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Abstract

As part of its single technology appraisal (STA) process, the National Ingttukéealth and Care
Excellence (NICE) invited the manufacturer (UCB Pharaiacertolizumab pegol (CZP;Cimzia®) to
submit evidence oits clinical and cost-effectiveness for the treatment of rheumatoid arthritis (RA)
following inadequate response to a tumour necrosis factor-alpha inhibitori) (TNfeé School of
Health and Related Research Technology Appraisal Group at the University of 8heffigl
commissioned to act as the independent Evidence Review Group (ERG). The ERGegraduc
detailed review of the evidence for the clinical and cost-effectiveness of tholegy, based upon
the company’s submission to NICE. The clinical effectiveness evidence in thenpany’s submission

for CZP was based predominantly on six randomised controlled trials (RCTs) contharifgjcacy

of CZP against placebo. The clinical-effectiveness review identified no headdahieence on the
efficacy of CZP against the comparators within the scope; thereforecthpany performed a
network meta-analysis (NMAJThe company’s NMA concluded that CZP had a similar efficacy to
that of its comparators. The company submitiddarkov model that assessed the incremental cost
effectiveness of CZP versaomparator biologic disease-modifying antirheumatic drugs (bDMARDS)
for the treatment oRA from the perspective of the National Health Service for three decision
problems each of which followed an inadequate response to a TNFi. These were (i)asismymp
against rituximab (RTX) in combination with methotrexate (MTX); (ii) a comparisonnsai
bDMARDs when RTX was contraindicated or withdrawn due to an adverse event; ana (iii
comparison against bDMARDs when MTX was contraindicated or withdrawn due to an adverse
event.Results from the company’s economic evaluation showed that CZP resulted in similar number

of QALYs produced at similar, or lower, costs as comparator bDMARDs. The eariafin-



confidence patient access schemes for abatacept and tocilizumab could not be iedolpothe
company, but were incorporated by the ERG in a confidential appendix fadI@E Appraisal
Committee (AC). The company estimated that the addition of CZP before IR&Xséquence for
patients who could receive MTX, produced more quality-adjusted life years (QAL¥s)iatreased
cost, with a cost per QALY of £33,222. Following a critique of the model,EfR& undertook
exploratory analyses that did not change the conclusions reached babe@d@nptny’s economic
evaluation in relation to the comparison with bDMARDs. The ERG estimated trere v@ZP
replaced RTX, CZP was dominateas it produced less QALYs at an increased cost. The AC
concluded that there was little difference in effectiveness between CZP rapdretor bDMARDs
and that equivalence among bDMARDSs could be acceptedAThmonsequently recommended CZP
plus MTX for people for whom RTX is contraindicated or not tolerated and CZP monotherapy for
people for whom MTX is contraindicated or not tolerated. The AC concluded that GZmMpIX
could not be considered a cost-effective use of National Health Service resourcesTwheiuR
MTX is a treatment option.



Key pointsfor decision makers
e Certolizumab pegol (CZP) has shown similar clinical efficacy to other recommendegidiolo
disease-modifying antirheumatic drugs (bDMARDSs) in patients who had ameqnaid
response to tumour necrosis factor-alpha inhibitors (l.Nfe lack of published evidence on
the effectiveness of some comparators following inadequate response to a TNFi adds

considerable uncertainty to the incremental cost-effectiveness of CZP.

¢ In the population eligible for rituximab (RTX) in combination with methotrexate (MTX),
RTX is of similar clinical efficacy to CZP but has a significantly lower coserefore, RTX
in combination with MTX should be preferred to CZP with MTX.

¢ In the population for whom RTX is contraindicated or withdrawn, CZP in combination with
MTX has a similar efficacy and comparable costs to other bDMARDSs in oaiidr with
MTX recommended by the National Institute for Health and Care Excellence (NICE).

¢ In the population for whom MTX is contraindicated or withdrawn, CZP monotherapy has a
similar efficacy and comparable cost to some of the other bDMARD monotherapies

recommended by NICE.

