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Abstract

As part of its single technology appraisal (STA) process, the Nationautasfitr Health and Care
Excellence (NICE) invited the manufacturer (Pfizer) of tofacitinib (TR anz®) to submit evidence

of its clinical and cost-effectiveness for the treatment of rheumatdidtizr{RA) after the failure of
conventional disease-modifying anti-rheumatic drugs (cDMARD). The School oth+-iead Related
Research Technology Appraisal Group at the University of Sheffield was commaddb act as the
independent Evidence Review Group (ERG). The ERG produced a detailed review of the evidence for
the clinical and costffectiveness of the technology, based upon the company’s submission to NICE.

The clinical effectiveness evidence in the gany’s submission for TOF is based predominantly on
four randomised controlled trials (RCTs) comparing the efficacy of TOF againebplathree RCTs
investigated TOF in combination with methotrexate (MTX) and one RCT igatsti TOF
monotherapy. All four RCTs compared TOF with placebo plus cDMARDs, one RCT aladeadc
adalimumab as a comparator. The study population in the four RCTs comprised patiemtsrg/ho
MTX or cDMARD inadequate responders (cDMARD-IR). The company performed network meta
amalyses (NMA) to asss the relative efficacy of TOF compared with biologic disease-modifying
antirheumatic drugs (bDMARD) in patients who were inadequate responders (¢@hwentional
DMARDs (cDMARD-IR) or to biologic DMARDs (bDMARDBPIR) with moderatdo-severe RA for
EULAR response and change in the Health Assessment Questionnaire disability in@e(H#t 6
months The company’s NMA concluded that TOF had comparable efficacy to bDMARDs currently

recommended by NICE. The company submitted a de novo model that assessed the ¢omtestect
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of TOF versus its comparators in six different populations: (i) cOMARD-IR miati@ith severe RA;
(i) cDMARD-IR patients with severe RA for whom MTX is contraindicated or totgrated; (iii)
patients who are bDMARIR; (iv) patients who are bDMARD-IR for whom rituximab (RTX) is
contraindicated or not tolerated; (v) patients who are bDMARD-IR for whom MToémtraindicated
or not tolerated; and, (vi) cDMARD-IR patients with moderate RAcording to the company’s
economic analyses, in cDMARD-IR patients with severe RA, TOF plus MTX dominategndedty
dominates most comparators whilst TOF monothersplyghtly less effective and less expensive than
its comparators with the cost saved per quality-adjusted life year (QAdsY)always higher than
£50,000. In bDMARD-IR patients with seveR#\, RTX plus MTX dominated TOF plus MTX but in
patients for whom RTX was not an option, TOF plus MTX dominated all companattrded in the
analysis (four comparators recommended by NICE were not includex)MARD-IR patients with
moderate RA, the cost per QALY for TOF in combination with MTX or as monaplyecompared
with a sequence of cDMARDs was estimated to be greater than £50,000 per QALY. Thi=&iRi&d
anumber of limitations in the company’s analyses, including use of a fixed-effects model in the NMA
and the use of treatment sequences in the cost-effectiveness model which didenbtNIEfE
recommendations. These limitations were addressed partly by the company duringiftbatiolar
round and partly by the ERG. The exploratory analyses undertaken by the ER&drasgimilar
conclusions: (i) TOF plus MTX was dominated by RTX plus MTX; (ii) TOF in biration with MTX

or as monotherapy dominates or extendedly dominates some of its comparators in cDMARID-IR
bDMARD-IR patients with severe RA for whom RTX plus MTX was not ariooptand (iii) in
cDMARD-IR patients with moderate RA, the cost per QALY of TOF in combinatfddTX or as a
monotherapy versus cDMARDs was in excess of £47,000.

The NICE Appraisal Committee consequently recommended TOF plus MTX as am foptpatients
whose disease has responded inadequately to intensive therapy with a combination oDPMAR

if i.) disease is severe (a disease activity score [DAS28] of more thaan8.i)) the company provides
TOF with the discount agreed in the patient access scheme (PAS). TOF plus B3&recommended
as an option for adults whose disease has responded inadequately to, or who cannotheav
DMARDs, including at least 1 bDMARD, only if: i.) disease is severe andh@&y) tannot have RTX
and, iii) the company provides TOF with the discount agreed in the PAS. For patierdsanintolerant

of MTX, or where MTX is contraindicated TOF monotherapy is recommended where TOF plus MTX

would be recommended.



Key pointsfor decison makers
e Tofacitinib (TOFH plus methotrexate (MTX) has shown similar clinical efficacy and
comparable costs to other recommended biologic disease-modifying antirheumatic drugs
(b DMARD) plus MTX in patients with rheumatoid arthritis (RA).

