown improvement across all ACR endpoints in the open-label
run-in phase and on the tofacitinib arm, versus placebo in the double-blind phase
(Error! Reference source not found., Error! Reference source not found.). At
Week 44 more patients achieved ACR 30, 50, 70, 90 and 100 responses with
tofacitinib than with placebo.
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Table 3 JIA ACR Responses in Open-Label Run-in Phase (OLPsA)

Response

ACR
Response

Visit

Treatment

n (%)

B

B

I I

R

R

I I

B

e

M HE | B

B_ B

B_ B

I EE | B

BN

LR

H H B BB BB BB R B DD DB DB B BB EEE B B

TRERRRERREEEEERERRERERDE
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NC=not calculated. SE was not calculated when the % was 0% or 100%
Source: Study A3921104 clinical study report (4)

Table 4 JIA ACR Responses in Double-Blind Phase - DBPsA

E

+—

Response

n (%)

ACR response | Visit Treatment

1N

—

E
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K
E

The results of the Child Health Assessment Questionnaire (CHAQ) showed greater
improvements in disability index throughout the double-blind phase on the tofacitinib
arm compared to placebo in relation to the open-label baseline Error! Reference
source not found..

NC=not calculated. SE was not calculated when the % was 0% or 100%.
Response is calculated relative to the Open-Label baseline.
Source: Study A3921104 clinical study report (4)

CHAQ results in the jPsA population

Table 5 Descriptive Statistics of Change from Open-Label Run-in Baseline in CHAQ -
Disability Index in Double-Blind Phase - DBPsA

Visit |Treatment |n |Mean| SD | SE | Min | Q1 |Median| Q3 |Max
— TEEEEE R
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Response is calculated relative to the Open-Label baseline.
Source: Study A3921104 clinical study report (4)

Results for BSA affected with psoriasis and PGA of psoriasis
assessment

The results showed that in patients with jPsA,

Figure 2 Mean Change From Open-Label Run-In Baseline in the BSA (%) affected with
psoriasis (OLPsA)




Error bars are +SE. Open-label run-in phase baseline of Day 1 was used is the study period before randomization day (Week 18). Missing
data were not imputed. BSA, body surface area
Source: Study A3921104 clinical study report (24)

Figure 3 Mean Change From Open-Label Run-In Baseline in the PGA of Psoriasis
Assessments in the Open-Label Run-In Phase (OLPsA)

Error bars are +SE. Open-label run-in phase baseline of Day 1 was used is the study period before randomization day (Week 18). Higher
PGA of overall disease activity means more JIA disease activity. Missing data were not imputed. PGA, Physician’s Global Assessment
Source: Study A3921104 clinical study report (24)

Figure 4 Mean change from double-blind baseline in the BSA (%) affected with
psoriasis (DBPsA)

Error bars are +SE. Double-blind baseline was taken as Week 18. Missing data were not imputed. BSA, body surface area
Source: Study A3921104 clinical study report (4)
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Figure 5 Mean change from double-blind baseline in PGA of psoriasis assessments
(DBPsA)

Error bars are £SE. Double-blind baseline was taken as Week 18. Higher PGA of overall disease activity means more JIA disease activity.
Missing data were not imputed. PGA, Physician’s Global Assessment.
Source: Study A3921104 clinical study report (4)
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Summary of the consideration of jPsA in previous NICE
guidance

In order to support decision making, please see a summary of how the jPsA
population was considered in the previous NICE guidance on polyarticular JIA
(TA373)(6).

Out of the 4 technologies considered in TA373, only etanercept has a marketing
authorisation for juvenile PsA in people aged 12 years and over whose disease has
responded inadequately to, or who are intolerant of, methotrexate. Therefore, the
guidance only recommends etanercept for jPsA.

The evidence submitted by the manufacturer was limited to data from a single-arm,
open-label trial, the CLIPPER trial. The trial included 29 children and young people
with PsA, between 12-17 years. Other inclusion criteria were; 2 or more active joints
(swollen or limited motion with pain or tenderness) and a history of intolerance or
unsatisfactory disease response to at least a 3-month course of 1 or more DMARDs.
Patients with uveitis, other rheumatic diseases, or who had received a previous
biological treatment were excluded. Patients in the trial could have 1 DMARD, 1 oral
corticosteroid and 1 NSAID at the same time as etanercept. Etanercept was given at
a dosage of 0.8 mg/kg once weekly (maximum dose 50 mg/kg). The primary
outcome at week 12 was ACR Pedi 30, which was seen in 93% of patients with PsA.
The proportion with inactive disease at week 12 was 7% in the PsA group. All
subtypes showed improvement from baseline in the Child Health Assessment
Questionnaire (CHAQ, a measure of quality of life), degree of pain and number of
active joints. Patients with PsA had an improvement in the BSA covered by psoriasis
(48.2% improvement) and in the PGA (39.6% improvement). The Assessment Group
could not develop a model for modelling the cost-effectiveness of etanercept in jPsA,
because it did not have sufficient evidence to model jPsA separately.