e The relative simplicity of the decision when bDMARDs were the main congrgpeovides
supportive evidence that abbreviated 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 independent organisati
responsible for providing national guidance on promoting good health and preventimgading ill
health in priority areas with significant impact. Health technologies must be showe dlinically
effective and to represent a cost-effective use of National Health Service (NHS)essounder for
NICE to recommend their use within the NHS in England. The NICE Single Technéjmgaisal
(STA) process usually covers new single health technologies within a single indicatiorgfsayon
thar UK market authorisation.[1] Within the STA process, the company pronNdeg with a
written submission, alongside a mathematical model that summarises the company’s estimates of the
clinical and cost effectiveness of the technology. This submission is reviewed bytenal
organisation independent of NICE (the Evidence Review Group [ERG]), which conghldimical
specialists and produces a report. After consideration of theaaghapubmission, the ERG report
and testimony from experts and other stakeholders, the NICE Appraisal CommiZeof#ulates
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preliminary guidance, the Appraisal Consultation Document (ACD), which indi¢h&esnitial
decision of theAC regarding the recommendation (or not) of the technology. Stakeholders are then
invited to comment on the submitted evidence and the ACD, after whicltther ACD may be
produced or a Final Appraisal Determination (FAD) issued, which is open to appe&CD is not
produced when the technology is recommended within its full marketing authorisatibis; éage, a

FAD is produced directly.

This paper presents a summary of the ERG report[2] for the STA of certolizumab(@Z§9! for
treating rheumatoid arthis (RA) following inadequate response to a tumour necrosis factor-alpha
inhibitor (TNH) and a summary of the subsequent development of the NICE guidance for the use of
this technology in England. Full details of all relevant appraisal documents (inctheirgppraisal
scope, ERG report, company and consultee submissions, FAD and comments from sprsuitee

found on the NICE website.[3]

2. TheDecision Problem

RA is a chronic inflammatory disease characterised by progressive, irreversitiledgonage,
impaired joint function, pain and tenderness caused by swelling of the synovial lining oajaints
manifested with increasing disability and reduced quality of life.[4] The prisyanptoms are pain,
morning stiffness, swelling, tenderness, loss of movement, fatigue, and redness aipthergle
joints.[5, 6] RA is associated with substantial costs both tlrgclue to drug acquisition and
hospitalisation) and indirdgt (due to reduced productivity).[7] RA has long been reported as being
associated with increased mortality,[8, 9] particularly due to cardiovasculas EM@nthere are an
estimated 580,000 people in England and Wales with RA, with approximately 26,000 incident cases
per year.[11]RA is more prevalent in females (1.16%) than in males (0.44%),[12] with the majority
of cases being diagnosed between the ages of 40 and 80 years.[13]

Two classifications have dominated the measurement of improvement in RA sympioiscah

College of Rheumatology (ACR) responses[14] and European League Against RheumatismYEULAR
responses.[15] ACR response has been widely adopted in randomised controlled trials (RCTs)
although studies have shown that the value of the measure can vary between studies duogrtg the t

of the response.[16] In the UK, monitoring the progression of RA is often undertaken wsing th
disease activity score of 28 joints (DAS28). The DAS28 can be used to classify balisethge

activity of the patient and the level of improvement estimated within the pafiee EULAR
response criteria use the individual change in BA&nd the absolut®AS28 score to classifia

EULAR response as good, moderate or none.[15] EULAR response has been reported less frequently
in RCTs than ACR responses.[2] However, EULAR response is much more closebdaigthe



treatment continuation rules stipulated by NICE, which require either a modergteod EULAR
response or a DAS28 improvement of more than 1.2 points to continue treatment with biologic

disease-modifying antirheumatic drugs (0DMARDS).

2.1 Current Treatment

For people with newly diagnos&iA, NICE recommends considering a combination of conventional
disease-modifying antirheumatic drugs (cDMARDS), including methotrexate (MmX)at least one
other cDMARD plus short-term glucocorticoids, as first-line treatmidetlly beginning within 3
months of the onset of persistent symptoms.[17] NICE guidance (Technology ApiffaAdal
375)[18] recommends the use of the following bDMARDSs: abatacept (ABA); adakiin (ADA);
CZP; etanercept (ETA golimumab (GOL); infliximab (IFX); and tocilizumab (TOC) each in
combination with MTX for patients who have severe active RA (defined as a DAS&3 ggeater
than 5.) after the failure to respond to cDMARD treatmedfr people who meet these criteria but
for whom MTX is contraindicated or has been withdrawn, NICE recommends the ABAQICZP,

ETA and tocilizumab as monotherapy.[18] Most of these bDMARDSs (all except &BIATOC) are
TNFis. After the failure of the first TNFi, NICE recommends rituximab (RTX) in doatibn with

MTX for the treatment of severe active RA.[19] If RTX is contraindicated or withdrawn because of an
adverse event (AE), NICE recommends ABA, ACERTA, GOL, IFX or TOC in combination with
MTX [19-21]. If MTX is contraindicated or withdrawn because of an AE, NICE recommends ADA or
ETA [19] as monotherapy. NICE also recommends TOC in combination with MT&tlhid line
biologic after inadequate response to RTX in combination with MTX.[20]

Treatment continuation criteria vary across TAs: TA375[18] states that fomgsatie continue
treatment with their first bPDMARD treatment they must achieve and maintdeasit a moderate
EULAR response. For RTX, TA195[22] states that treatment should be continued beleifs an
improvement in the DAS28 score of at least 1.2 points at initiation of treatment and thisils
response is maintained. If the relevant continuation criterion is not met, then thentedtmdd be

stopped and the next treatment in the sequence initiated.

