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Pre-meeting briefing

Tofacitinib for treating active psoriatic arthritis
following inadequate response to disease-

modifying anti-rheumatic drugs

This slide set is the pre-meeting briefing for this appraisal. It has been
prepared by the technical team with input from the committee lead team
and the committee chair. It is sent to the appraisal committee before the
committee meeting as part of the committee papers. It summarises:

 the key evidence and views submitted by the company, the consultees
and their nominated clinical experts and patient experts and

 the Evidence Review Group (ERG) report

It highlights key issues for discussion at the first appraisal committee
meeting and should be read with the full supporting documents for this
appraisal

Please note that this document includes information from the ERG before
the company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their
presentation at the Committee meeting



Abbreviations

AEs Adverse events

ACR American College of Rheumatology

bDMARD Biological disease-modifying antirheumatic drug
cDMARD Conventional disease-modifying antirheumatic drug
HAQ-DI Health assessment questionnaire- disability index
Hrqol Health-related quality of life

NMA Network meta-analysis

PASI Psoriasis area and severity index

PsA Psoriatic arthritis

PsARC Psoriatic arthritis response criteria

TNF-ai Tumour necrosis factor alpha inhibitor




Psoriatic arthritis (PsA)

* Psoriatic arthritis = inflammatory arthritis closely associated
with psoriasis

« Chronic progressive condition with flare-ups and periods of
remission

* Psoriatic arthritis causes multiple distressing symptoms
Including chronic pain, exhaustion, swelling and joint
damage

« Symptoms range from mild inflammation to severe erosion
of the joints

« Up to 24% patients with psoriasis may go on to develop PsA
» Peak age of onset is 30 to 50 years



Patient perspectives

Submissions received from Psoriasis Association and Psoriasis and
Psoriatic Arthritis Alliance

Onset is often between 20-40 years old, adding a substantial burden to
carers who may be in full time employment

There is unmet need for additional options for:
— when the disease does not respond to treatment
— when other treatments loses efficacy and,
— treatments which improve fatigue and nail disease

Patients with PsA may reduce their working hours, change careers to reduce
pain/mobility issues or require sick leave

PsA reduces quality of life, sociability and affects relationships with family
and friends

Goals = maintaining mobility, stopping further deterioration and joint
destruction

Oral therapy - ease of administration compared to subcutaneous injection
(benefit people with affected hand & finger joints)



Tofacitinib (Xeljanz)
Pfizer

Mechanism of Targeted janus kinase (JAK) inhibitor

action

PR ye i VI3 Tofacitinib in combination with methotrexate is indicated for the
treatment of active psoriatic arthritis in adult patients who have
had an inadequate response or who have been intolerant to a
prior disease-modifying antirheumatic drug therapy

Administration e QOral administration
and dose 1 x 5mg tablet twice daily

Cost » List price: £690.03 per 56-tablet pack
« Average annual cost of treatment £9,001.19*
« A confidential patient access scheme is in place for tofacitinib

~

opinion

|dentified sub-populations covered by CHMP-positive indication:

1. No adequate response to at least 2 prior conventional DMARDS (cDMARDSs)
2. No adequate response to cDMARDs and at least 1 biological DMARD/TNF-ai
3. TNF-ai contraindicated/not-tolerated

4. No adequate response to 1 cDMARD Y,

*Factual inaccuracy updated by NICE technical team after committee meeting



Clinical expert comments

« Aim of treatment is to reduce symptoms and improve quality of life

* An increasing number of people have run out of options and are
left with unremitting symptoms, a very poor quality of life and
disease progression

« Tofacitinib mode of action is unique in psoriatic arthritis

* PsAis a heterogeneous disease, and the available treatment options
have different strengths e.g. the skin/enthesitis/dactylitis responses
vary across agents

* Tofacitinib may be particularly effective at treating joint disease

* Only other treatment that can be taken orally is apremilast — so
tofacitinib may be a useful option for needle phobic patients or
those allergic to parenteral preservatives



Clinical pathway of care

PsA, w/ 23 tender joints & =3 swollen joints [
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Decision problem

Intervention: ‘tofacitinib...
...(alone/combination with csDMARD)’ ...(in combination with a csDMARD)’

(1) No response w/ 1 cDMARDSs No analyses (insufficient data to

cDMARD separate from 22 cDMARDS’)
(2) No response w/ * bDMARDs v
=2 cDMARDs: * Apremilast

(3) No response w/ g:ﬁﬁﬁ:ﬂ;i% » Ustekinumab, secukinumab & BSC

> . I i
cDMARDs and 21 . Certolizumab pegol No analysis vs cert. peg. as trial only

TNF-ai: . BSC included subset of population
(4) TNF-ai  Ustekinumab
contraindicated: » Secukinumab v

 BSC

« ERG comment: Population & outcomes consistent with NICE scope
« Deviations in intervention and comparators reasonable




Clinical trial evidence

OPAL Broaden OPAL Beyond

Multicentre, phase 3, randomised, double-blinded

« Tofacitinib 5mg twice daily (n=107) » Tofacitinib 5mg twice daily (n=131)
« Placebo* (n=105) * Placebo* (n=131)
« Adalimumab (n=1006)

« 23 tender joints, 23 swollen joints

=3 tender joints, 23 swollen joints

» Active psoriatic plaques » Active psoriatic plaques

* Prior cDMARD » Inadequate response to 1 TNF-ai

* No prior TNF-ai treatment I
* 12 month + 36 month extension « 6 month + 36 month extension

 1° outcomes: ACR 20 and HAQ-DI at 3 months
* Other outcomes used in model: PSsARC, HAQ-DI, PASI 50, 75, 90

*Patients taking placebo were able to crossover to tofacitinib at 3 months

« ERG comment: All arms received concomitant cDMARD (CHMP-positive indication
for tofacitinib is in combination with methotrexate only)

* In clinical practice, not all patients receiving adalimumab would have cDMARD

« OPAL Broaden not powered to test non-inferiority tofacitinib vs adalimumab




Key outcome measures and definitions

ﬁ/o of patients with ACR 20 \ ﬁk of patients with PASI 75 \
(American College of Rheumatology) (psoriasis area & severity index)
« 7 disease activity measures * Assessment of the skin in 4 areas
* Response: 220% improvement in of the body, higher score =
tender joint count and swollen joint greater severity
count and 220% improvement in at * Response: 75% reduction in
K least 3 of the other measures / K PASI score /

% of patients with PsARC (psoriatic arthritis response criteria)

» 4 disease activity measures

« Response if improvement on 22 of the measures, 1 must be joint tenderness
or swelling score, no worsening in any of the 4 measures
NICE TA guidance for biological DMARDs specifies that PsARC should be
assessed at 12 weeks to inform continued treatment decision

Mean A from baseline HAQ-DI (health assessment questionnaire- disability
index): 8 measures of daily activities, higher score indicates increased disability

All key outcomes assessed months 3 & 6 ( & 12 for OPAL Broaden only) | 1o




Key baseline characteristics

OPAL Broaden OPAL Beyond

TOF | ADA | PBO  TOF | PBO
n 107 106 105 131 131
Mean age | 404 474 a74| 495 490
Female, % | 530 470 530 490 610
Mean PsA duration, years | 7.3 9.3 6.4 | 9.6 9.4
Current methotrexate, % | 85.0 75.0 88.0 | 75.0 77.0
>1 prior cDMARD, % | 3 B B
> 2 prior cDMARDS, % N e N NR NR
1 prior TNF-ai, % | 0 0 o] HE W
> 2 prior TNF-ai,% | 0 0 o] HE N
Mean tender jointcount | 205 17.1 206| 205 198
Mean swollen jointcount |~ 12.9 9.8 11.5] 121 10.5
Mean HAQ-DI score | 1.2 1.1 11| 1.3 1.3

TOF= tofacitinib, ADA= adalimumab, PBO=placebo



Key clinical effectiveness results

OPAL Broaden OPAL Beyond
3 month Response rate % p-value for Response rate %  p-value for

results comparison comparison

TOFv TOFv TOF vs
PBO ADA

TOF ‘ ADA ‘ PBO ‘

50.0 52.0 33.0
28.0 33.0 10.0 30.0 15.0
17.0 190 5.0 17.0 10.0
514 61.3 44.8 58.8 29.0
S/NeEs]W N 035 -0.38 -0.18 0.006 | -0.39 -0.14
Asiso B B B B B
PASI 75 430 390 150 <0001 M 21.0 14.0 I

*Factual inaccuracy updated by NICE technical team after committee meeting B



Results of open-label extension study

« OPAL Balance includes patients that have previously participated in
OPAL Broaden and OPAL Beyond

« Initially all patients have tofacitinib 5mg regardless of previous treatment
(could then be 1 to 10mg at investigator’s discretion)

* Follow-up is still ongoing

| _Month6 | Month12 | Month18 | Month24

ACR 20: n, % 634 70.7 570 74.0 341 /7.4 82 671

ACR 50: n, % 633 471 570 4938 342  583.5 82 50.0
ACR 70: n, % 636 30.5 570  32.1 341 36.1 82 26.8

Change in HAQ-
DI: n, mean

PASI 75: n, % 433 60.7 396 63.1 242  61.2 58  69.0

636 -0.5 571 -0.5 342 -0.5 81 -0.6

ERG comment;

- |, iy,

whereas licensed dose = 5mg

13



Tofacitinib & radiographic disease progression

» FDA calculated non-inferiority margins for TOF vs ADA on radiographic outcomes
(based on meta-analyses of TNF-ais & ADEPT trial [ADA vs PBO])

« Although upper ClI for radiographic progression from OPAL Broaden is within NI
margin, FDA did not consider this strong evidence because:

— Comparison based on only 1 trial
— Imputation methods underestimated standard error (.. wide CIs)
— Heterogeneity between OPAL Broaden and other trials
- Company attempted to address uncertainties with population-adjusted analyses

ERG comment:

« Adjusting for baseline characteristics does not address other areas of trial
heterogeneity (eg. use of concomitant csDMARDs with tofacitinib)

« Company analyses still based on only 1 trial

» Available tofacitinib data has much shorter follow-up than for TNF-ai data

« Upper Cls for outcomes crossed the upper & lower NI margins

« Cannot conclude that tofacitinib is non-inferior to adalimumab on radiographic
progression outcomes




ERG comment on clinical trial evidence

OPAL Broaden & OPAL Beyond = well conducted, phase Ill RCTs

TNF-ai naive population: tofacitinib significantly more effective than placebo in all
outcomes apart from PSARC (although placebo PSARC response rate was high
[44.8%])

TNF-ai experienced population: tofacitinib significantly more effective than
placebo in all outcomes

No statistically significant differences in tofacitinib vs adalimumab, but OPAL
Broaden not powered to test non-inferiority = interpret results with caution

18% of OPAL Broaden and 24% of OPAL Beyond were treated in combination
with sulfasalazine or leflunomide (CHMP-positive indication for tofacitinib is in
combination with methotrexate only) - generalisability?