¢ In patients who have had an inadequate response to BRMAand who are eligible for
rituximab (RTX) in combination with MTX, RTX plus MTX is of similar clirdtefficacy to
TOF plus MTX but has a significantly lower cost. Therefore, RTX plus MTaukhbe
preferred to TOF plus MTX.

e In patients who have had an inadequate response to conventional disease-modifying
antirheumatic drugs (cDMARIR) for whom MTX is contraindicated or not tolerated, TOF
monotherapy has a similar efficacy and comparable costs to bDMARD monotherapies
recommended by NICE in this population. There is no available evidence to compare the
effectiveness of TOF monotherapy to that of recommended bDMARD mono therapies in
bDMARD-IR patients.

e The relative simplicity of the decision when bDMARDs were the main comparateidps
supportive evidence that fast-track appraisals which have been proposed by NICE where

efficacy and costs are comparable can be delivered.

1. Introduction

The National Institute for Health and Care Excellence (NICE) is an independgamisation
responsible for providing national guidance on promoting good health and prevaamdinigating ill
health in priority areas with significant impact. Health technologies tmisgthown to be clinically
effective and to represent a cost-effective use of National Health SéWH& (esources in order for
NICE to recommend their use within the NHS in England. The NICE Single Technofgggisal
(STA) process usually covers new single health technologies within a singlationj soon after their
UK market authorisation [1]. Within the STA process, the company provides NItbEawvritten
submission, alongside a mathematical model that summarises the company’s estimates of the clinical
and cost effectiveness of the technology. This submission is reviewed by an external @ganisat
independent of NICE (the Evidence Review Group [ERG]), which consults witbatlgpecialists and
produces a report. After consideration of the company’s submission, the ERG report and testimony
from experts and other stakeholders, the NICE Appraisal Committee (AC) &espreliminary

guidance, the Appraisal Consultation Document (ACD), which indicates the initialatecfdghe AC



regarding the recommendation (or not) of the technology. Stakeholders are thahtmeibmment on
the submitted evidence and the ACD, after which a further ACD may be produced or/Appirzasal
Determination (FAD) issued, which is open to appeal. An ACD is not produced whigthihelogy

is recommended within its full marketing authorisation; in this case, a FAD is produeettlydir

This paper presents a summary of the ERG report[2] for the STA of tofladifiOF; Xeljanz®) in
combination with methotrexate (MTX) for treating rheumatoid arthritis (RApatients whose disease
has responded inadequately to at least one conventional biologic disease-modifyiegmuatiic drugs
(cDMARD) or biologic DMARD (bDMARD) and TOF as monotherapyciaseof intolerance to MTX
or when treatment with MTX is inappropriate. The paper includes a summahe agfubsequent
development of the NICE guidance for the use of this technology in Englandefail$ of all relevant
appraisal documents (including the appraisal scope, ERG report, company and consultstosishm
FAD and comments from consultees) can be found on the NICE website.[3]

2. The Decision Problem

RA is a chronic inflammatory disease characterised by: progressive, irreversible, jagegam
impaired joint function; pain and tenderness caused by swelling of the synovial lining of4pints.[
The condition is associated with increasing disability and reduced quality of lifb¢4piimary
symptoms are pain; morning stiffness; swelling; tenderness; loss of movement; redhess of t
peripheral joints; and fatigue.[5, 6] RA is associated with substantial costs both direcityatass

with drug acquisition and hospitalisation) and indirectly due to reduced productivity.[7] Rérntuas
been reported as being associated with increased mortality,[8, 9] particularly due to carldiovascu
events.[10] NICE estimates that there are 400,000 patients in the UK with RA,[11] based on a
prevalence of 0.8% reported by Symmons et al.[12] The incidence of RA is greater in females (3.6
per 100,000 per year) than in males (1.5 per 100,000 per year).[13] For both genders, the peak age of
incidence in the UK is in the eighth decade of life, but all ages can develop the disease.[13]

Two classifications have dominated the measurement of improvement in RA symptoerscalim
College of Rheumatology (ACR) responses[14] and European League Against Rheumatism (EULAR)
responses.[15] ACR response has been widely adopted in randomised caniasg|/CTs) although
studies have shown that the value of the measure can vary between studies dtientogtiod the
response.[16]In the UK, monitoring the progression of RA is often undertaken using the eliseas
activity score of 28 joints (DAS28). The DAS28 can be used to classify both the diseasedaidtie

patient and the level of improvement estimated within the patient. The EULABnsEs criteria use

the individual change in DAS28 and the absolute DAS28 score to classify a EULFdRsess good,
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moderate or none. [15] EULAR response has been reported less frequently in RETACR
responses.[17] However, EULAR response is much more closely aligned to the treatment acamtinuati
rules stipulated by NICE, which require either a moderate or good EULAR respoasBAS28

improvement of more than 1.2 to continue treatment with bDMARDS.