During the committee meeting, the appraisal committee heard from the clinical
experts that it was possible to generalise results for the effectiveness of etanercept
for treating adult forms of PsA to psoriatic JIA (we note that psoriatic JIA refers to the
same indication as jPsA), because the immunological effect of these treatments
would be expected to be the same in adults and children. Besides the clinical experts
also confirmed that there was no evidence to suggest that etanercept would be any
less effective in reducing disease activity in people with juvenile PsA, than when
using these technologies for polyarticular JIA (see section 4.43 of FAD)(6)

The conclusion of the appraisal committee was that the results of the economic
model were generalisable to people with psoriatic JIA (jPsA) because it heard from
clinical experts that the biological treatments indicated for these JIA subtypes are
similarly effective across all subtypes of JIA (section 4.44 of FAD)(6).
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Conclusions

Tofacitinib has shown numerical improvement in patients with jPsA across all key
endpoint, including occurrence of disease flare, ACR responses, changes from
baseline in the BSA affected with psoriasis and PGA of psoriasis assessments, and
CHAQ-disability index endpoints. Although the small patient numbers do not allow
definitive conclusions to be drawn, the results suggest tofacitinib is a clinically and
cost-effective treatment option for patients with jPsA.

Although Pfizer did not submit evidence for the comparison with etanercept (the only
licensed bDMARD for jPsA), the ERG provided this analysis for disease flare and
ACR response and concluded that there was no statistically significant difference
between tofacitinib and etanercept in clinical effectiveness in the pJIA population
(see section 3.4.1.6 and Table 3 of the ERG report (7)). Besides, it was concluded
by the Appraisal Committee in TA373, that the results from the overall polyarticular
JIA population can be generalisable for the jPsA population both in terms of clinical-
and cost-effectiveness. The committee in TA373 also concluded that results from the
adult indication of PsA can be generalisable to the jPsA indication. Tofacitinib has
been considered clinically and cost effective in the adult indication of PsA in TA543,
and the NICE appraisal committee has concluded that it works as well as other
recommended treatments for PsA. (8)

In summary, Pfizer believes that including the jPsA sub population in the
consideration within pJIA is a low-risk and straightforward decision. Despite the
evidence base specific for the jPsA sub population is limited, given the real world
prevalence of this sub population the uncertainty is inherent, the results presented in
the document show it to be a efficacious treatment across all key endpoints and
there is precedent that the NICE committee has dealt with this uncertainty
pragmatically where jPsA was considered alongside the full JIA population.
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Tofacitinib

Marketing Active polyarticular juvenile idiopathic arthritis (rheumatoid factor
authorisation positive or negative polyarthritis and extended oligoarthritis), and
(od3 1 TETR - B juvenile psoriatic arthritis (PsA) in patients 2 years of age and

July 2021) older, who have responded inadequately to previous therapy with
DMARDs.

Tofacitinib can be given in combination with methotrexate (MTX)
or as monotherapy in case of intolerance to MTX or where
continued treatment with MTX is inappropriate

Mechanism of Janus kinase (JAK) inhibitor. It preferentially inhibits signalling by
action cytokine receptors that associate with JAK3 and/or JAK1.
Administration §el¢el

List - £690.43 per 28 day pack. Annual cost ~£8,995
PAS — Bl per 28-day pack. Annual cost ~| N

NICE



Corticosteroids
(IV or intra-articular)

Active inflammation remains

Methotrexate
(oral or SC)

No improvement after 6 weeks

Add biologic
{1V or S5C)

MNo improvement after 3 to 6 months

Switch to different Switch to tofacitinib if not used
biclogic previously

Fail =3 different treatments

Refer for possible BMT or

autologous stem cell rescue®
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Fast track submission

« Company submitted a cost-comparison against adalimumab and
tocilizumab (both recommended in TA373)

« Rationale for choice of comparators:
— adalimumab, a TNF inhibitor is most frequently initiated in JIA

— tocilizumab, an IL-6 inhibitor is the most frequently used
technology with an alternative mode of action to TNF inhibitors

« Estimates of market share:
— company advisers: adalimumab [Jlitocilizumab |}
— ERG clinical advisers: adalimumab 50-60%, tocilizumab 30-40%

« Scrutiny panel view — chosen comparators appropriately represent
the NICE recommended treatment options and current clinical
practice.