In clinical practice, not all patients receiving adalimumab would have csDMARD

OPAL Broaden & Beyond had 12- & 6- month follow-up but placebo controlled
phase was only 3 months

% and distribution of previous TNF-ais in OPAL Beyond might not be reflective of
how tofacitnib will be used in current practice




Adverse events

* Most frequent adverse events in the Phase lll trials:

— nasopharyngitis, upper respiratory infection and
headache
- Types and rates of common adverse events generally

comparable to those seen in the rheumatoid arthritis clinical
programme, for which there is 8 years of observation

* No new risks or safety signals identified in long-term
extension study (OPAL Balance)

 Safety profile broadly consistent with other NICE-
recommended biological DMARDs

« ERG comment: Adverse events profile similar to adalimumab
 Tofacitinib tolerability shown in low rate of withdrawals due to AEs
* 1 risk of herpes zoster seems to be specific AE of tofacitinib




Network meta-analysis (NMA)

Data split into bDMARD-naive & bDMARD-experienced (consistent
with AG approach in TA445)

bDMARD-naive NMA = evidence to support sub-populations 2 & 4
bDMARD-experienced NMA = evidence to support sub-population 3
Bayesian NMA with uninformative prior

Fixed- and random- effect analyses explored for each model

TA445 identified heterogeneity in placebo arms for some outcomes
(appearing to change over time) = placebo-adjusted models explored

Class effect analyses explored in 2 different model specifications:
1. tofacitinib 5mg, apremilast, TNF-Qi & anti-IL as separate classes

2. tofacitinib 5mg, apremilast, TlNF-O(i/ani;iI-IL as separate classes

|
[ Combined ]




Placebo adjustment in NMA

« OPAL Broaden had highest placebo PsARC response rate of all NMA trials
« Consistent with TA445 (found that placebo response rates 1 over time)

* Could be due to changes in inclusion criteria/concomitant medicines

« Company split placebo arms into 2 categories based on age of trial:

PBO1 = older trials & apremilast

PBO2 = newer trials, PSUMMIT1, RAPID-PSA, FUTUREZ2 & OPAL Broaden
« Company also allowed NMA placebo-adjustment to differ by treatment

* ERG consider apremilast trial placebo arm should be in PBO2

* Implementation of placebo-adjusted model in bDMARD-naive analysis
incorrect (ERG corrected; updated results presented)

* Following ERG correction, placebo-adjustment improves model fit

* However, rationale for heterogeneity in placebo-response not clear -
interpret placebo-adjusted model results with caution




NMA: biological DMARD-naive

Genovese 2007; °

RAPID-PsA

Mease2000; m

Medse 2004

FUTURE 2 PALACET;
PALACE;
PALACE3
@ PSUMMITY;

PSUMMIT2

ERG corrected implementation of placebo
adjusted PSARC analyses (results presented
slide 21)

* Includes a mixed
population of patients
who have had 1 or 2
prior cDOMARDs, as
insufficient data for
separate networks

* Overall population
data used for some
comparators: ~50%
(cert. peg) ~20%
(secukinumab) 14-
30% (apremilast) had
prior bbMARDs

* Network used for:
-PsARC response
-PASI 50/75/90
-AHAQ-DI conditional
on PSARC response



Key NMA results: biological DMARD-naive

_ Company analyses

Probability of response Absolute change from baseline

AHAQ-DI: PsARC | AHAQ-DI: PsARC
PASI 75
responders non-responders

PsARC*

.
PBO
ADA
APR
ETN
INF
UST
GOL

TOF

SEC 150 mg
SEC 300 mg
CTZ

* Implementation corrected by ERG



NMA: biological DMARD-experienced

ﬁ'o include secukinumab in model: \
 PsARC: odds ratio vs. placebo
from TA445 used resulting in
probability of [l
 HAQ-DI: values from TA445
NMA used, -0.38 for responders
and -0.43 for non-responders /

PsARC PASI 75 AHAQ-DI: AHAQ-DI:
PsARC PsARC non-
responders onders

Placebo

Ustekinumab
Tofacitinib
Secukinumab




Company conclusions on the clinical

effectiveness evidence

T No prior bDMARD Prlor bDMARD

PsARC -« Tofacitinib not statistically
significantly better than placebo _
» Etanercept/infliximab/golimumab + Similar to ustekinumab
statistically significantly better
than tofacitinib

PASI 75

» Odds of response significantly
lower than ustekinumab

« Tofacitinib significantly improved ACR20 and HAQ-DI vs. placebo at 3 months
— significant improvements occurred as early as week 2 for ACR20
+ Tofacitinib associated with a reduction in fatigue and itch severity and improved
overall quality of life
« Long-term extension study suggests efficacy generally sustained at 24 months



ERG comment on NMA

bDMARD-naive population:

« ERG-corrected company PsARC analysis shows tofacitinib in lower
effectiveness group (comparable to apremilast)

« ERG preferred PsARC model = class effect separating TOF 5mg &
TOF 10mg (classes = tofacitinib 5mg, tofacitinib 10mg, apremilast,
combined TNF-ai/antil-IL = 5mg can be interpreted independently of
10mg group)

 bDMARD-experienced population:
* No significant issues with bDMARD-experienced analysis
Effectiveness of tofacitinib:

» Tofacitinib consistently ranked among the least effective treatments
for PsARC

« Tofacitinib associated with a higher level of effectiveness for PASI
response, and HAQ-DI response conditional on PSARC (more
comparable to adalimumab)




Economic model

Loss of Loss of

efficacy or efficacy or Data frO M NO

PsARC d PsARC adverse .
responder [ CONtINUE ) eovert responder ( Continue | | event prior bbDMARD
Tiy | T NMA used for
L 4 L 4 TNF-ai contraind.
Start T, » Start T,y BSC
PsARC non- | 5 PSARC non- |
response response

* Model based on that used in TA445
« Cycle length: 3 months, time horizon: 40 years
BSC * NHS/PSS perspective
,\) « Subsequent treatment, no prior bDMARD pop: ustekinumab

J
/Key difference vs TA445 = psoriasis subgroups modelled together \
» Licensed secukinumab dose depends on severity of psoriasis (no/moderate
psoriasis = 150mg, severe psoriasis = 300mg)
» Because of this, psoriasis levels modelled as separate subgroups in TA445
» Tofacitinib company model - subgroups modelled together (PASI response
assessed separately for each subgroup and weighted average calculated for

\ overall population) /




Health states in model

Initial treatment period
 PsARC response assessed at 3 months for all treatments to determine whether
treatment continues
— this does not reflect the continuation rule for all comparators e.g. NICE
guidance for secukinumab recommends response assessed at 16 weeks

Continued treatment period

» Constant risk of discontinuation (12-week probability 3.96%, from TA445) due to
any cause applied

* On discontinuing HAQ-DI and PASI scores revert to baseline

» Patients move to initial treatment period of ustekinumab (no prior bDMARD
population only) or BSC

BSC

« Assumed to be a mix of cDOMARDs and palliative care

» Placebo rates from the NMAs used as a proxy for BSC

» Corresponding BSC PsARC and PASI response maintained until death but
HAQ-DI progresses according to natural history



Disease progression over time

Arthritis element of PsA progressive, psoriasis element not progressive = under

BSC, HAQ-DI scores worsens over time but PASI scores don'’t

HAQ-DI: 0

- Patients have treatment specific HAQ- v
DI change based on PsARC response

* Improvement maintained whilst on-
treatment (excluding apremilast)

HAQ, score
- (=) (%]
i o i
(=] (=) (=]

= h
]
=]

=
i
(=]

» For patients without response/ who stop
treatment, HAQ-DI score is assumed to " : o - " .
rebound (equal to initial gain) and then Years
progress in line with BSC —— Established ondrug  —— Disconinue ater 3years  ——Natural istory
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ERG concerned about assumption that patients responding to tofacitinib do not
experience HAQ progression - no long term data to support

Explored with scenario analyses using different rates of HAQ-DI progression
Unlikely that HAQ has linear progression over entire extrapolation period

BSC practice may change over time - assumptions about HAQ progression
should be updated (assumptions based on research from 2009)




Key assumptions in company model

PsARC non-responders discontinue at 3 months for all therapies

Patients treated with tofacitinio & bDMARDs have no HAQ-DI progression
PASI scores do not progress after initial 3 months of treatment

PASI75 response correlated with PSARC response

HAQ & PASI scores return to baseline level after discontinuation of all treatments
apart from apremilast & BSC

All populations categorised into no psoriasis (50%), mild/moderate psoriasis (25%)
and moderate to severe psoriasis (25%) = subgroups modelled together with
weighted average calculated for overall population (different approach to TA445)

Company modelled weighted average PASI score for the three psoriasis
categories - sub-populations were not defined on psoriasis levels

ERG concerned with assumption of no on-treatment HAQ progression (slide 27)
ERG concerned as baseline PASI scores can impact cost-effectiveness results
Severity of psoriasis determines which dose of SEC is appropriate comparator

ERG explored by defining the sub-populations by psoriasis level (in line with
TA445)




Treatment sequences

Treatment sequence

Patient sub-population
s

TOF, ADA, APR, CZP, ETN,

Sub-population 2 UST BSC
GOL, INF, SEC (188mg), BSC

Sub-population 3: TOF, SEC (300mg), UST, BSC BSC -

Sub-population 4 TOF, SEC (188mg), UST, BSC BSC -

* Response rates for subsequent lines of treatments taken from bDMARD-
experienced NMAs to reflect differences in efficacy between lines of therapy

« ERG concerned that for treatments other than UST & SEC, model does not
account for treatment effect degradation for subsequent lines of treatment

* In TA455 committee concluded assumption of no degradation unlikely (although
recognised not enough data to estimate magnitude of degradation)

* For patients with low PsSARC response, assumption could overestimate tofacitinib

cost-effectiveness; ERG could not quantify due to lack of flexibility in model -




Utility values

- EQ-5D data collected in OPAL, but utility algorithm from TA445 used in base case
« Scenario analyses with algorithm derived from OPAL data presented
« OPAL clinical data applied to tofacitinib alone & tofacitinib and comparators