2.1 Current Treatment

For patients with newly diagnosed RA, NICE recommends considering a combination of cBMARD
including MTX and at least one other cDMARD plus short-term glucocorticoidssadiriie treatment,
ideally beginning within 3 months of the onset of persistent symptoms.[MICE currently
recommends the use of the following bDMARDSs: baricitinib (BARI); abataddpa]; adalimumab
(ADA); certolizumab pegol (CZP etanercept (ETA); golimumab (GOL); infliximab (IFX); and
tocilizumab (TCZ) each in combination with MTX for patients who have severe active RA (defined as
a DAS28 score greater than 5.1) after the failure to respond to cDMARD treatment. Eatspakio
meet these criteria but for whom MTX is contraindicated or has been withdra@g, rd€ommends

the use of ADA, CZP, ETA and TCZ as monotherapy.[18] Most of these hbDMARDs (all 4Bt

ABA and TCZ) are TNFis. After the failure of the first TNFi, NIC&commends rituximab (RTX) in
combination with MTX for the treatment of severe active RA.[19] If RiEXcontraindicated or
withdrawn because of an adverse event (AE), NICE recommends ABA, ADA, BARIETZ2P GOL,

IFX or TCZ in combination with MTX [18, 20, 21]. If MTX is contraindicatedvathdrawn because

of an AE, NICE recommends ADA or ETA[22] as monotherapy. NICE also recommends TCZ in
combination with MTX as a third line biologic after inadequate response to RTX ipircaion with
MTX.[20]

Treatment continuation criteria vary across TAs: TA375[19] states thgtafients to continue
treatment with their first bDMARD treatment they must achieve and maiatai@ast a moderate
EULAR response. For RTX, TA195[23] states that treatment should be continued thdieiis an
improvement in the DAS28 score of at least 1.2 points at initiation ofrteeitand whilst this response
is maintained. If the relevant continuation criterion is not met, theingament should be stopped and

the next treatment in the sequence initiated.

3. Thelndependent ERG Review

In accordance with the process for STAs, the ERG and NICE had the oppaduseek clarification
on specific points in the company’s submission (CS)[24] in response to which the company provided
additional information. The ERG also modified the company’s decision analytic model to produce an

ERG base case and to assess the impact of alternative parameter values and assuntgtionsieh t



results. The evidence presented in the company’s submission and the ERG’s review of that evidence is

summarised here.

3.1 Clinical Evidence Provided by the Company

Evidence was presented in the CS for the efficacy of TOF in combinationMiiX and other
cDMARDSs or as monotherapy in the treatment of moderate to severe RA in patientseafailure of
disease-modifying anti-rheumatic drugs (DMARDSs). This evidence was based priomafaur RCTs
(ORAL Standard[25], ORAL Scan[26] and ORAL Sync[27] for TOF plus MTX; ORAL SoldfoF
monotherapy[28]). MTX plus placebo was the comparator in ORAL Scan and ORAL #yoebo
without MTX was the comparator in ORAL Solo; and an active treatrAddA § and placebo were the
comparators in ORAL Standard. In addition to treatment groups receiving the licenced t0seat
5 mg twice daily, all four RCTs also included treatment groups receiving tofacitinib 10icegdaily
(a currently unlicensed dose). Preliminary results were also providaadoently completed, heaa-
head trial (ORAL Strategy) of TOF plus MTX DA plus MTX vs TOF monotherapy.

The population in ORAL Standard and ORAL Scan related to adults with active madesatere

RA who were cDMARD experienced and MTX-IR. The population in ORAL Sync and ORAL Solo
was adults with active moderatesevere RA who were DMARD inadequate responders (DMARD-
IR) ORAL Solo had a 24-week randomised period, ORAL Standard and ORAL Sync had a 52-week
randomised period and ORAL Scan had a 104-week randomised period. In ORAL Standard, ORAL
Scan and ORAL Sync, patients receiving placebo advanced to TOF 5 mg at month 3 if trigerespon
criteria were not met (defined a20% reduction in the number of tender and swollen joints). A co-
primary outcome for ORAL Standard, ORAL Scan and ORAL Sync was the proportion of patients
achieving an ACR20 response at six months. A co-primary outcome for ORAL Solo was the
proportion of patients achieving an ACR20 response at three months. The primary endpoint for the
ORAL Strategy trial was ACR50 response at 6 months. Other relevant endpoints in thediticls
included the proportion of patients achieving low disease activity at 3 and 6 months, and the
proportion of patients achieving disease remission at 3 months using the Diseasg 3ctingt28
outcome (DAS28).