3. ThelIndependent ERG Review

In accordance with the process for STAs, the ERG and NICE had the opportunity ttasieition

on specific points in the company’s submission (CS),[23] in response to which the company provided
additiond 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 anressuimipe model
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[23] for the efficacy of CZP in combinatiomWiXhand other
cDMARDSs or as monotherapy in the treatment of moderate to severe RAeintpatith a previously
inadequate response or intolerance to TNFi therapy. This evidence was based onTsix RC
(REALISTIC,[24] DOSEFLEX,[25] PREDICT,[26] SWITCH,[27] J-RAPID[28] and HIKARS]).

All of these trials recruited both TNFi-naive and TNFi-experienced patieittsthe exception of the
SWITCH study, which was performed solely in a TNFi-experienced population. Fifs R€re
placebo-controlled (PREDICT did not have a non-CZP comparator arm). The durations of t
randomised controlled phases in the RCTs were: 12 weeks (REALISTIC and SWITChigek$
(DOSEFLEX); 24 weeks (J-RAPID and HIKARI); and 52 weeks (PREDICT). Theapyimutcome

in four of the RCTs (REALISTIC, SWITCH, J-RAPID and HIKARI) was ACR20 respaisseek

12. The primary endpoint of DOSEFLEX was ACR20 response at 34 weeks in patieioisised at
week 18, whilst the primary endpoints in PREDICT were clinical diseasstysitale (CDAI) and
RAPID-3 scores at 12 and 52 weeks. J-RAPID and HIKARI were undertaken exclusivagan.
The company also included supplementary observational evidence from the Swedisjtbragéest
study ARTIS.[30]. Disease activity was reported in the CS[23] as ACR and EUkSponses,
DAS28 and CDAI. The clinical effectiveness results of the desctiti@ld were confidential and

therefore cannot be reported here.

No head to head evidence evaluating CZP against comparator bDMARDs wasleeaiththerefore

the company performealBayesian network meta-analysis (NMA) to assess the effectiveness of CZP
compared with other recommended bDMARDSs. The results of nine relevant\wR&a&sncluded in

the NMA: three trials were included for CZP + MTX (REALISTIC,[24] J-RBF8] and
SWITCH[27)); two for TOC + MTX (RADIATE,[31] Genovese et al., 2014[32]); two for RTX +
MTX (REFLEX[33], Combe et al., 2012[34]); one for ETN + MTX (Combe et al., 2012[34;

RCT for ABA + MTX (ATTAIN[35]); and, one for GOL + MTX (GO-AFTER[3§] The company

only considered fixed effect models and justified its decision based on the limited number of studies.

3.1.1 Critique of the Clinical Evidence and Interpretation

The eligibility criteria applied in the selection of evidence for the clinical effentiss review were
considered by the ERG to be reasonable and generally consistent with the dmwbiem as

outlined in the final NICE scope. The ERG was satisfied that the searchemiftal @ffectiveness

evidence reported in the CS [23] were likely to have identified all relevant publistiEd®dence.

However, a RCT by Kang et al. (2012)[37] which included CZP was identifiethdyERG and

clarification was sought from the company as to why it was not inclndibé CS.[23] The company
responded that the Kang et al. study was not included because the humber of patierstudytwho



were TNFi-experienced was small. However, the ERG noted that two CZB R&e included even
if they also had low numbers of TNFi-experienced patients (J-RAPID akaR) and therefore the
ERG considered that the justification provided by the company to support thsiodeo exclude
the Kangetal. study [37] was not applied consistently.