Utility algorithms ____|Intercept | HAQ-DI |_PASI _

TA445 algorithmi% 0.897 -0.298 -0.004
bDMARD naive (OPAL B B e
Broaden)

bDMARD experienced B B e
(OPAL Beyond)

« Impact of adverse events on health-related quality of life not modelled (as in
TA445) - assumed to be captured in withdrawal rate

« Upon withdrawal HAQ-DI and PASI score is assumed to return to baseline

i\( = company base case



Costs and health care resource use

Psoriasis management costs

No psoriasis Mild to mod Mod to severe
Uncontrolled psoriasis £0 £224.18 £640.83

Controlled psoriasis (PASI 75) £0 £18.12 £18.12

« Administration costs in 15t cycle =
« £45.00 (nurse time) for ADA, CZP, ETN, GOL, SEC (all doses)
« £241.00 (intravenous infusion) for INF

« Administration costs in 2"+ cycle =
« £241.00 (intravenous infusion) for INF

» Monitoring costs in 15t cycle = £212.22 for all treatments

« Monitoring costs in 2"+ cycle = £4.01 for all treatments

« Cost per unit increase in HAQ-DI = £1,547.04 + (£466.47 x HAQ)
« based on Kobelt et al algorithm for rheumatoid arthritis

» Costs of adverse events not modelled

30



Cost effectiveness results

« Some comparator technologies have confidential discounts

» Because of this, results incorporating all intervention and comparator
discounts are confidential > presented in a confidential appendix for
committee members

« Results presented here incorporate:

confidential tofacitinib patient access scheme (PAS) discount

publically available PAS discounts for certolizumab pegol &
golimumab

publically available biosimilar prices for etanercept & infliximab
publically available list price for ustekimumab (no PAS)

publically available list prices for apremilast & secukinumab
(technologies have confidential PAS discounts - analyses in
confidential discount)



s wn -

Cost effectiveness results

Company base-case sub-population 2 (corrected by ERG)
Company base-case sub populations 3 & 4
Company scenario analyses

ERG sensitivity analysis: NMA PsARC model specifications (sub-
population 2)

* No placebo adjustment, random effects
* Placebo adjustment, class effects (tof 5mg & 10mg doses separated)
ERG sensitivity analysis: severity of psoriasis (sub-populations 2 & 4)

ERG sensitivity analysis: on-treatment HAQ-DI progression (sub-
populations 2, 3 & 4)

« Tofacitinib progression = apremilast progression
* 11% tofacitinib patients progress at BSC rate
* 11% tofacitinib patients progress at apremilast rate



CONFIDENTIAL

Company base case (corrected by ERG)
Sub-population 2: bDMARD naive

Pairwise comparlson v BSC
Total Total ICER: fully inc.
costs £ | QALYs £

BSC I :
Tofacitinib I £32,822 252 £13,029 £13,029
Apremilast s £39,434 2.02 £19,555 D
Adalimumab £47,275  2.67 £17,701 ED
Cert Pegol I £49,490  2.89 £17,145 ED
Etanercept N £50,598  3.20 £15,799 £26,006
Secukinumab N £51,143  2.85 £17,931 D
Golimumab N £53,774 291 £18,507 D
Infliximab I £69,389  3.26 £21,270 £315,590

D = Dominated, ED = Extendedly dominated



CONFIDENTIAL

Company base case
Sub-populations 3 & 4: prior-bDMARD & TNF-ai contraindicated

Total costs | Total Pairwise comparison v BSC ICER:
£ QALYs m AQALYs | ICERE |fullyinc.£

Sub-population 3: prior-oDMARD

BSC I : : : :

Tof B B 1732 1.30 £9,001 £9,001

Ust B B 26,709 142  £18,761 £124,510
Sec B B <54206 160  £33914 £157,429
- ===
BSC I : - : :
Tof B B <8930 1.14 £7,825 £7,825
Ust B Bl 24979 1.33 £18,837 ED
Sec B B 30,153 1.62  £18,557  £43,872

D = Dominated, ED = Extendedly dominated



Company scenario analyses

Tofacitinib ICER vs BSC (£/QALY)

naive* bDMARD | contraind.
Base case £13,419 £9.001 £7,825

Pessimistic NMA: using alternative NMAs
with worst outcomes for tofacitinib
O.ptImIStIC NMA: using altern.a.tlye NMAs £12.013 £7.908 £6.089
with best outcomes for tofacitinib

ACR20 stopping rule (instead of PSARC) £12,996 £8,968 £7,516
Data for BSC, tofacitinib and adalimumab

£14,124 £9,001 £8,599

from OPAL Broaden direct comparison 2/ ] ]
OPAL Broaden direct comparison data for

tofacitinib and adalimumab, NMA data for £12,913 - -
other treatments

Utility values from OPAL (all treatments) £18,235 £10,522 £10,655
Utility values from OPAL (tofacitinib only) £13,582 £9,229 £8,032

* Results for bDMARD-naive population have not been corrected by ERG



CONFIDENTIAL

ERG sensitivity analysis (NMA model)
Sub-population 2: bDMARD naive

No placebo adjustment, random Placebo adjustment, class effect
effects assumed

Total ICER fuIIy TotaI ICER: fuIIy inc.

BSC

Tof _ - £13,355 £13,011
At N N D D
Ada NN N ED ED
Czz NN N ED ED
Sec I e D £28,866
Etn I B £21,186 D
Gol NN N D D
Inf I e £156,878 £320,148

D = Dominated, ED = Extendedly dominated i\( = ERG preferred



CONFIDENTIAL

ERG sensitivity analysis (psoriasis level)
Sub-population 2: bBDMARD naive

No pfloslstlnséi (sec Mild-mod (sec 150mg) | Mod-severe (sec 300mg)

ICER: ICER:
S fully inc. fully inc.

G
BSC N N - I .
Tof N El £1432% N
At I W D N =N
Sec | N BN ED N N
Ada I D N =n
Czp N BN ED N N
Etn I B 23530 N
Gol NI N D N N
Inf I M £732.175 | .

£256,411




CONFIDENTIAL

ERG sensitivity analysis (psoriasis level)
Sub-population 4: TNF-ai contraindicated

No ps1°5:)lfns:); (sec Mild-mod (sec 150mg) | Mod-severe (sec 300mg)

ICER: ICER: ICER:
< fully inc. fully inc. fully inc.

Tof - - £8.972 - - £7.769 - £5.680
Sec N BNl 32730 HEE B 20262 I ED
Ust THIE I D TN I D Bl 75660

» Psoriasis level sensitivity analyses uses the ERG preferred NMA model
« Tofacitinib cost-effectiveness appears to increase with severity of psoriasis
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CONFIDENTIAL

ERG sensitivity analysis (progression)
Sub-population 2: bBDMARD naive

. TOF progression = APR | 11% patients progress | 11% patients progress at
progression at BSC rate APR rate
> | ICER: > | ICER: & > | ICER:
. S fully inc. fully inc. fully inc.
BSC 1N I - 1 N - 1 N -
Tof B B <5706 T Bl £13,531 B Bl <13,266
Aer NN EE D I N D I N D
Ada N ED I N ED I N ED
Czp N B ED I HN ED N N ED
Etn N B 269 B B 24735 B Bl 226,650
Gol N HE D N N D N N D
Sec N HE D N N D I N D
Inf B B 320,148 B B <320.148 HHEEE Bl £320.148



CONFIDENTIAL

ERG sensitivity analysis (progression)
Sub-populations 3 & 4: prior-bDMARD & TNF-ai contraindicated

11% at BSC rate 11% at APR rate

Sub-population 3:

BSC 1N
Tof B B 5400 HEHEE B 094 HEl I 0472
Ust HEE B 2327 HEE B 564441 HEE B 585041

Sec

HEE Pl o742 HEE 57420 HEE i £157.429
Sub-population 4:

BSC 1N - 1 B - 1IN -
Tof B Bl <3206 HEEE B 8670 HEE Bl £8230
Ust I e N B e N I ED
Sec B B 254 HEEE B 236554 HEE J 239888




Equality and innovation

* No equality issues identified by stakeholders

— Tofacitinib is oral therapy whereas most comparators are injected
subcutaneously - improved accessibility for people with affected
joints vs comparators

« Company’s view on innovation:

— 18t JAK inhibitor: modulates multiple cytokines specifically associated
with the pathogenesis of PsA

— Oral treatment, convenient and may improve adherence

— In the OPAL trials tofacitinib demonstrated efficacy across the
spectrum of relevant disease domains: peripheral arthritis, enthesitis,
dactylitis, and skin manifestations, as well as physical functioning
and patient-reported outcomes

— No benefits not captured in the QALY highlighted



Key clinical issues

How is tofacitinib used in clinical practice? When would clinicians choose
tofacitinib?

Are the OPAL trials generalisable? Uncertainty with...
« Concomitant use of other cOMARDs instead of methotrexate
* Distribution of previous TNF-ai use

« OPAL Broaden & Beyond had 12- & 6- month follow-up but placebo
controlled phase was only 3 months

Which is the most appropriate NMA model for bDMARD-naive PsARC
outcome?

» Placebo-adjustment & random effects
* No placebo-adjustment & random effects
» Class effect, placebo-adjustment & random effects

|s tofacitinib an effective treatment?
« PsARC not stat. significantly different from placebo in OPAL Broaden
* One of the least effective treatments for PSARC in all NMA analyses
* Longer term evidence from OPAL Balance



Key cost effectiveness issues

» Should psoriasis subgroups be modelled
separately?

* Treatment effect degradation...

* Are assumptions about treatment effectiveness
plausible?

* Would treatment effect differ by line of use?
* Any there any equalities issues?
* |s tofacitinib innovative?