Using theco-primary outcome of ACR20, the three trials of TOF plus MTX showed TOF Bice
daily plus methotrexate to be statistically superior to placebo plus cDMARDO(d) at 6 months.
Other statistically significant results{@001) were demonstrated across these trials versus placebo for
ACR50, ACR70, and treatment response using EULAR criteria and Health AssessmeninQaiestio
Disability Index HAQ-DI) at both 3 and 6 months with the following exceptions:

(i) the proportion achieving disease remission using DAS28(ESR) in ORAL Scan at 6 months

when using the stepdown statistical approach;



(i) the change in baseline HAQ-DI in ORAL Scan at 6 months when using the step-downaitatist
approach.

ACR20 was significant for TOF monotherapy versus placebo at 3 months in one trial (ORAL Solo)
but not significant for the primary endpoint of the proportion achieving remission usiSgJESR)
at 3 months. As all patients crossed over from placebo to receive TOF at 3 months in ORAL Solo,
there are no placebo-controlled results at 6 months for the other relevant endpoints. The ORAL
Strategy trial showed TOF combination therapy with methotrexate to be non-infekibAtglus
MTX (<0.0007) but TOF monotherapy was not found to be non-inferior to both TOF plus MTX and
ADA plus MTX for the primary endpoint of ACR50 at 6 months (p=0.0512).

A revised summary of safety data for TOF provided by the company following andefR€st showed
that the highest incidence rates of AEs were for serious infection eventsrard hoster. Additional
data provided by the company indicated bronchitis, pneumonia and all cardiac disorders auasirred
commonly in the TOF treatment arms.

Network meta-analyses (NMA) were performed to assess the relative eflicA@F compared with

the comparators in patients who were inadequate responders (IR) to conventional DMARDs
(cDMARD-IR) or to biologic DMARDs (bDMARDBIR) with moderatdo-severe RA for EULAR
response and change in tHAQ-DI at 6 months. For the base case NMA cDMARD-IR population, the
odds of achieving a EULAR response were all statistically higher foritiafadn combination with
methotrexate (TOF plus cDMARD) compared to cDMARD at 6 months. No statistighificant
differences were found for TOF plus cDMARD versus bDMARDs plus cDMARD, except f@& TO

plus cDMARD, which was statistically superior in attaining at least a good EULAR response.

Whilst the odds of all EULAR responses were higher in TOF monotherapy compared to EDMAR
only the effect for a good response was statistically significanttatistically significant differences
were found in TOF versus bDMARDs. Both TOF plus cDMARD and TOF monotherapy were

associated with significant reduction in HAQ-DI compared with cDMARD at 6 months.

For the base case NMA bDMARD-IR population, the odds of all EULAR responses were aitaligtist
higher in TOF plus cDMARD compared with cDMARD at 6 months. No statistically feignt
differences were found for TOF plus cDMARD versus abatacept (ABT) plus cDMARIF plus
cDMARD was statistically superior compared to golimumab (GOL) plus cDMARD a@inatty both

at least a moderate and a good EULAR response; but statistically inferior versusuR TREARD,

TOF plus cDMARD, non-tumour necrosis factors alpha inhibitors (non-TNFi) plus d@MAnd
TNFi plus cDMARD. TOF in combination with cDMARD was associated with a significant reduction
in HAQ-DI compared with cDMARD at 6 months.



3.1.1 Critique of the Clinical Evidence and Interpretation

The eligibility criteria applied in the selection of evidence for the clinical gffEress review were
considered by the ERG to be reasonable and generally consistent with the decision problem as
outlined in the final NICE scope.

Whilst the ERG considedthe company’s literature searches to be sufficient and comprehensive to
retrieve relevant and up-date data for clinical effectiveness, the searches for safety data were not
sufficient to identify all upo-date relevanfAE data for TOFThe CS reported that a “data cut” was

imposed on the safety data such that only trials included in the published pooled analysisgl29] whi
included trial data up to March 2015, were included in the safety overview. In a response to ERG
clarification the company confirmed that a separate search for AEs was not undertaken and that data
on AEs were identified as part of a broagearch of efficacy, safety and health-related quality of life.