The quality of the included RCTs including CZP and ARTIS non-randomised study seassed
using well established and recognised criteria. Data for radiological progressioairandajmage
were not presented in the CS,[23] however, data on inhibition of joint structural dareage w
available in the published articles for both J-RAPID and HIKARI. Extra-articularfesaaiions of
disease were not included in the CS.[23] Study and patient charactddstinsluded CZP trials
were clearly described in a narrative summary alongside clinical artgt dafa. However, p-values
were frequently unreported and therefore the ERG requested that these be prptideddmpany
where available. Classical taeanalyses were performed for CZP used in combination with MTX and
for CZP as monotherapy. Classical meta-analyses were performed separatbly dotcomes of
ACR20/50/70; EULAR response; and D2&(Erythrocyte Sedimentation Rate (ESR)) remission at 3
months. No rataanalysis was performed for outcomes at 6 months due to data unavailability. Both
fixed effects (Mantel-Haenszel) and random effects (DerSimonian and Laird) moelelsused.
Heterogeneity between trials was investigated usingalues. The ERG noted that it is generally
recommended that at least five studies should be available for a frequentisnaigtis, whereas the
analyses in the CS[23] included, at most, only three studies. A Bayesian NBlAdesarmed to
assess CZP against comparator interventions, which had several limitations. ThelieR&s leat
several changes would have been required to the analyses conducted and to the reporting ¢ the resul
in order for them to represent the genuine uncertainty and be useful for decisiog-matposes.
These changes inclad incorporating weakly informative prior information for the between-study
standard deviation; generating predictive distributions of the effects of treatmentseim study;
using the evidence from the REALISTIC study to generate the probabilities of being in ea@nédCR
EULAR category for the reference treatment; and taking draws from the joint posistiibution of
treatment effects rather than assuming univariate normal distributions for thers.nbtzossible for

the ERG in the time available to make the required changes to produce robust results fane there
ERG did not amend the NMA presented in the CS.[23]

3.2 Cogt-Effectiveness Evidence Provided by the Company

The company supplied a de novo cohort Markov model constructed in Microsoft® EXted
perspective was that of the NHS aadsix-month cycle length and a time horizon of 45 years
(assumed to be lifetimevas used. A discount rate of 3.5% per annum was used both for costs and for

utilities. Patients ented the model after inadequate response to a TNFi and traesittorone of



three health states depending on their EULAR response: none, moderate or good. Nonrsesponde
discontinued treatment after a cycle and transtido a state representing the first six months of the
first follow-up treatment. Good and moderate EULAR responders retha@intheir states until
treatment discontinuation, after which they transiibto the state representing the first six months of

the next treatment in the sequence. Patients achieving good or moderate EULAR resfudiose in

up treatments transitiedto a state representing the rest of the duration of the treatmentahene
responders transitied to the state representing the first six months of the next follow-up tre@iomen

the sequence. During any cycle, patients ctnaldsition from any of the alive states to death.

The company considered three different populations: population A, formed by petigiitte for
RTX in combination with MTX (RTX + MTX); population B, formed by patients for whBmX is
contraindicated or withdrawn due to an adverse event; and population C, formed by patients for whom
MTX is contraindicated or withdrawn due to an adverse event. For population A, th@rgomp
compared a sequence that it believed to reflect clyrestommendd clinical pracice (consisting of
RTX + MTX, TOC + MTX, ABA + MTX, MTX + hydroxychloroquinet+ sulfasalazine, non-biologic
treatment mixture and palliative care) with a sequence consisting of CZP innediotbiwith MTX
(CzP + MTX) inserted at the start of the comparator sequence. For population B, thengomp
compared a sequence starting with a treatment of CZP + MTX with theersees starting with
treatments of ABA, ADA, GOL, ETA, IFX, and TOC each in combination with MTX. For pdipuala

C, the company compared a sequence starting with a treatment of @whaerapy with sequences

starting with treatments of ADA, ETA and TOC monotherapies.

The company modelled treatment efficacy for the first treatmentiénséquence differently from
subsequent treatments. The NMA conducted by the company was used to ¢ésématéabilities of
no, moderate and good EULAR responses of CZP and comparators when the interventiasedve
in combination with MTX. The probabilities of EULAR responses for CZP and comparaters wh

used as monotherapy was estimated based on the relative efficacy compared with CZP + MTX.

Changes in HAQ score for each of the EULAR response categories were estimaged lisaar
regression fitted to data from the REALISTIC trial. Changes in EQ-5D from besetis conditional
on EULAR response to the first therapy and were estimated through a seriesaofrégression
analyses with patient-level data from the PREDICT study.[26] Treatmseoordinuation rate for
patients with a good or moderate EULAR response was modelled with a Weibull dstribased
on the Assessment Grosmpproach in NICE TA195,[19] but assuming instead that all bDMARDs

had the same discontinuation rate.