* Are there any benefits not captured in the QALY
calculations?
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WinBUGs Bayesian inference Using Gibbs Sampling (for Windows)

Wk Week

WMD Weighted mean difference
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1  Decision problem

The decision problem for this appraisal asks if tofacitinib is clinically and cost-

effective in line with its full (anticipated) marketing authorisation:

Further details of the decision problem, its alignment to the final scope issued by
NICE (1), and how it has been addressed in this submission are presented in Table
1.
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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

disease has not responded adequately to
1 non-biological DMARD

¢ Non-biological DMARDs

Sub-population 2 — For people whose
disease has not responded adequately to
at least 2 non-biological DMARDs:

e Biological DMARDs (with or
without methotrexate, including
etanercept, adalimumab,
infliximab, golimumab,
certolizumab pegol,
secukinumab); apremilast

Sub-population 3 — For people whose
disease has not responded adequately to
non-biological DMARDs and 1 or more
TNFis:

e Ustekinumab; certolizumab
pegol; secukinumab; best
supportive care

Sub-population 4 — For people in whom
TNFis are contraindicated or not
tolerated:

disease has not responded adequately to
at least 2 non-biological DMARDs
e Biological DMARDs; apremilast;
best supportive care

Sub-population 3 — For people whose
disease has not responded adequately to
non-biological DMARDs and 1 or more
TNFis:
e Ustekinumab; secukinumab; best
supportive care

Sub-population 4 — For people in whom
TNFis are contraindicated or not tolerated
e Ustekinumab; secukinumab; best
supportive care

Population Adults with active PsA whose disease has | aquits with active PsA whose disease has | This was considered consistent with the
not responded adequately to previous not responded adequately to previous final scope
DMARD therapy or for whom DMARDs | DMARD therapy or for whom DMARDs
are not tolerated or contraindicated are not tolerated or contraindicated

Intervention Tofacitinib (alone or in combination with Tofacitinib (in combination with a Marketing authorisation is anticipated for
non-biological DMARD) csDMARD) tofacitinib in combination with a

csDMARD
Comparator(s) Sub -population 1 — For people whose Sub-population 2 — For people whose Pfizer seek to align the sub-populations

assessed in this appraisal to those
populations that have received positive
recommendations from NICE in previous
TAs (i.e., sub-populations 2, 3, and 4);
consequently, we have not submitted
results for sub-population 1.

There were insufficient data to subdivide
patients into those who had failed 1 non-
biological DMARD and those who had
failed 2 non-biological DMARDSs, as per
the NICE scope. Therefore, as per the
approach taken by the AG in TA445, two
populations are included in the
submission NMAs: bDMARD-naive and
bDMARD-experienced. If a study had
been included in the TA445 NMA
bDMARD-naive network, we assumed
that the majority of patients had received
at least 1 previous non-biological
DMARD.

Best supportive care was included as a
comparator for all sub-populations to
serve as a benchmark against which cost-
effectiveness may be assessed. This is
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e Ustekinumab; secukinumab; best
supportive care

consistent with previous appraisals from
TA199 (2) and TA445 (3).

Certolizumab pegol has been excluded
from sub-population 3 because the data
available from the RAPID PsA trial
informs only a subset of patients in this
sub-population (i.e., primary responders
to a prior TNFi who were secondary
failures [primary non-responders were
explicitly excluded from this trial]) (4).

Outcomes

The outcome measures to be considered
include:

e disease activity
e functional capacity
e disease progression

e periarticular disease (for
example, enthesitis, tendonitis,
dactylitis)

e mortality
e adverse effects of treatment
e health-related quality of life

The outcome measures include:

¢ disease activity: ACR20, ACRS50,
ACRY70, ACR response criteria
components, PASI50/75/90, PsARC,
MDA

o functional capacity: HAQ-DI, HAQ-DI
conditional on PsARC response
status

o disease progression: van der Heijde-
mTSS

e periarticular disease (for example,

enthesitis, tendonitis, dactylitis): DSS,

LEIl, SPARCC

e health-related quality of life: SF-36
(physical functioning component),
FACIT-F (total score), DLQI, ISI

e mortality
e adverse effects of treatment

N/A

Economic analysis

e The reference case stipulates that the
cost effectiveness of treatments
should be expressed in terms of
incremental cost per QALY.

e The reference case stipulates that the
time horizon for estimating clinical
and cost effectiveness should be

The cost effectiveness of treatments was
expressed in terms of incremental cost
per QALY.

Economic analyses have taken a lifetime
approach (40 years) in line with
TA199/445 (2, 3) and have considered

This was considered consistent with the
final scope
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sufficiently long to reflect any
differences in costs or outcomes
between the technologies being
compared.

e Costs will be considered from an
NHS and Personal Social Services
perspective.

e The availability of any patient access
schemes for the intervention or
comparator technologies will be taken
into account.

e For the comparators, the availability
and cost of biosimilars should be
taken into consideration.

biosimilar prices and net discounts where
publicly-accessible patient access
schemes (PAS) were available.

Subgroups to be

If evidence allows, the following

The economic evaluation considers three

Evidence in the subgroups contained

considerations
including issues
related to equity or
equality

tofacitinib is recommended for use in
England and Wales.

considered subgroups will be considered: sub-populations, as detailed above. within the final scope (i.e., reason for
e Reason for treatment failure (for treatmer_}[t fat|lure and ;:;resencilggvetrllft.ycc;f
: ; concomitant psoriasis) was not identifie
example, lack of efficacy, intolerance The economic model also accounts fora | f t duct
or adverse events) Or comparator products
g . distribution of patients with no psoriasis,
* Presence or severity of concomitant | mild to moderate psoriasis and moderate
psoriasis (no psoriasis, mild, to severe psoriasis, as per TA445 (3).
moderate or severe psoriasis)
Special No equality issues are anticipated if No equality issues are anticipated. This is considered consistent with the

final scope

Abbreviations: ACR, American College of Rheumatology; bDMARD, biologic disease-modifying anti-rheumatic drug; csDMARD (~non-biological DMARD), conventional synthetic disease-modifying
anti-rheumatic drug; DLQI, Dermatology Life Quality Index; DMARD, disease-modifying anti-rheumatic drug; ; DSS, Dactylitis Severity Score; FACIT-F, Functional Assessment of Chronic lliness
Therapy- Fatigue Scale; HAQ-DI, Health Assessment Questionnaire Disability Index; I1SI, ltch Severity Index; LEI, Leeds Enthesitis Index; MDA, Minimal Disease Activity; mTSS, modified Total
Sharp Score; NICE, National Institute for Health and Care Excellence; NMA, network meta analysis; NHS, National Health Service; PAS, Patient Access Scheme; PASI, Psoriasis Area and Severity
Index ; PsA, psoriatic arthritis; PSARC, Psoriatic Arthritis Response Criteria; QALY, quality-adjusted life year; SPARCC, Spondyloarthritis Research Consortium of Canada; TA, technology appraisal;
TNFi, tumour necrosis factor inhibitor.
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B.1.2 Description of the technology being appraised

A summary of the technology being appraised is presented in Table 2.

Table 2: Technology being appraised

UK approved name and brand
name

UK approved name: Tofacitinib citrate
Brand name: XELJANZ

Mechanism of action

Tofacitinib offers a novel mechanism of action for the
treatment of PsA through the potent, selective and
reversible inhibition of the JAK family (5). The JAK family
controls activation of signaling cascades for many
cytokines important for the pathogenesis of immune-
mediated inflammatory diseases, making them
candidates for targeted therapeutic interventions for RA,
psoriasis, PsA, and axial spondyloarthritis.

In enzymatic assays, tofacitinib inhibits JAK1, JAK2,
JAK3, and to a lesser extent tyrosine kinase 2 (6). In
contrast, tofacitinib is not thought to inhibit other kinases
in the human genome. In human cells, tofacitinib
preferentially inhibits signalling by heterodimeric cytokine
receptors that associate with JAK3 and/or JAK1 with
functional selectivity over cytokine receptors that signal
via pairs of JAK2. Inhibition of JAK1 and JAK3 by
tofacitinib attenuates signalling of interleukins (IL-2, -4, -6,
-7, -9, -15, -21) and type | and type Il interferons, which
results in modulation of the immune and inflammatory
response in PsA.

Marketing authorisation/CE mark
status

¢ Regulatory submission to EMA: The application was
submitted on

e CHMP iositive opinion is expected on

Marketing authorisation: expected -

o UK availability: |

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

Contraindications for tofacitinib are:

o Hypersensitivity to the active substance or to any of
the excipients;

e Active tuberculosis, serious infections such as sepsis,
or opportunistic infections;

e Severe hepatic impairment; and

e Pregnancy and lactation.

It is recommended not to initiate dosing in patients with
haemoglobin <9 g/dL or an absolute neutrophil count
<1,000 cells/mm3 or an absolute lymphocyte count <750
cells/mms3.
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Method of administration and The recommended dose of tofacitinib is available in 5 mg
dosage film-coated tablets for twice daily oral administration.

A dose of 5 mg once daily is appropriate for patients with
severe renal impairment (creatinine clearance
<30 mL/min).

A dose of 5 mg once daily is appropriate for patients with
moderate hepatic impairment (Child—Pugh B).

Additional tests or investigations The monitoring requirements specific to tofacitinib are
included as elements of standard NHS Trust policies for
bDMARDs and should therefore not be considered as
additional to current clinical practice.

List price and average cost of a The list price of a 56-tablet pack of 5 mg tofacitinib is
course of treatment £690.03 (excluding VAT; BNF online [2017]). The
average cost per patient for the first 6 months is
estimated at £4,500.60 based on the list price. The
average cost per patient for subsequent years is
estimated at £9001.19 based on the list price.

Patient access scheme For the previously NICE-approved RA indication (TA480),
the company has agreed a patient access scheme with
the Department of Health. This scheme provides a simple

discount of I I
to the list price of tofacitinib, with the

discount applied at the point of purchase or invoice.

The level of the discount is commercial in confidence.

The Department of Health considered that this patient
access scheme does not constitute an excessive
administrative burden on the NHS.

Abbreviations: bDMARD, biologic disease-modifying anti-rheumatic drug; BNF, British National Formulary; CHMP, Committee
for Medicinal Products for Human Use; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; DMARD,
disease-modifying anti-rheumatic drug; EMA, European Medicines Agency; IL, interleukin; JAK, Janus kinase; mg, milligram;
mL, millilitre; NHS, National Health Service; NICE, National Institute for Health and Care Excellence; PsA, psoriatic arthritis;
RA, rheumatoid arthritis; TA, technology appraisal; VAT, value-added tax.

B.1.2.1 Regulatory approval outside the UK
Tofacitinib was approved in the US by the Food and Drug Administration (FDA) in

December 2017 for treatment of adult patients with active PsA who have had an
inadequate response or intolerance to MTX or other DMARDSs (7). Tofacitinib may be

used in combination with MTX or other non-biologic DMARDs (7).

B.1.2.2 Ongoing HTAs in the rest of the UK

Submission to the Scottish Medicines Consortium is planned for [Jj 2018.

B.1.2.3 Changes in service provision and management

Tofacitinib is an orally-administered treatment option for patients with PsA who may
otherwise progress to a parenteral bDMARD, which are predominantly administered
subcutaneously. To self-inject subcutaneous bDMARDSs, patients are typically
required to undergo thorough training in injection technique and attain endorsement
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from the relevant healthcare professional that their self-administration is appropriate
(8-13). Consequently, as an oral treatment, tofacitinib is likely to have a positive
impact on service provision compared with the most frequently used treatments
currently recommended by NICE for PsA. In addition, as a small molecule, tofacitinib
does not require refrigeration (i.e., it does not have the cold chain requirements
necessary for parenteral treatment options) and, as an oral option, is easy for

patients to self-administer.