The ERG noted that pooling safety data across all trials and providing incidence rates may
inappropriate to fully document the potentially different safety profiles of T@buwtion therapy
with MTX versus TOF monotherap¥he 2017 European Public Assessment Report highlighted “a
higher incidence of adverse events for the combination of Xeljanz with MTX, cocthpétheXeljanz
as monotherapyand that “combination of tofacitinib with methotrexate increased the risk of ALT
[alanine transaminase] elevation compared with tofacitinib monothér3ey

The quality of the included RCTSs for TOF were assessed using well establigheztognised criteria.
Data for extra-articular manifestations of disease were not included in thilde@ality data were

presented for “death within 30 days of last dose of study dfug the pooled safety analysis.

Network meta analyses (NMA) were performed separately for both the cDMARD- IR and bDMARD-
IR population using a Bayesian approach for EULAR response at month 6 and change from baseline
HAQ-DI score at month 6. Trials in the analysis of the cDMARD-IR population were largely the

same as those in the NMA undertaken by the independent Assessment Group in NICE Technology
Assessmenfl{A) 375.[19] A similar comparison could not be made for the bDMARD-IR population,

as this was outside of the scope of TA375.

The ERG believes that the results presented in NMA of clinical eféawbs should be treated with
caution, as the ordered categorical EULAR data were dichotomised in the RDNFA population,
which ignores the natural ordering and correlations between the EULAR responseiesitégfixed
effects model was used in all the analyses in the bDMARD-IR population, and ElsjRnse
(moderate response and good response) in the cDMARD-IR population. Heterogesgitydted and
this approach underestimates uncertainty in the treatment effects. For TOF trials widsespk, the

results from non-responder imputation without advancement penalty (hon-respondationgrily



applied for the placebo arm, not the TOF arm) were used in the base case NMAmpUiation
approach potentially overestimates the relative treatment effect ofirT DEse trials. Depending on
the non-responder imputation approach applied to the TOF trials with early ¢heapanclusion for

the efficacy ranking of TOF among the bDMARDs varies markedly.

3.2 Cost-Effectiveness Evidence Provided by the Company

The company supplied a de novo discrete event simulation model constructed in Micros6fthatcel
was largely based on the model developed by the assessment group in TA375.[18f@lh&@mulates
patients’ disease progressions as they go through the sequences of treatments being compared. For each
line of treatment, patients may achieve good, moderate or no EULAR response, whicssisdaasé
months after treatment initiation. The EULAR response rates for TO& m®notherapy or in
combination with MTX are estimated using a regression model calculated base& tnal @ata. The
EULAR response rates for the comparator treatments are calculated by apglyiragios (ORs) based

on the company’s NMA to TOF response rates. Patients who achieve moderate or good EULAR
response are assumed to have an improvement in Bllaggore and remain on treatment until loss of
efficacy (as assessed by a cliniciads occurrence or death. Time to treatment discontinuation for
responders is estimated using survival curves fitted to TOF trial daig paiient characteristics as
predictive covariates. Patients who fail to achieve a moderate or good Et#ispBnse at 6 months
discontinue treatment and move on to the next treatment in the sedqd@qe@l is assumed to remain
constant whilst on bDMARDs or TOF whilst for patients on cDMARDs and palliatires HAQ-DI
progression is assumed to be non-linear based on ldfeQtDI trajectory classes.[31] Patients are
assumed to experience an increase in HAQ-DI equal to the value of the decrease in ahAigved

on treatment initiation, with the increase occurring over the six months béfeagment
discontinuation, when the next treatment in the sequence is employed. The nrat@lgyassumed to

be affected by theatient’s HAQ-DI score at baseline but not by HAQ-DI progression. The model
estimates the costs and quality-adjusted life years (QALYSs) over mkfetrizon from the perspective

of the National Health Service (NHS) and Personal Social Services . idatéd quality of life was
modelled using values from the EuroQol 5 Dimensions (EQ-5D) questionnaire. Changes ina)-5D
estimated based on a mapping algorithm from HAQ-DI scores and patient charesterist
Hospitalisation costs and resource use estimates were based on HAQ-DI score banN$C&s i
TA375,[19] with unit costs taken from the British National Formulary (BNF) [32] and NHS Reference
Costs 2015/16.[33] A patient access scheme (PAS) for TOF had been aijhetiek Wepartment of
Health.

The analyses presented in the CS relate to six different populations of rheumatitisl jpatients: ()
cDMARD-IR patients with severe RA that can tolerate MTX; (i) cDMARDgRtients with severe
RA for whom MTX is contraindicated or not tolerated; (iii) patient® are bDMARD-IR, for whom



RTX is an option; (iv) patients who are hDMARD-IR and RTX ineligiblg; patients who are
bDMARD-IR for whom MTX is contraindicated or not tolerated; and, (vi)gras with moderate RA
who are cDMARD-IR. Severe RA was defined as a DAS28 > 5.1, whilst moderate RA was! dest

a DAS28> 3.2 and < 5.1. Baseline characteristics of patients are based on the relevant TOF studies.