For subsequent treatments, both the probabilities of EULAR response and the ah&iA@sscores
conditioned on response were estimated based on the RADIATE study,[31] which dirthalyse
efficacy of TOC + MTX compared with placebo + MTX in patients who had failedsjworel to one
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or more TNFis. Treatment discontinuation rate following response was assumed to bet eosta

equal to that of the first treatment between the sixth month and a year.

Patients’ utilities were assumed to depend on the HAQ score in each cycle. Patleaténacgood or
moderate EULAR response experienced a decrease (improvement) in HAQ scorkiettod wich
was added at treatment discontinuation. Whilst on bDMARD treatment thedd&® was assumed
to remain constant. Contrastingly, for patients on cDOMARDs or palliative tbarélAQ score was
assumed to increase linearly at a rate of 0.045 and 0.06 per year respediartye<tin EQ-5D were
estimated following a linear mapping algorithm from changes in HAQ scepested by Brennan et
al.[38]. Mortality was assumed to be affected by HAQ score, with a hazaydfat.43 per HAQ

score point applied following Norton et al.[39]

Unit costs were taken from the Personal Social Services Research UnBjjtiSh National
Formulary (BNF),[41] and NHS Reference Costs.[42] The cost of CZP and GOL usedmotiel
included the public Patient Access Scheme (PAS) in place. For CZP, this reshiés first ten
syringes of CZP being provided to the NHS free of charge. The list prjpede® in the BNF were

used for the rest of the drugs, as directed by NICE. Costs were valued in 2015 Great British pounds.

In their base case analysis, the company estimated that for populatfpkpbabilistic incremental
cost-effectiveness ratio (ICER) of adding CZP + MTX before the currently recorschéraatment
sequence was £33,222 per quality-adjusted life year (QALY) gained (0.290 QALYHd ghiaecost

of £9,842). For population B, the estimated probabilistic ICER of CZP + MTX versus G@LX+

was £3,461 (0.256 QALYs gained at a cost of £884) whilst the estimated probal@iRwf TOC
(intravenous (IV)) + MTX versus CZP + MTX was £132,783 (0.201 QALYs gained at a cost of
£26,659). For population C, the estimated probabilistic ICER of CZP monotherapy versus ADA
monotherapy was £3,461 (0.260 QALYs gained at a cost of £1,336) whilst the ebs{mudtabilistic
ICER of TOC (IV) monotherapy versus CZP monotherapy was £133,655 (0.196 QALYs gaied at
cost of £26,179). One-way sensitivity analyses undertaken by the comy@erg the mean values
were replaced with values from the relevant 95% confidence intervalsedtioat the net monetary
benefit of CZP, assuming a threshold of £30,000 per QALY gained was most sensithe to t
efficacies of RTX + MTX, CZP (as monotherapy or in combination with MTX), and TOC (as
monotherapy or in combination with MTX). Scenario analyses undertaken lwypithgany shoed

that assuming the efficacy of CZP is equal to the other TNFis hdsigbest impact on the ICER,
followed by the treatment duration of RTX + MTX and assuming a flat HA®esprogression for
cDMARDSs and palliative care. All of these changes produced ICERs less favouralle,twi@ the
exception of setting the efficacy of CZP equal to other bDMARDS in popul@tion



3.2.1 Critique of the Cost-Effectiveness Evidence and Interpretation

The ERG had concerns regarding the NMAs used to estimate the efficacy oh€CE® @mparators
which was used to characterise uncertainty in the economic model. The gompaected
heterogeneity but assumed that a fixed effects model was appropriate. The evidéreedi@rence
treatment from the REALISTIC study was assumed by the company to regtesenidence for the

target population; however, the company only used the “no EULAR response” rates from the
REALISTIC study and used evidence from all other studies to estimate the resgesderrather

ACR and EULAR response categories. The company generated estimates of absolbiiipsobh

being in each ACR and EULAR response category using mean and standard deviations extracted from
the NMA and assuming univariate normal. However, this approach fails to grékerunderlying

joint distribution between parameters and using draws from the joint posterior distribution would have
been preferred. The ERG also believed that the exclusion of J-RAPID from the WidAnot
justified.

The ERG noted that the company used a simplistic approach to map changes in HAQ seorget® ¢
in EQ-5D utility and that better approaches exist to capture the non-linearity of the relptionshi
between HAQ score and EQ-5D.[43, 44]

The ERG believed that the treatment sequences considered by the compaoyufationA were
inappropriate because they include TOC + MTX followed by ABA + MTX after RTX XM
Clinical experts consulted by the ERG claimed that usually TOC + MTX or ABMTX were
provided, but not both.