B.1.2.3.1 Additional tests/investigations

No additional tests or investigations are required beyond those that are already part
of current clinical practice for bDMARDs (that is, included as elements of standard
NHS Trust policies) and comprehensive checklists can be found in the risk
minimisation materials associated with the online Summary of Product
Characteristics (SmPC) available at: https://www.medicines.org.uk/emc/. These are
detailed below in Section B.1.2.3.4.

B.1.2.3.2 Main resource use to the NHS associated with the technology

In addition to outpatient contact, patients receiving tofacitinib will require resources
dedicated to pre- and on-treatment monitoring. These are consistent with the
requirements for both non-biological DMARDs (conventional synthetic DMARDs;
csDMARDs) and bDMARDs and include:

e Full blood count (pre- and on-treatment)

e Erythrocyte sedimentation rate or C-reactive protein (pre- and on-treatment) for

disease activity assessment
e Biochemical profile (pre- and on-treatment)
e Chest X-ray (pre-treatment)
e Tuberculosis test (pre-treatment)

The time between monitoring visits for tofacitinib is typically three months after initial
stabilisation, as it is with bDMARDs and csDMARDSs currently used by the NHS.
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B.1.2.3.3 Additional infrastructure requirements

Not applicable.

B.1.2.3.4 Patient monitoring requirements

Currently, the SmPCs of all NICE-recommended bDMARDs state that patients

should be monitored for signs of infection (8-14).

In line with the European League Against Rheumatism (EULAR) recommendations,
clinicians should be aware of the higher risk for cardiovascular disease in patients
with rheumatoid arthritis (RA), compared with the general population, which may also
be applicable to patients with ankylosing spondylitis (AS) and PsA (15). As a result,
cardiovascular disease risk assessment is recommended for all patients with RA, AS
or PsA at least once every five years and should be reconsidered following major

changes in anti-rheumatic therapy (15).

A summary of tofacitinib monitoring requirements is presented in Table 3 below (and

described in detail in the SmPC and associated risk minimisation materials).

Table 3: Tofacitinib monitoring requirements

B.1.2.3.5 Need for concomitant therapies

Tofacitinib is indicated for treatment of active PsA in combination with a csDMARD.
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B.1.3  Health condition and position of the technology in the

treatment pathway

e PsA is the second most common inflammatory joint disease in early arthritis
clinics (after RA), and has a substantial detrimental impact on the physical
function and quality of life of patients (17-19). In England in 2016, PsA was
estimated to affect over 105,000 adults (20, 21).

e PsA s a heterogeneous inflammatory arthritis with broad musculoskeletal
phenotypes and extra-articular manifestations (e.g., skin psoriasis) (22) and

may result in permanent joint damage (23, 24).

e PsA primarily affects working age adults (25) and, as a consequence, imposes
a substantial economic burden on patients, the health care system, workplaces
and society (26-36). Approximately 42% of patients with PsA also have multiple

comorbid conditions, such as hyperlipidaemia and hypertension (26, 27).

e The heterogeneous nature of PsA necessitates a broad range of treatment
options, with no single agent capable of achieving key treatment goals such as

minimal disease activity (MDA) in all patients (22).

e Forty-six percent of PsA patients report that currently-available therapies can
actually be worse than the condition itself, with 85% reporting that there is a
need for better therapies (37). There is preference amongst PsA patients for

oral treatments over those administered subcutaneously or intravenously (38).

o Patients with PsA rarely achieve PsA-specific remission (39) and frequently
discontinue their TNFi treatment due to lack of efficacy/tolerability.
Consequently, a need exists for additional medications beyond those currently-
available that work across multiple cytokines involved in the pathogenesis of
PsA (40).

e Tofacitinib provides patients with active PsA who have had an inadequate
response to previous treatment (csDMARD and TNFi) with:

o an orally-administered treatment option;

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 19 of 207



o a novel mechanism of action;
o a proven efficacy profile across multiple PsA domains; and

o an acceptable safety profile.

B.1.3.1 Disease overview

PsA is a complex inflammatory condition which has a significant detrimental impact
on physical function and quality of life through a range of characteristic clinical
manifestations, including peripheral arthritis, axial arthritis, dactylitis, enthesitis, skin
psoriasis, and nail disease (17-19). In early arthritis clinics, PsA has been reported to
be the second most common inflammatory joint disease after RA (41, 42). Men and
women are equally likely to be affected by PsA, which principally affects adults of
working-age, with a peak onset between the ages of 30 and 50 years (43). In
England in 2016, PsA was estimated to affect 105,010 adults (20, 21). PsA is
associated with psoriasis, and up to 24% of patients with psoriasis may go on to
develop PsA (44). The proportion of patients who have psoriasis before their PsA
diagnosis has been found to range from 61.3% to 82.3%, and the majority of cases
of PsA in these patients occur within 7 to 15 years of the onset of psoriasis (45).
Irreversible joint damage occurs as affected joints become chronically inflamed,

leading to bone erosion (23, 24).

PsA imposes a substantial economic burden on patients, health care resources, and
society (26-36). The multiple clinical manifestations associated with PsA result in
physical disability and confer a significant psychosocial impact (40). Patients with
PsA are often additionally affected by a range of comorbidities including
hyperlipidaemia (47.5%), hypertension (47.3%), depression (21.2%), type 2 diabetes
mellitus (20.2%), and fibromyalgia (16.6%), with 42% of patients estimated to have
multiple comorbid conditions (26, 27). Patients with PsA also experience substantial
functional limitations, including pain, sleep disturbances, fatigue, severe stiffness,
and reduced mobility (34). In a recent study involving 13 countries, EULAR designed
a questionnaire that can be used to calculate a score reflecting the impact of PsA
from the perspective of patients (46). This identified the five most important domains
of health impacted by PsA from the patients’ perspective, which were pain (in the

joints and spine), skin problems (including itching), fatigue (both physical and
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mental), ability to pursue work and leisure activities, and functional capacity (i.e., the

ability to perform daily tasks) (46).

A 2010 study performed in the UK demonstrated that the total mean annual
observed health care costs for PsA ranged from £1252 per person, for the least
severely affected patients (Health Assessment Questionnaire: HAQ <2), to £2947
per person for the most severely affected patients (HAQ >2). This was slightly higher
than the annual cost previously found to be associated with RA (~£579.94 per
person for patients with a HAQ score between 1 and 2 and £1673.41 for patients
with a HAQ score >2), suggesting a potentially greater economic burden related to
PsA than RA (30, 31). In the workplace, PsA is associated with a loss of productivity,

as well as high levels of unemployment and work disability (34, 35).
B.1.3.2 Clinical pathway of care

B.1.3.2.1 NICE guidance

A variety of tumour necrosis factor inhibitors (TNFis) are approved by NICE for
treating PsA. NICE technology appraisals (TA) 199 (2) and 220 (47) recommend
etanercept, infliximab and adalimumab, and golimumab, respectively, when a patient
has peripheral arthritis with three or more tender joints and three or more swollen
joints, and the PsA has not responded to at least two csDMARDSs, given alone or in
combination. Ustekinumab (an IL-12 and IL-23 inhibitor) is recommended in NICE
TA 340 (48) when treatment with TNFis is contraindicated, but would otherwise be
considered (as per TA199 (2) and TA220 (47)), or the person has had treatment with
one or more TNFi. Apremilast (a PDE4 inhibitor; targeted synthetic DMARD
[tsDMARD]) and certolizumab pegol (a PEGylated FAB’ fragment of a TNFi) and
secukinumab (an IL-17A inhibitor) are recommended in NICE TA 433 (49) and 445
(3), respectively, for patients whose disease has not responded to at least two
csDMARDs. In TA445, certolizumab pegol is also recommended when a TNFi has
stopped responding after the first 12 weeks of therapy, whilst secukinumab is
recommended when the disease has not responded to TNFi treatment within the first
12 weeks, or after 12 weeks, or if TNFis are contraindicated. NICE appraisals are
ongoing for two treatments which may soon be added to the PsA treatment pathway:

ixekizumab, an anti-IL-17A (NICE guidance publication is expected in October 2018),
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and abatacept, a T-cell inhibitor (NICE guidance publication is expected in July

2018). Full details of relevant NICE guidance are presented in Appendix L.

Biosimilars of etanercept and infliximab are currently available for use in the NHS for
PsA (1, 50).

B.1.3.2.2 Clinical guidelines for treatment of PsA

Clinical guidelines for PsA (22, 51-54) emphasise several common treatment goals:
control of symptoms, prevention of structural damage, and normalisation of

functional and social participation.

An international task force of experts has recommended a ‘treat-to-target’ approach
for spondyloarthritis, including PsA (55, 56), which is an approach also
recommended by EULAR (22). The strategy proposes disease remission as the
therapeutic target. However, as remission may be a difficult goal to achieve,
low/minimal disease activity (LDA/MDA) has been considered a useful alternative
target (22, 55). The Group for Research and Assessment of Psoriasis and Psoriatic
Arthritis (GRAPPA; a non-profit consortium of rheumatologists, dermatologists,
radiologists, geneticists, methodologists, epidemiologists, patient research partners,
and biopharmaceutical industry representatives) propose a set of six standards and
an individualised treatment pathway for six clinical domains: peripheral arthritis, axial
disease, enthesitis, dactylitis, nails and skin; which along with comorbid conditions
influence therapy recommendations (55). NICE recommend the use of
bDMARDs/tsDMARDs in adults with active and progressive PsA when they have
peripheral arthritis with three or more tender and three or more swollen joints, and
when the disease has not responded to a trial of at least two csDMARDS, alone or in
combination (57). The guidelines recommend discontinuation of
bDMARDs/tsDMARDs for patients whose disease has not shown an adequate
response using the Psoriatic Arthritis Response Criteria (PsARC) at 12 (2, 3, 47), 16
(3, 49) and 24 weeks (48). The British Society for Rheumatology/British Health
Professionals in Rheumatology (BSR/BHPR) guidelines (for peripheral arthritis in
PsA) are broadly similar in terms of patient eligibility for TNFis and response

assessment using PSARC (54).
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The clinical guidelines for treatment of PsA outlined above are summarised more

comprehensively in Appendix L.