In the analyses presented by the company for cDMARD-IR patients with severe RA wihtoteralte
MTX, TOF plus MTX dominated or extendedly dominated the majority of bDMARD compar#ters;
incremental cost-effectiveness ratios (ICERS) of the remaining comparaterigleer than £80,000
per QALY gained. In cDMARD-IR patients with severe RA for whom MTX was contreateld or

not tolerated, TOF is less effective and less expensive than the recommended bDMARDASRET

and TCZ) but the cost saved per QALY lost (southwest quadrant) is higher than £50HIDRIARD-

IR patients with severe RA for whom RTX was an option, RTX plus MTX doeth&OF plus MTX.

In bDMARD-IR patients with severe RA for whom RTiXnot an option, TOF plus MTX dominated

all the comparators included in the analysis (although four recommended compamtersot
included). In bDMARD-IR patients with severe RA for whom MTX was contraatdit or not
tolerated, the ICER for TOF compared with TCZ was estimated to be £25,932 per QAled.gai
However, TCZ monotherapy is not recommended by NICE in this population and none of the
comparators recommended by NICE were included in the analysis. In cDMRRIatients with
moderate RA, the ICER for TOF plus MTX compared with a sequence of cDMARIDMENts was
estimated to be £51,693 per QALY gained and the ICER for TOF monotherapy compared with
different sequence of cDMARDs was estimated to be £51,370 per QALY. All of the anattgsented
excluded the commercial-confidence PASs in place for TCZ and ABT, as requested by NICE.

The company presented additional analyses during the clarification round amémediNylA and
incorporating the following corrections requested by the ERG: (i) amended sequerioeswith
TA375; (ii) using non-linear latent class HAQ-DI trajectoriesdalliative care, (iii) amended changes
in HAQ-DI scores upon moderate or good EULAR response, (iv) use of age aingtszd of age as
predictor of class membership for the latent class mixture model, and (v) the activatierilaf that
establishes a patient as bDMARD-IR after going through their first bDMARDhoisJdnase inhibitor.
The analyses undertaken with the revised model resulted in slightly differens IELERId not modify

the conclusions of the analyses included in the CS.

3.2.1 Critique of the Cost-Effectiveness Evidence and Interpretation

The company’s original economic analysis contained several issues, the most important being that: the
sequences used in the model did not appropriately reflect NICE recommendations: anddéhe
assumed a constant worsening of HAQ-DI instead of using the non-linear H&g)datories observed
by Norton et al.[31] The ERG communicated these shortcomings during theataifiround and the

company presented new analyses after addressing these T8&UERG believes that the company’s
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revised analyses included a number of limitations. First, relevant comgaretommended by NICE
were misgng from the company’s analyses: in the analysis for bDMARD-IR MTX-intolerant patients
with severe RA, all relevant comparators (ADA, ETN and CTZ as monoiksjapere missing arid
the analysis for bDMARD-IR patients with severe RA who are RTX-inéédiwur comparators (ADA,
ETN, IFX and CTZ with concomitant MTX) were missing. The company justifiedd omissions
citing the lack of evidence for the missing comparators in the relevant popslaBecond, the

company’s NMA suffered from a series of limitations, as described in Section 3.1.[L.. For example, the

treatment effect was estimated by applying a non-responder imputdindnly in the placebo arm
(estimate 1), instead of applying NRI in both arms (estimate 2). The ER&é®that the true treatment
effect lies between these two estimates and that this uncertainty shoulddraegdered in sensitivity
analyses. Third, the company assumed TOF as monotherapy to have equal efficacyphasTNDFX

in terms of moderate and good EULAR response rates. However, in the ORAL StiatefA] TOF
monotherapy was not found to be non-inferior to TOF plus MTX and the results dfihesihbw that
TOF monotherapy results in slightly lower rates of response compared with TOF pusHeurth
the company assumed sulfasalazine to have the same efficacy as atkebaanalysis for the
cDMARD-IR MTX-intolerant population. The ERG believes this leads to an undeatgtinof the
efficacy of sulfasalazine . Finally, the company rounded modified DA®alues to the nearest valid
HAQ-DI score rather than allowing the valid HAQ)-score to be sampled based on the continuous
HAQ-DI value. The ERG notes that this approach might lead to inaccurate estimatidAQ @bl

scores, as values might be rounded up more often than they are rounded down or vice versa.