Due to the lack of published evidence of the efficacy of IFX, ADA and ETA) eacombination

with MTX in patients withan inadequate response to a TNFi, the company assumed the efficacy of
these drugs to be equal to that of GOL + MTX. Similarly, the compaade assumptions on the
efficacy of TOC, ADA and ETA, each used in monotherapy in patients witleguade response to a
TNFi due to the lack of published evidence. It was assumed that the relatiaeyeffit each
intervention when used in combination with MTX compared with CZP + MBX generalisable to
when the treatment was used as a monotherapy. The ERG believesgbassuenptions introduce
considerable uncertainty which is not fully captured and that therefore thes rektiite base case

analysis should be interpreted with caution.

The company assumed the same treatment duration for all bDMARDss fbase case analysis,
despite evidence suggesting different treatment durations for different bDMARDSH£9ERG
notes that the company identified treatment duration as a parameter agfe anhpact on the ICER

(especially in population A) in one of their scenario analyses.
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The ERG had concerns regarding the modelling of the efficacy of subsequent treatmeatthdue
lack of evidence on treatment efficacy in patients with an inadequate respormev®as TNFi. In
addition, the ERG believed that the difference in the modelling of theaficksubsequent treatments

meant that the model was not properly suited to compare sequences of different lengths.

3.3 Additional Work Undertaken by the ERG

The ERG applied a series of modifications to the company’s base case analysis. The most relevant

were: (i) adding biosimilars of IFX and ETA and subcutaneous (SC) formulations of TOC and ABA
as comparatorgii) comparing four possible sequences (CZP before RTX, CZP after RTX, no RTX,
no CZP) for populatiomA (iii) removing ABA + MTX treatment after TOC + MTX from the
sequences in population A; (iv) using different durations for different treatments based amathe d
provided in TA195;[19] (v) setting the RTX retreatment interval to 7.35 months; (vi) usimgsthkés

of the NMA including J-RAPID; (vi) amending the cost of TOC by considettieg80mg formulation

and setting the 800mg limit per administration recommended in TOC’s summary of product
characteristics; and (vii) adjusting the mean HAQ improvements reported in RADIABE riwore

appropriate for responders.

These modifications resulted in the sequence including CZP + MTX being donimatgululation A

in the ERG’s base case analysis. For population B, the estimated probabilistic ICER of CZP + MTX
versus GOL + MTX was £13,155 (0.287 QALYs gained at a cost of £3,774) whilsstineated
probabilistic ICER of TOC (SC) + MTX versus CZP + MTX was £43,994 (0.544 QALYs gained at a
cost of £23,954). For population C, the estimated probabilistic ICER of CZP monotiverspg
ADA was £14,437 (0.291 QALYs gained at a cost of £4,206) whilst the estimated fistibdiER

of TOC (SC) monotherapy versus CZP monotherapy was £45,090 (0.525 QALYs gaircastabia
£23,690).

The ERG also undertook two scenario analyses: using the results from the NMdirexd-RAPID,
as the company did for its base case; and assuming ADA, ETA arttalF¥e same efficacy as CZP
(instead of assuming their efficacy was equal to that of GOL). The firstracamalysis had little
impact on the results; contrastingly, the second scenario analysiedshkery different results in
which biosimilar ETA dominated CZP in populations B and C (population A was utefje
However, there remaid treatments currently recommended by NICE that were estimatediéssbe

cost-effective than CZP.

Estimates of the cost-effectiveness of CZP when the ABA and TOC PASs were taken into

consideration were provided to the NICE A&Ca confidential appendix.
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3.4 Conclusions of the ERG Report

The ERG’s critical appraisal identified a number of issues relating to the company’s model and
analysis. The most pertinent of these relate to: (i) the weaknesses of #iie(i§Nhclusion of two
lines of bDMARDs after RTX + MTX; (iii) exclusion from the base case of biosimitaréX and
ETA,; (iv) exclusion from the base case of SC formulations of TOC and ABA; (v) assumisgrne
treatment duration for all b(DMARDSs; (vi) assuming a retreatment interval of RToXvisa deemed
too short by the NICE AC in TA195;[19] (vii) ignoring the 80 mg formulation of TOC an@®9eng
limit per administration; and (viii) assuming that the mean HAQ improvements repoR&DIATE
apply to responders. The ERG undertook a sedfiesploratory analyses based on the company’s
submitted model in order to address the limitations listed above, however, no additionalasork
undertaken correcting the NMA and as such, the level of uncertainty in all presestits is

underestimated.