B.1.3.3 Issues relating to current clinical practice

PsA is a heterogeneous disease (22) and thus requires a broad range of drug
interventions to optimally manage patients. Although bDMARDs are effective in the
treatment of PsA, these therapies are associated with limitations. These limitations
include the injectable administration of these agents requires training by a healthcare
professional, and injections or infusions can also be associated with injection
site/infusion site reactions (9-11, 14). In the Multinational Assessment of Psoriasis
and Psoriatic Arthritis (MAPP) survey of over 3,000 patients conducted in the US,
Canada, France, Germany, ltaly, Spain, and the UK (n=327) (58), more than 50% of
respondents found oral csDMARDs (e.g. MTX) or injectable bDMARDs (e.g.
adalimumab, etanercept) to be burdensome (37). Thirty percent of patients who have
ever used oral therapies and 15% of patients who have ever used bDMARDs
reported that oral csDMARDs were burdensome due to side effects/abnormal
laboratory tests. Biologic DMARDs were burdensome primarily due to fear and
anxiety of injections and the physical preparation for self-injection (26%),
inconvenience (15%), adverse events (15%), pain/discomfort (7%), and a lack/loss
of effectiveness (2%). Forty-six percent of respondents reported that currently-
available therapies can actually be worse than the condition itself, and 85% of
respondents felt that there was a need for better therapies (37). A recent U.S survey
of treatment preferences among patients with PsA suggested that route of
administration was the most important consideration, with patients reporting a

preference for oral formulation over self-injection and intravenous infusion (38).

Among PsA patients treated with TNFis, treatment persistence is generally low, with
approximately 30% to 50% discontinuing their index TNFi therapy during the first
year of treatment (59-62). In one study, 44% of patients discontinued their index
TNFi therapy during the first year primarily due to lack of efficacy (52%) and adverse
effects (28%) (61). Data specifically from the British Society of Rheumatology
Biologics Register (BSRBR) indicate that only 59% of patients remain on their first
TNFi for PsA after three years of treatment (63), and there is evidence of clinically

significant immunogenicity in some PsA patients receiving infliximab and
Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 23 of 207



adalimumab, correlating with low therapeutic drug levels and worsening disease
activity (64, 65). Furthermore, Norwegian hospital survey data reports that only one
in ten patients achieve PsA specific remission (39). The challenges of achieving
therapeutic targets (and maximising persistence of therapy) in patients with PsA
suggests that additional treatment options with a new mechanism of action and oral

route of administration would be valuable to patients.

B.1.3.3.1 The need for additional treatment options in TNFi-naive patients

Recent GRAPPA guidelines concluded that PsA patients who have adverse
prognostic risks factors (e.g., multiple swollen or tender joints or elevated C-reactive
protein) are at high risk for structural progression (53). The chosen therapy for these
patients should address as many active domains as possible and the guidelines
recommend TNFis (which have proven efficacy in multiple PsA domains) as first-line
treatment. However, some TNFi-naive patients may not be comfortable with the use
of a parenterally-administered treatment (40), and patient acceptability is highlighted
in the same guidelines as an important criterion for treatment selection. Several
studies in RA have assessed patient preferences with respect to mode of
administration of treatments and indicated a preference for oral versus parenteral
therapy (66-68). Similarly, as mentioned above, PsA patients report a preference for
oral formulation over self-injection and intravenous infusion (38). Currently,
apremilast is the only NICE-approved oral therapy for PsA. However, apremilast
demonstrated equivocal efficacy for ACR50 and 70 response rates at the 16-week
clinical assessment time-points in the PALACE 1, 2, and 3 clinical trials, (£10% of
enrolled or randomised patients were TNFi efficacy/therapeutic failures) and lacks
any radiographic data by which to assess joint damage progression in PsA (49, 69-
71). Therefore, there is a need for an oral, small molecule medication with an
acceptable safety profile and similar efficacy, both in magnitude and domain
coverage, to a TNFi for patients with active PsA who are TNFi-naive and have had
an inadequate response to csDMARD treatment. Tofacitinib addresses these unmet

needs.
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B.1.3.3.2 The need for additional treatment options in TNFi-IR patients

Many PsA patients will eventually require additional treatment options, in the event
they no longer respond to or tolerate their TNFi treatment; however, treatment
alternatives for TNFi-IR patients are limited. Observational data suggest that
efficacy, safety, and drug survival rates of a second TNFi are inferior to that reported
for first time treatment with a TNFi (72, 73). An observational trial of PsA subjects in
Sweden demonstrated that ACR20 response at Month 3 was achieved by 47% of
first-time, and 22% of second-time TNFi switchers; ACR50 response rates were 21%
and 14%; and ACR70 response rates were 12% and 2% for first time and second
time switchers, respectively. Median drug survival time for patients in this study
switching TNFis for the first time was 64 months (95% CIl 31-97), compared with 14
months (95% CI 5-23) for second-time switchers (74), implying a need for

interventions with alternative mechanisms of action.

Currently-approved non-TNFi bDMARD treatments (such as ustekinumab and
secukinumab) demonstrate similar efficacy to TNFis on PsA musculoskeletal
domains, and superior efficacy on plaque psoriasis (75). However, the majority of
patients in clinical trials for these treatments were TNFi-naive, not TNFi-IR. Further,
a subset of data on these agents suggests lower efficacy in TNFi-IR patients as
compared to the rest of the study population (76, 77). These treatments also require
a parenteral route of administration (38). Furthermore, as previously discussed,
some TNFi treatments have been associated with clinically significant
immunogenicity in some patients, which has been shown to be an important
mechanism underlying treatment failure and loss of response over time across
multiple inflammatory diseases (78-82). As a synthetic, small molecule JaK inhibitor
(in contrast to a bDMARD), tofacitinib would not be expected to induce any

immunogenicity (83).

There are currently no NICE-recommended oral treatment options for PsA patients
who are TNFi-IR. There is therefore a clear unmet medical need for an oral, small
molecule treatment with a novel mechanism of action that has efficacy across
multiple PsA domains, and an acceptable safety profile, that can be used to
effectively treat TNFi-IR, as well as csDMARD-IR patients. Tofacitinib addresses

these unmet needs.
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B.1.3.3.3 Proposed positioning of tofacitinib within the clinical pathway

The proposed positioning of tofacitinib (Figure 1) is after csDMARDs as an
alternative to other currently recommended bDMARD/tsDMARDs; and after

treatment failure, intolerance or contraindication to a TNFi.

Tofacitinib offers a broad and novel mode of action through its inhibition of JAK,
which modulates multiple cytokines specifically associated with the pathogenesis of
PsA (5).

Figure 1: Proposed Positioning of Tofacitinib in the Treatment Pathway

Tofacitinib Secukinumab

Ustekinumab Certolizumab
pegol

Tofacitinib Golimumab
Patient requiring
treatment for active Etanercept Adalimumab

PsA, with 2 MAR " .
ZHUIENES LG Zesh 25 Secukinumab Apremilast

tender joints and 23
swollen joints Infliximab Certolizumab
pegol

Tofacitinib Secukinumab

Ustekinumab

Abbreviations: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug, PsA, psoriatic arthritis; TNFi, tumour
necrosis factor inhibitor

B.1.4  Equality considerations

No equality issues are anticipated if tofacitinib is recommended for use in England

and Wales in accordance with its expected marketing authorisation.

B.2 Clinical effectiveness

e Results from the OPAL clinical trial programme demonstrated efficacy of
tofacitinib 5 mg BD across multiple PsA domains including minimal disease
activity (84), signs and symptoms of PsA, physical functioning, and

radiographic progression.

e The clinical effectiveness of tofacitinib 5 mg BD in PsA was informed by two
pivotal trials, OPAL Broaden (csDMARD-IR and TNFi-naive population in a 12-

month, randomised, placebo- and active-controlled clinical trial) and OPAL
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Beyond (TNFi-IR population in a 6-month, randomised, placebo-controlled

clinical trial).

e Sustained efficacy and safety of tofacitinib 5 mg BD is supported by an ongoing
study, OPAL Balance, which is a long-term extension (LTE) study lasting 36
months and includes patients who had completed the OPAL Broaden and
OPAL Beyond clinical trials.

OPAL Broaden (csDMARD-IR and TNFi-naive)

e The ACR20 (50% vs 33%, p=0.01), ACR50 (28% vs 10%, p<0.001) and
ACR70 (17% vs 5%, p=0.004) response rates at Month 3 were all significant in
the tofacitinib 5 mg BD group when compared with placebo, were numerically
similar to adalimumab (ACR20 ~ 52%; . ACR50 ~ 33%; .
ACR70 ~ 19%, | at Month 3, and were sustained up to Month 12.

e The change in HAQ-DI score from baseline at Month 3 in the tofacitinib 5 mg
BD group was -0.35 vs -0.18 in the placebo group (p=0.006), which was
numerically similar to adalimumab (-0.38; | lll)) and was sustained up to
Month 12 (LSM change=-0.54).

e The LSM change from baseline in van der Heijde mTSS at Month 12 in the
tofacitinib 5 mg BD group was 0.01 vs -0.07 in the adalimumab group
(). = difference which was not considered to be clinically significant by

clinical experts.

e The PsARC response rate at Month 3 in the tofacitinib 5 mg BD group was
51.4% vs 44.8% in the placebo group (). a rate that was at least
sustained through Month 12 (64.5%). For adalimumab, the respective PsARC
response rates at Month 3 and Month 12 were 61.3% and 65.1% (comparison
of tofacitinib 5 mg BD with adalimumab of ||l at Month 3 and | at
Month 12).
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e The PASI75 response rate at Month 3 in the tofacitinib 5 mg BD group was
43% vs 15% in the placebo group (p<0.001), which was numerically similar to
adalimumab (39%; ) and was sustained up to Month 12.

e The MDA response rate at Month 3 in the tofacitinib 5 mg BD group was 26%
vs 7% in the placebo group (). which was numerically similar to
adalimumab (25%, [l and was sustained up to Month 12.