3.3 Additional Work Undertaken by the ERG

The ERG undertook additional analyses after applying dimges to the company’s model: (i)
calculating the ORs for all treatments including monotherapies comparedReMTKX instead of
assuming TOF monotherapy to have the same efficacy as TOF plus MTX; asdm(iling a valid
HAQ-DI score based on the modified HAQ-DI score as in TA375.[I8¢ ERG undertook two sets
of analyses for each populat: one based on the company’s NMA and the other one based on the
NMA requested by the ERG (referred to as clarification NMA) addressing the ideseisbed in
Sectio@l. and applying NRI in both arms. The results presented here do not includedbetizdnf
PASs in place for TCZ and ABT.

For cDMARD-AR patients with severe RA who can tolerate MTX, based on the company’s NMA, TOF

plus MTX dominated all bDMARD comparators except ETA biosimilar + MTX. Basedhe
clarification NMA, TOF plus MTX dominated ADA+MTX but was extendedly dominated énfi
incremental analysis. For cOMARD-IR patients with severe RA for whom MTX wasatodicated

or not tolerated, TOF and TCZ monotherapy extendedly dominated ADA and ETN hkaosimil
regardless of the NMA used. The ICER of TCZ compared with TOF was £51,488 and £50,430 per
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QALY gained using the company’s NMA and using the clarification NMA, having removed the

constraint that TOF monotherapy had the same efficacy as TOF+MTX, respectively.

In the bDMARD-IR patients with severe RA for whom RTX was an option, RTXMIUX dominated
TOF plus MTX regardless of the NMA used. Replacing TCZ plus MTX Wl plus MTX after RTX
plus MTX was estimated to result in ICERs of £67,852 and £9@@&4BALY lost using the company’s
and the clarification NMA respectively. In the bDMARD-IR patients with seiR&kdor whom RTX
was not an option, TOF plus MTX dominated GOL plus MTX regardless of WA Nsed, and
dominated ABT plusMTX also when using the company’s NMA. The ICER of ETA biosimilar and
TCZ in combination with MTX compared with TOF + MTX was higher than £30,000 per Qslined
regardless of the NMA used. Finally, in patients with moderate RA who are cDMRRibé ICER
of TOF plus MTX compared with MTX was £47,594 and £50,708 per QALY gained thsing

company’s and the clarification NMA respectively.

3.4 Conclusions of the ERG Report

The systematic review of clinical effectiveness showed TOF plus MTX to be supepiactbo plus
cDMARD in the target population across a number of relevant primary endpoints. The company’s NMA

of clinical effectiveness showed that TOF plus cDMARD was superior to cDMaRDcomparable
to bDMARDSs. Evidence to support the clinical effectiveness of TOF monotherapysalinm cannot
tolerate MTX is less robust. The company presented results of analyses based oncaedenmwic
model. According to the company’s analyses, TOF plus MTX dominatesome of its comparators in
cDMARD-IR and bDMARD-IR patients with severe RA who can tolerate MTX and fmmwRTX is
not an option. TOF monotherapy also dominates some of its comparators in cDMARD-IR patients w
severe RA for whom MTX is contraindicated or not tolerated (no evidexists for the relevant
comparators in bDMARD-IR patents with severe RA who are MTX intolerant).elctEMARD4R
population with moderate RA, the ICERs of TOF plus MTX versus MTX and TOF monotherapg ver
cDMARDSs are in excess of £47,000 per QALY gained. TOF plus MTX was dominated by RTX plus
MTX. The ERG identified a number of limitations in the company’s analyses. The company addressed
some of these limitations during the clarification round but the follouwsages remainedelevant
comparators recommended by NICE were not included in the analyses; the NMA isteubjeential
limitations; the company assumed equal efficacy for TOF as monotherapy and for d@fbination
with MTX; and, the company rounded modified HAI)-values to the nearest valid HAQI-score
rather than allowing the valid HAQ4 score to be sampled based on the continuous BAalue.
The ERG undertook exploratory analyses alleviating these issues except fiosttaad providing
results based on two alternative NMAs. The results of the exploratory analysesaarbgdhe ERG
were slightly different to those presented by the company but did not cagntifi impact the

conclusions.
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4. Key Methodological |ssues

The main limitation of the amended economic analysis is the exclusion of relevararators from
two of the six populations because of the lack of available evidence. The ERG hbkvls analyses
would have been improved by making assumptions on the efficacy of these comparatbos basi
relative efficacy on other populations and exploring the uncertainty in sensithatyses. The ERG
notesthat the conclusions of the company’s analyses tally with the expectations before constructing a
mathematical model, given the comparable efficacy and costs of the intervention tf that
comparators. The relative simplicity of this decision provides supportivene@diat abbreviated
appraisals, which have been proposed by NICE,[35] can be delivered under conditionslsnsd ias t
the TOF STA.