The ERG’s base case analysis suggests that for population A, CZP + MTX should not be used before
RTX + MTX. Limitations of the company’s model in the methods for modelling subsequent
treatments mean that the results of a fully incremental analysis comgadugnces of different
lengths was deemed unreliable. However, when comparing sequences of equaliengta of RTX

+ MTX before CZP + MTX, or the use of RTX + MTX rather than CZP + MTX was danti This
result is not unexpected given the similar efficacies of RTX + MTX and €EH X and the lower

acquisition price associated with RTX compared with CZP.

For population B, the probabilistic ICER of CZP + MTX versus biosimilar ETA+ MTéjsected to

be £12,116 per QALY gained and the probabilistic ICER of TOC(SC) + MTX versus GZPX+s
expected to b&45,414 per QALY gained. These ICERs are less favourable to CZP + MTixXhba
company’s base case ICERs. However, the probability that CZP + MTX produces more net benefit
than its comparators assuming a WTP threshold of £30,000 per QALY gained remantisllgsse
unchanged at 0.96. However, the PAS for TOC has not been included in these calculations.

For population C, the probabilistic ICER of CZP monotherapy versus biosimilar ETA momagtliera
estimated to be £13,784 per QALY gained and the probabilistic of TOC(SC) ramamthversus
CZP monotherapy is expected to #£465,501 per QALY gained. These ICERs are less favourable to
CZP monotherapy tharhe company’s base case ICERs. However, the probability that CzZP
monotherapy produces more net benefit than its comparators assuming tanésreld of £30,000
per QALY gained is reduced slightly to 0.96. However, the PAS for TOC has not beendniciude

these calculations.

Additional analyses undertaken by the ERG using this revised base a#sldmdicate that excluding
J-RAPID from the NMA has little impact on the results of the analysesoritrast, assuming that
ADA, IFX and ETA in combination with MTX have the same efficacy as CZPTXNrather than
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GOL + MTX) leads to biosimilar ETA + MTX dominating CZP + MTX; similargssuming ADA
and ETA monotherapy have the same efficacy as CZP monotherapy ledissitoilar ETA
monotherapy dominating CZP monotherapy. The ERG notes that even were CZP + Mingtdd
by biosimilar ETA + MTX there remains comparators for which it is estimdia@dCzZP + MTX is
dominant, such as IFX + MTX and ADA + MTX. The latter two interventions will remain options for

treatment in populatioB as they were recommended in TA195.

With respect tothe company’s economic analysis and the ERG’s additional exploratory analyses,

there remain several potentially important areas of uncertainty:

1. The lack of data on the efficacy of ETA, ADA and IFX in combination with MTX itiejpds
who have not responded adequately to a TNFi; there is a similar lack of data on the efficacy
of ETA and ADA monotherapy in these patients. Alternative assumptions for the efficacy
these drugs than used by the company produced markedly different results. Thiofimitati
had already been highlighted by the AC of TA195[19] and was acknowledged cheing t
scoping meeting for the current appraisal.

2. The scarcity of data on the efficacy of bDMARDSs in general, and TNFis in partiqular,
patients who have had an inadequate response to two or more bDMARDSs. There is also the
possibility that there could be reduced efficacy of TNFis following igade response to a
previous TNFi.

3. The relative efficacies of the bDMARDs are uncertain given the limitationseoNIMA
within the CS,[23] namely: (i) not incorporating weakly informative prior informatioritfer
between-study standard deviation; not using predictive distributions of the effects of
treatments in a new study; (dlculating the “no response” rates based only on the evidence
from the REALISTIC study and using the evidence from other sources onliinmasother
response category rates instead of directly generating the probabilities of medaghi
response category; and, (iii) assuming univariate normal distributions treatment effects

instead of taking draws from their joint posterior distribution.

4. Key Methodological | ssues

The ERG considered that the company’s model was not appropriate to compare sequences of different
lengths due to the difference in the implementation of the first and subseqaemetres and in the
assumptions made when modelling subsequent treatments. Furthermore, theudeMAn the
economic model had several shortcomings that prevergeduine representation of uncertainty and
limited its usefulness for decision-making purposes. Finally, the choice of a cobhddl =&s
modelling approach proved inappropriate to represent the nature of the .deasxample, the

company acknowledged that due to the inability of cohort models to handle norfdimetaons, they
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had to use a linear HAQ progression for patients on cDOMARDs or palliative care and theingrafppi
HAQ to EQ-5D was restricted to linear models. Additionally, the inability of cahodels to track
the time a patient has spent in such treatments, resulted in the treatmemtindiation rate being
assumed to be constant for subsequent treatments instead of time-dependedividual patient
model would have resolved this methodological issue.