(Please note: OPAL Broaden was not sufficiently powered to make formal
statistical comparisons between tofacitinib and adalimumab; these are presented

as a guide to interpretation rather than to declare statistical significance).
OPAL Beyond (TNFi-IR)

e The ACR20 (50% vs 24%, p<0.001) and ACR50 (30% vs 15%; p=0.003)
response rates were significantly improved in the tofacitinib 5 mg BD group
compared with placebo, and ACR 70 (17% vs 10%; [l had a
numerically higher response rate. The improvements in the tofacitinib 5 mg BD

group were sustained up to Month 6.

e The change in HAQ-DI score from baseline at Month 3 in the tofacitinib 5 mg
BD group was -0.39 vs -0.14 in the placebo group (p<0.001) and was sustained
up to Month 6.

e The PsARC response rate at Month 3 in the tofacitinib 5 mg BD group was
58.8% vs 29.0% in the placebo group (i) and was sustained up to
Month 6.

e The PASI75 response rate in the tofacitinib 5 mg BD group at Month 3 was
21% vs 14% in the placebo group () and was at least sustained up to
Month 6 (34%).

e The MDA response rate at Month 3 in the tofacitinib 5 mg BD group was 23%
vs 15% in the placebo group ([ l]) and was sustained up to Month 6.
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OPAL Balance (csDMARD-IR/TNFi-naive and TNFi-IR)

Interim data from the LTE study OPAL Balance indicate that improvements in

HAQ-DI are largely sustained throughout an approximate two-year time period.
Adverse Reactions

e The clinical trial programme (OPAL Broaden, OPAL Beyond, and OPAL

Balance) demonstrates that treatment with tofacitinib 5 mg BD is well tolerated.

e Across the OPAL Phase lll clinical trial programme (OPAL Broaden, Beyond
and Balance) treatment with tofacitinib 5 mg BD was well tolerated. The most
frequent adverse events (AE) reported throughout the Phase lll trials were

headache, upper respiratory tract infections and nasopharyngitis.

e The safety profile of tofacitinib 5 mg BD is stable over time and consistent with
bDMARDSs currently recommended by NICE for the treatment of PsA.

e The tofacitinib safety profile in PsA is consistent with that of the tofacitinib RA
programme (which has more than eight years (85, 86) of observation in clinical
studies, more than 19,400 patient-years of drug exposure (85, 86), and
includes the incidence and stability (that is, incidence over time) of adverse

events of special interest.

e Safety events of special interest were infrequent and generally similar to those
observed with bDMARDs, with the exception of an elevated incidence of

Herpes Zoster.

B.2.1 Identification and selection of relevant studies

B.2.1.1 Search Strategy

Pfizer conducted a SLR to identify all relevant clinical data from the published
literature regarding the clinical effectiveness of treatments in PsA. The SLR was
performed in accordance with the methodological principles of conduct for

systematic reviews as detailed in the University of York Centre for Reviews and
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Dissemination’s (CRD) “Guidance for Undertaking Reviews in Health Care” and is

described in Appendix D.

B.2.1.2 Study selection

The methods discussed in Appendix D for study selection were further refined to

studies which included the licensed formulation of tofacitinib (5 mg, BD).

B.2.2 List of relevant randomised clinical effectiveness evidence

The SLR of clinical evidence identified two randomised controlled trials (RCTs) of
tofacitinib in the populations relevant to the decision problem. The OPAL clinical trial
programme consisted of two Phase Ill RCTs: OPAL Broaden (NCT01877668) and
OPAL Beyond (NCT01882439) (Table 4, Figure 2). OPAL Broaden studied adult
subjects with PsA who had previously had an inadequate response to csDMARDs
and were TNFi-naive; OPAL Beyond studied subjects who had previously had an
inadequate response to at least one TNFi (TNFi-IR). Both trials contribute to the

evidence base for tofacitinib’s PsA indication.

Figure 2: Overview of the tofacitinib OPAL clinical trial programme (Phase lll to
LTE study)

Study duration

6 months 12 months 36 months

OPAL Broaden LTE study: OPAL Balance

csDMARD-IR, TNFi-naive
Continued treatment from OPAL

OPAL Beyond Broaden and OPAL Beyond with
>1 TNFi-IR tofacitinib 5 mg BD or 10 mg BD

Abbreviations: csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; IR, inadequate response; LTE, long
term extension study; TNFi, tumour necrosis factor inhibitor

Throughout Section B.2 of this document, the publications for OPAL Broaden and
OPAL Beyond are used as the primary source where possible; additional detail from
the Clinical Summary Reports (CSRs) supplement the published data where
required (87-90).

Both OPAL Broaden and OPAL Beyond studied 5 mg and 10 mg doses of tofacitinib
twice daily (BD). As only the 5 mg dose has been submitted for regulatory approval
in PsA, no results for the 10 mg dose BD are presented in this submission, with the

exception of data from the open-label extension study, OPAL Balance
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(NCT01976364), which consist of pooled findings for tofacitinib 5 mg BD and 10 mg
BD doses. The 10 mg dose is referred to only where necessary, such as in

descriptions of the trial designs.
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Table 4: Clinical effectiveness evidence for OPAL Broaden and OPAL Beyond

Study OPAL Broaden (2017)

OPAL Beyond (2017)

Study design Phase 3 randomised, multicentre, 12-month, double-blind,
double-dummy, active-controlled and placebo-controlled,
parallel treatment group

Phase 3 randomised, multicentre, 6-month, double-blind,
placebo-controlled, parallel-group

Population Subjects with active PsA who had an IR to at least one
csDMARD due to lack of efficacy or toxicity/lack of toleration

and had not previously received any TNFi treatment

Subjects with active PsA who had an IR to at least one TNFi,
as determined by a lack of efficacy or the occurrence of an
AE that was considered by the treating physician to be
related to treatment

Intervention(s) TOF 5 mg BD (N=107)

TOF 10 mg BD (N=104)

TOF 5 mg BD (N=131)
TOF 10 mg BD (N=132)

Comparator(s) ADA 40 mg SC q 2 weeks (N=106)

PBO (for 3 months; N=105)

At the end of the 3-month placebo-controlled period, the
PBO group separated into two groups that switched either to
TOF 5 mg BD (N=52) or TOF 10 mg BD (N=53)

PBO (for 3 months; N=131)

At the end of the 3-month placebo-controlled period, the
placebo group separated into two groups that switched
either to TOF 5 mg BD (N=66) or TOF 10 mg BD (N=65)

Trial supports application for MA Both trials support application

for marketing authorisation

Trial used in the economic model Both trials were used in

the economic model

Rationale for use in the model

Both trials were included in the model because they include a population directly relevant to the decision problem

Reported outcomes specified in
the decision problem$

Disease activity
o ACR20/50/70, ACR response criteria components,
Functional capacity
O
Periarticular disease (e.g., enthesitis, tendonitis, dactylitis)
DSS, LEI, SPARCC

Health-related quality of life.

o

(@]
e Mortality
e Adverse effects of treatment

Disease progression (van der Heijde-mTSS in OPAL Broad

PASI50/75/90, PsARC, MDA

HAQ-DI, HAQ-DI conditional on PsARC response status

SF-36 (PF component), FACIT-F (total score), DLQI, ISI

en only)

Abbreviations: ACR, American College of Rheumatology; BD, twice daily; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; AE, adverse event; DLQI, Dermatology Life
Quality Index; DSS, Dactylitis Severity Score; FACIT-F, Functional Assessment of Chronic lliness Therapy- Fatigue Scale; HAQ-DI, Health Assessment Questionnaire Disability Index; IR,

inadequate response; ISI, ltch Severity Index; LEI, Leeds Enthesitis Index; MA, marketing authorisation; MDA, Minimal Disea

se Activity; mTSS, modified Total Sharp Score; N, number; PASI,
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Psoriasis Area and Severity Index; PF, physical functioning; PsA, psoriatic arthritis; PSARC, Psoriatic Arthritis Response Criteria; SPARCC, Spondyloarthritis Research Consortium of Canada; TNFi,

tumour necrosis factor Inhibitor

SBolded outcomes were used to inform the economic model

B.2.3

B.2.3.1

Comparative summary of RCT methodology

The methodology for the pivotal Phase Ill RCTs are summarised in Table 5.

Table 5: Comparative summary of trial methodology

Summary of methodology of the relevant randomised clinical effectiveness evidence

Trial number (acronym)

NCT01877668 (OPAL Broaden)

Location

NCT01882439 (OPAL Beyond)

Trial design

Phase 3 randomised, multicentre, 12-month, double-blind,
double-dummy, active-controlled and placebo-controlled, parallel
treatment group

Phase 3 randomised, multicentre, 6-month, double-blind,
placebo-controlled, parallel-group

Eligibility criteria for
participants

Adult subjects aged 218 years with active PsA who had an
inadequate response to at least 1 csDMARD and had not
previously received any TNFi. Details of inclusion and exclusion
criteria are provided in Table 6.

Adult subjects aged 218 years with active PsA who had an
inadequate response to at least one TNFi. Details of inclusion
and exclusion criteria are provided in Table 6.

Settings and locations
where the data were
collected

The study was collected across 126 study centres across 16
countries (Australia, Belgium, Bulgaria, Canada, Czech Republic,
France, Germany, Hungary, Mexico, Poland, Russian Federation,
Slovakia, Spain, Taiwan, UK, US)

UK centres enrolling at least 5 patients: 1

The study was collected across 98 study centres across 15
countries (Australia, Belgium, Brazil, Canada, Czech Republic,
France, Germany, Mexico, Poland, Russian Federation,
Slovakia, Spain, Taiwan, UK, US)

UK centres enrolling at least 5 patients: 2

Trial drugs

Permitted and
disallowed concomitant
medication

TOF 5 mg BD (N=107)
TOF 10 mg BD (N=104)

ADA 40 mg SC Q2W (N=106)
PBO to TOF 5 mg BD (N=52)8

TOF 5 mg BD (N=131)

TOF 10 mg BD (N=132)

PBO to TOF 5 mg BD (N=66)s
PBO to TOF 10 mg BD (N=65)¢
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PBO to TOF 10 mg BD (N=53)8

Subjects were instructed to administer their injectable study
medication (ADA or PBO) once every two weeks according to the
instructions provided to them. Subjects were instructed to take
one tablet from the study medication bottle (TOF or PBO) twice
daily (once in the morning and once in the evening approximately
12 hours apart).

Permitted and disallowed concomitant medication

Patients were required to receive a stable background dose of a
single csDMARD throughout the trial. Permitted background
csDMARDs were methotrexate (maximum dose of 20 mg/week;
minimum duration 4 months and stable dose for 4 weeks prior to
first dose of study drug), sulfasalazine (maximum dose of 3 g/day;
minimum duration 2 months and stable dose for 4 weeks prior to
first dose of study drug) and leflunomide (maximum dose of 20
mg/day; minimum duration 4 months and stable dose for 4 weeks
prior to first dose of study drug). Other csDMARDs were
considered after discussion with the study clinician.

Prohibited medications during the study period included:

Subjects were instructed to take one tablet from the study
medication bottle (TOF or PBO) twice daily (once in the
morning and once in the evening approximately 12 hours
apart).