NICE



Clinical trial evidence — study A3921104

Screening Open-label run—in Double-blind treatment phase
(30days) (18 weeks) (26 weeks)

Tofacitinib BID

Tofacitinib BID

Randomisation (1:1)
End of treatment (Week 44)

Patients who
achieved atleast a
JIAACR 30
response were
randomised

Tofacitinib 5 Placebo (n=
mg (n =88) 85)
Extended oligoarthritis 8 (9.1) 10 (11.8)

Previous Tofacitinib
treatments 5 mg

Polyarthritis RF+ 14 (15.9) 14 (16.5) bDMARDs 37.8%
Polyarthritis RF- 45 (51.1) 42 (49.4) csDMARDSs 91.6%
sJIA with active arthritis 5 (5.7) 4 (4.7)

but no active syst features

7 (8.0) 8 (9.4) 5

YN 0 (102 7 (8.2)



Trial results — pcJIA cohort, week 44
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Indirect treatment comparisons

1) )

Tofacitinib Adalimumab
(n=88) (n=38)

Tofacitinib Tocilizumab
(n=88) (n=82)
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Evidence on clinical similarity

» Indirect evidence suggests | b <tween technologies on
disease flare or ACR response outcomes

NICE



Evidence on clinical similarity

 ERG considers non-inferiority plausible based on the evidence
presented, albeit caveated by a number of uncertainties:

— the % of patients achieving ACR 30 and 50 response decreases after 15
months, suggesting uncertainty in the long-term efficacy

— long term evidence for tocilizumab and adalimumab shows the treatment
effect is maintained at week 104 and 312 respectively

— extending this longer-term effect to tofacitinib is uncertain due to the
different mode of administration and mechanism of action.

« Similar conclusions on effectiveness across drug classes have been
drawn in the RA appraisals

* The British Society for Rheumatology (BSR), endorsed by the Royal
College of Physicians (RCP), supported a cost-comparison

» Scrutiny panel considered tofacitinib likely to have similar clinical
effectiveness as adalimumab and tocilizumab, despite uncertainties
NICE 9



Update to indication

« Company original evidence submission was focused on the
polyarticular juvenile idiopathic arthritis population (pJIA), but the
final CHMP indication is broader and includes juvenile psoriatic
arthritis (jPsA)

— jPsA accounts for 6% of cases

— treatment pathway is the same as for pJIA, but the only licensed
biological DMARD is etanercept

ILAR categories for Juvenile Idiopathic Arthritis

sJIA only w/ active arthritis but
w/o active systemic disease

Polyarthritis | Polyarthritis Oligoarthritis Susternic Psoriatic Enthesitis Undifferen-
(RF-) (RF+) T persi Y Arthritis Related tiated

||| \(
Primary endpoint analyses Additional analyses

T RV i ta s = A | N3 Mot included in the CHMP
positive opinion licence

Mot included in the trial
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Trial results for jPsA

- o1 88 patients) patients were randomised on the tofacitinib
arm and [J(llllout of 85 patients) on the placebo arm had jPsA

. At week 44, || () had a disease flare vs. || (lll) in placebo
results are similar to those observed in the pJIA population (29.2%
on the tofacitinib versus 52.9% on the placebo arm)

* Results also favoured tofacitinib for ACR response and BSA affected
by psoriasis = figure

NICE 11



Considerations on jPsA efficacy

* No data available comparing with active treatments
« Etanercept is recommended in TA373 (only treatment with MA)

— only evidence available was from a single-arm, open-label trial with
29 patients

— AG could not develop a model for etanercept in jPsA

— committee heard from the clinical experts that it was possible to
generalise results for the effectiveness of etanercept for treating
adult forms of PsA to psoriatic JIA

— clinical experts also confirmed that there was no evidence to
suggest that etanercept would be any less effective in reducing
disease activity in people with jPsA, than when using for pcJIA

NICE 12



Evidence on similarity of costs

+ The acquisition cost is
XXXXXXXXXXXXXX XXX XX XXX XXX XXX XXX XX XXX

ERG base case

Technologies |Acquisition| Administration Total Incremental costs:
costs costs costs Tofacitinib -
comparator
Aggregated, discounted results for 11-18 year olds
Adalimumab XXX XXX IXXX
Tofacitinib XXX XXX N/A
Tocilizumab XXX XXX IXXX

« This indication is for a relatively small population, which means
consequences of decision error is low

NICE
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Scrutiny panel conclusion

« Cost-comparison appropriate methodology because tofacitinib is
likely to be similarly clinically effective compared with comparators

« Tofacitinib has higher costs than main comparator, adalimumab

« Suggested it may be more appropriate for the company to position
tofacitinib as an option when adalimumab has failed or is unsuitable

— tocilizumab would be appropriate comparator here (clinical
experts: tocilizumab mostly used after 18t line adalimumab)

— tofacitinib has similar costs compared with tocilizumab

NICE
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Potential recommendation?

 Tofacitinib is recommended as an option for treating active
polyarticular juvenile idiopathic arthritis (rheumatoid factor positive or
negative polyarthritis and extended oligoarthritis), and juvenile
psoriatic arthritis (PsA) in patients 2 years of age and older, who
have responded inadequately to previous therapy with DMARDs,
only if:
— TNF-alpha inhibitors are unsuitable or do not control the condition well

enough

— the company provides tofacitinib according to the commercial
arrangement

 |If patients and their clinicians consider tofacitinib to be 1 of a range
of suitable treatments, including tocilizumab, choose the least
expensive (taking into account administration costs and commercial
arrangements).

— Similar recommendation reached by committee A for recent
secukinumab for spondyloarthritis appraisal



https://www.nice.org.uk/guidance/gid-ta10457/documents/final-appraisal-determination-document
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