The ERG noted that the conclusions of tenpany’s analyses tally with the expectations before
constructing a mathematical model, given the comparable efficacy and costsmémhention and
its comparators. The relative simplicity of this decision provides supportiveneeidieat abbreviated
appraisals, which have been proposed by NICE,[45] can be delivered under conditioas thode
in the CZP STA.

5. National Institutefor Health and Care Excellence Guidance

In September 2016, on the basis of the evidence available (including verbabngstiminvited
clinical experts and patient representajyéhe AC produced guidance that CZP in combination with
MTX was recommended as an option following an inadequate response to a TNFi fog seaére
RA if RTX is contraindicated or not tolerated. TA€ also produced guidance that CZP monotherapy
was recommended if MTX was contraindicated or not tolerated. Both recoratioersd were

conditional on the company providing CZP with the agreed PAS.

5.1 Consideration of Clinical and Cost-Effectiveness I ssuesIncluded in the Final Appraisal
Determination (FAD)

This section summarises the key issues considered by the Appraisal Committeel li$teofuthe

issues considered by tA& can be found in the FAD.[46]

5.1.1 Current Clinical Management

The AC considered the current clinical management of severe aR#veollowing inadequate
response to a TNFi in England and noted that the NICE guidance recommeAd<ERB, IFX,

ABA, TOC and GOL (each with MTX) as options, when RTX (plus MTX) is contrainglicat not
tolerated, and ADA and ETA monotherapy as alternative options if RTX therapptche given
because MTXs contraindicated or not tolerated. TAE heard from clinical experts that responses to
bDMARDs differ between people and therefore it is important to have a range of options for
bDMARD treatments. The AC was aware that the marketing authorisation cbhgarse of CZP in
moderate to severe disease but that TA375[18] recommends that treatmenb@MARD should

only be started 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 company’s clinical evidence and accepted that the results showed that CZP
was more clinically effective than placebo. It understood that the only evidence availatiie
comparative effectiveness of CZP and the comparator bDMARDBSrom the company’s NMA.

The committee concluded that there are uncertainties from the methods usecbald ribt reliably
conclude whether CZP was more clinically effective than the comparator bDMARB® basis of

the evidence presented by the comparhe AC heard from the clinical experts that CZP, whigh
already in use in clinical practice, is not considered to be better or wonsetkiga TNFi-s. Th&AC

concluded that CZP has a similar efficacy to other available bDMARDs.

5.1.3 Uncertainties in the Economic Modelling

The AC had concerns about the compampproach to evaluating the cost effectiveness of CZP plus
MTX for patients for whom RTX plus MTX was an option. Specificathe AC was not persuaded
that a treatment sequence containing CZP and six other treatments should beccuaiitipdine same
sequence without CZP. TheC was aware that using different sequence lengths can increase
modelling uncertainties and concluded that treatment sequences of the samelermteferable.
After consultation, theAC expressed uncertainties about #seumptions used in the company’s
model. The ACpreferred the ERG’s values for the retreatment interval for RTX and using different
treatment durations for TNFis and non-TNFi-s based on the REFLEX study and its extBasied
on the ERG’s exploratory analysis, the AC concluded that CZP plus MTX was not a cost-effective
treatment in patients for woim RTX plus MTX was an option.

For people for whom RTX or MTX are contraindicated or not toleratedy@aoted the similarities
in costs between bDMARDs and its conclusions on comparative efficacy, angfote that
equivalence among bDMARDs could be accepted. Therefore, the AC concluded thalu€EPT X

or CZP monotherapy can be considered a cost-effective use of NHS resources fofgoeepgm

RTX or MTX are contraindicated or not tolerated.

6. Conclusions

The evidence suggests that CZP plus MTX or as monotherapy has a similar dffica@ating

severe active RA following inadequate response to a TNFi to that of othe ARDM already
recommended by NICE. Therefore, CZP plus MTX or as monotherapy was con&igéd&dE to be
a cost-effective use of NHS resources for people for whom RTX or MTX are contragddaranot
tolerated. However, the cost of RTX treatment is significantly lower than dha@ZP with

comparable efficacy so CZP was not considered by NICE to be a cost-effectofeN48 resources

when RTX and MTX is a treatment option for a patient.
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