5. National Institute for Health and Care Excellence Guidance

In October 2017, on the basis of the evidence available (including verbabmsihinvited clinical
experts and patient representasiyéhe NICEAC produced guidance that TOF in combination with
MTX was recommended as an option for patients with severe RA whose dissasesanded
inadequately to intensive therapy with a combination of cOMARDS and also for patiémsevere

RA who have responded inadequately to, or who cannot have, other DMARDSs, including &t least
bDMARD and where treatment with RTX plus MTX was not an option. A@Gealso produced
guidance that TOF monotherapy was recommended under the same criteria as TOF plus M8 X, whe
RTX plus MTX was contraindicated or not tolerated. All recommendations wawditional on

company providing TOF with the agreed PAS.

5.1 Consideration of Clinical and Cost-Effectiveness|ssuesIncluded in the Final Appraisal
Determination (FAD)
This section summarises the key issues considered by the Appraisal Committeel lidteofuthe

issues considered by the AC can be found in the FAD. [3]

5.1.1 Current Clinical Management

The AC considered the current clinical management of severe active B&ifmlinadequate response
to a TNFi in England and noted that the NICE guidance recommends BARI, CZP, ADA, IEXA, |
ABA, TCZ and GOL (each with MTX) as options, when RTX (plus MTX) is contrainédcat not
tolerated and ADA and ETA monotherapy as alternative options if RTX therapy damrgven
because MTX is contraindicated or not tolerated. The AC heard from clinical ex@gntsdponses to
bDMARDs differ between patients and therefore it is important to have ashogtons for bDMARD
treatments. The AC was aware that the marketing authorisation covers the @€ iof fhoderate to
severe disease but that TA375[19] recommends that treatment with a bDMARD shouidd stayted

when disease is severe, that is a disease activity (DAS28) score of more than 5.1.
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5.1.2 Uncertainties in the Clinical evidence

The AC considered the problems highlighted by the ERG with the methods usedamgany's NMA
including different models for EULAR response in the 2 populations; a randontseffieciel for
patients DMARDIR and a fixed effects model for patients whose disease responded bDMARD-IR;
uniform prior in the random effects model; using estimate 1 in their base cabe amethod of linking
ETN to the network. Also, studies reporting EULAR responses were synthesisedonverted
EULAR response outcomes from studies that only reported ACR responses. latiffeation stage,

the company corrected the errors in their network meta-analysis. The comnaistsatigfied that the
corrected network meta-analysis was suitable for decision-making and showedFhabik® as well
asbDMARDs.

The AC heard from clinical experts that there is a need for new treatmenmtspgtarticularly when
there is an inadequate response to cDMARDs or bDMARDSs. They also noted that thaubtlgre
different AEs across the different classes of drugRftsy but the AEs associated with Janus kinase
inhibitors are unlikely to influence their desire to prescribe the drug).tBetclinical and patient experts
highlighted that TOF is given orally, which has benefits for both patientshandetlth system. The
patient experts emphasised that this is an important factor for patientsawddifficulty injecting
themselves because of the disease affecting their hands.

5.1.3 Uncertainties in the Economic Modelling

The AC concluded that the ERG’s amended model was adequate for its decision-making.For the
bDMARD-IR patients who could receive RTX plus MTX, the AC noted the uncertaintthen
incremental cost-effectiveness of the elongated sequence where TOF plus MTixowdsd after

RTX plus MTX. The AC concluded that TOF was not a cost-effective use of Rstfinces in this
population. The AC recognised the considerable uncertainty about the effectivene€3Fof T
monotherapy in bDMARD-IR patients but noted that in the appraisal of BARI,[3@@heoncluded

that BARI monotherapy has similar clinical effectiveness to that of IBikRcombination with
cDMARDSs. TheAC concluded that its recommendations for TOF plus MTX should also apply to TOF
monotherapy for bDMARD-IR patients with severe RA for whom MTX was contraiteticor not

tolerated.

6. Conclusions

The evidence suggests that TOF plus MTX or as monotherapy has a sinabyefiir treating severe
active RA following inadequate response to DMARD, to that of bDMARDs alresmynmended by
NICE. Therefore, TOF plus MTX or as monotherapy was considered by NICE to beeifecsve

use of NHS resources for patients for whom RTX or MTX are contrailedicar not tolerated.
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However, the cost of RTX treatment is significantly lower than that of With-comparable efficacy
so TOF was not considered by NICE to be a cost-effective use of NHS resoneteRWX and MTX

is a treatment option for a patient.
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