Permitted and disallowed concomitant medication

Patients were required to receive a stable background dose of
a single csDMARD throughout the trial. Permitted background
csDMARDs were methotrexate (maximum dose of 20
mg/week; minimum duration 4 months and stable dose for 4
weeks prior to first dose of study drug), sulfasalazine
(maximum dose of 3 g/day; minimum duration 2 months and
stable dose for 4 weeks prior to first dose of study drug) and
leflunomide (maximum dose of 20 mg/day; minimum duration
4 months and stable dose for 4 weeks prior to first dose of
study drug). Other csDMARDs were assessed on a case-by-
case basis by the study Investigator and Sponsor.

Prohibited medications during the study period included:

Primary outcomes used
in the economic model
and/or specified in the
scope]

Primary outcomes?
e ACR20 response rate at Month 3
e AHAQ-DI at Month 3

Supportive analysis of primary outcomes

e HAQ-DI responder analysis (=0.35 as the cutpoint for
response) at Month 3

Primary outcomes?
e ACR20 response rate at Month 3
¢ AHAQ-DI at Month 3

Supportive analysis of primary outcomes

o HAQ-DI responder analysis (=0.35 as the cutpoint for
response) at Month 3
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Other outcomes used in
the economic model
and/or specified in the
scopey

Secondary outcomes

ACR20 response rate?: Week 2, Month 6, 12

Avan der Heijde-mTSS, progressor rates, and non-progressor
rates: Month 12

AACR components: Month 3

ACRS50/70 response rate?: Month 3, 6, 12
PASI75 response rate: Month 3, 6, 12
PsARC response rate: Month 3, 6, 12
ALEI, ASPARCC, ADSS: Month 3, 6, 12

ASF-36 (PF component), FACIT-F (total score): Month 3, 6,
12

Other outcomes

MDA response rate: Month 3, 6, 12
ADLQI, AISI: Month 3, 6, 12
AHAQ-DI: Month 6, 12

AACR components: Month 6, 12

Post-hoc analyses used in the economic model®
PASI50/90 response rate: Months 3, 6, 12

AHAQ-DI conditional on PSARC response status: Month
3,6,12

Pre-planned subgroups

F

Secondary outcomes

e ACR20 response rate® Week 2, Month 6
e AACR components at Month 3

e ACR50/70 response rate?: Month 3, 6

e PASI75 response rate: Month 3, 6
PsARC response rate: Month 3, 6
ALEI, ASPARCC, ADSS: Month 3, 6

e ASF-36 (PF component), FACIT-F (total score): Month 3,
6

Other outcomes

o MDA response rate: Month 3, 6
¢ ADLQI, AISI: Month 3, 6

¢ AHAQ-DI: Month 6

¢ AACR components: Month 6

Post-hoc analyses used in the economic model®
o PASI50/90 response rate: Month 3, 6

o AHAQ-DI conditional on PSARC response status:
Month 3, 6
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Abbreviations: A, change from baseline; ACR, American College of Rheumatology; ADA, adalimumab; BD, twice daily; bDMARD, biologic disease-modifying anti-rheumatic drug; csDMARD,
conventional synthetic disease-modifying anti-rheumatic drug; DLQI, Dermatology Life Quality Index; DSS, Dactylitis Severity Score; FACIT-F, Functional Assessment of Chronic lliness Therapy-
Fatigue Scale; HAQ-DI, Health Assessment Questionnaire Disability Index; IA, intraarticular; IM, intramuscular; ISI, ltch Severity ltem; IR, inadequate response; IV, intravenous; LEI, Leeds
Enthesitis Index; MDA, Minimal Disease Activity; mTSS, modified Total Sharp Score; N, number; PASI, Psoriatic Area and Severity Index; PBO, placebo; PsA, psoriatic arthritis; PSARC, Psoriatic
Arthritis Response Criteria; SC, subcutaneous; SF-36, 36-item Short Form Survey; SPARCC, Spondyloarthritis Research Consortium of Canada; TNFi, tumour necrosis factor inhibitor; TOF,
tofacitinib

§All subjects receiving placebo advanced to a predetermined dose of TOF (5 mg BD or 10 mg BD) at Month 3.

2As described in Section 2.4.2., a hierarchical testing procedure was applied to the primary endpoints of ACR20 and HAQ-DI; a hierarchical testing was also applied to the ACR family endpoints
(ACR20, ACR50, and ACR70) at Month 3, and to ACR20 from 3 months to earlier time points

The following outcomes were not pre-specified endpoints in the study but were calculated post-hoc for inclusion in the economic model.

{Bolded outcomes were examined in the economic model
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B.2.3.3 Eligibility criteria

Key eligibility criteria for the pivotal Phase Ill RCTs are summarised in Table 6, with additional eligibility criteria detailed in Table D8

in Appendix D.

Table 6: Eligibility criteria for RCTs

Trial no. (acronym) NCT01877668 (OPAL Broaden) NCT01882439 (OPAL Beyond)
Inclusion criteria e Adults aged 218 years; e Adults aged 218 years (220 years in Taiwan);
e Diagnosis of PsA for 26 months, meeting the CASPAR (91) o Diagnosis of PsA for 26 months; meeting CASPAR criteria at
criteria at screening; screening;
e Active arthritis (=3 tender/painful and =3 swollen joints) and e Active plaque psoriasis (diagnosed or confirmed by a
active plaque psoriasis at screening and baseline; dermatologist or a sponsor-approved rheumatologist) at
e IR to 21 csDMARD and no previous TNFi treatment; screening and active arthritis (=3 tender/painful joints and =3
e Prior use of non-TNFi bDMARDs for treatment of psoriasis must swollen joints) at screening and baseline;
have been discontinued for 26 months prior to the first dose of o IR to =1 TNFi (lack of efficacy and/or treatment-related adverse
study drug. event determined by or reported to the physician and recorded
on the case report form).
Exclusion criteria e Current non-plaque forms of psoriasis (except nail psoriasis);
e Current or recent history of severe, progressive, or uncontrolled renal, hepatic, haematological, gastrointestinal, metabolic, endocrine,
pulmonary, cardiovascular, or neurologic disease;
e Evidence of active or latent or inadequately treated Mycobacterium tuberculosis;
e Blood dycrasias within 3 months of first study drug dose including confirmed haemoglobin <10 g/dL; white blood cell count <3.0 %
109%/L (<3000/mms3); absolute neutrophil count <1.5 x 10%L (<1500/mm3); absolute lymphocyte count <1.0 x 10°/L (<1000/mm3);
platelet count <100 x 10°/L (<100,000/mms3).
e AST or ALT >1.5x ULN at screening;
o Estimated creatinine clearance <40 mL/min;
e History of any autoimmune rheumatic disease other than PsA;
e History of lymphoproliferative disorder;
e History of recurrent herpes zoster, disseminated herpes zoster, or disseminated herpes simplex;
e History of active infection requiring hospitalisation or parenteral antimicrobial therapy within 6 months prior to first study drug dose;
e Current or history of malignancies (except adequately treated or excised non-metastatic basal cell or squamous cell cancer of the skin
or cervical carcinoma in situ);
e  Prior treatment with a non-B-cell-specific lymphocyte-depleting agent.

Abbreviations: AST, aspartate transaminase; ALT, alanine transaminase; bDMARD, biologic disease-modifying anti-rheumatic drug; CASPAR, Classification Criteria for Psoriatic Arthritis; COX-2,
Cycloocygenase-2; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; DMARD, disease-modifying anti-rheumatic drug; IR, inadequate response; L, litre; NSAID, non-
steroidal anti-inflammatory drug; PsA, psoriatic arthritis; TNFi, tumour necrosis factor inhibitor; ULN, upper limit norm
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B.2.3.4 Baseline characteristics and demographics

B.2.3.3.1 OPAL Broaden

Data on baseline characteristics and demographics for the two placebo groups in
OPAL Broaden (placebo switching to tofacitinib 5 mg BD and placebo switching to
tofacitinib 10 mg BD) were pooled and are presented below in Table 7. In OPAL
Broaden, the demographic and baseline disease characteristics were similar across
treatment groups, with the exception of significant differences between groups in the
mean swollen-joint count (unadjusted p=0.03 for the comparison among all four trial
groups), mean Leeds Enthesitis Index (LEI) score (unadjusted p=0.02 for the
comparison among all four groups), and the rate (%) of MTX use at baseline
(unadjusted p=0.02 for the comparison among all four groups), which were all lower
in the adalimumab group, and significant differences among trial groups in the rate of
glucocorticoid use at day 1 (unadjusted p=0.02 for the comparison of the 10-mg
tofacitinib BD group with other groups), which was 27% for tofacitinib 5 mg BD, 22%
for adalimumab, 17% for placebo, and 11% for tofacitinib 10 mg BD. The majority of
the subjects were white (97 to 99%); the mean age ranged from 47.4 to 49.4 years
and the mean duration of PsA ranged from 5.3 to 7.3 years. Out of the 318 subjects,
216 (67.92%) had enthesitis and 177 (55.66%) had dactylitis; 262 (82.39%) of
subjects were receiving concomitant MTX. Key subject baseline characteristics are
summarised in Table 7, with additional baseline characteristics presented in
Appendix N. Data on tofacitinib 10 mg BD dose group are available in the Mease et
al., publication (87) and in the OPAL Broaden CSR but have not been presented

here.
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Table 7: Characteristics of participants across treatment groups in OPAL Broaden and OPAL Beyond

OPAL Broaden

OPAL Beyond

Baseline characteristic TOF 5 mg i PBO TOF 5 mg PBO
(N=107) (N=106) (N=105) (N=131) (N=131)

Age (years), M (SD) 49.4 (12.6) 47.4 (11.3) 47.4 (12.3) 49.5 (12.3) 49.0 (12.6)
Sex, Female, N (%) 57 (53) 50 (47) 56 (53) 64 (49) 80 (61)
Race (white), N (%) 105 (98) 103 (97) 104 (99) 121 (92) 118 (90)
Duration of PsA (years), M (SD) 7.3(8.2) 5.3 (5.3) 6.4 (6.4) 9.6 (7.6) 9.4 (8.1)
Tender/painful joints, M (SD) 20.5 (12.6) 17.1(11.2) 20.6 (14.4) 20.5 (13.0) 19.8 (14.9)
Swollen joints, M (SD) 12.9 (9.9) 9.8 (7.9) 11.5 (8.8) 12.1(10.6) 10.5 (9.0)
HAQ-DI, M (SD) 1.2 (0.6) 1.1 (0.6) 1.1 (0.6) 1.3(0.7) 1.3(0.8)
BSA affected with psoriasis, 23, N (%) 82 (77) 78 (74) 82 (78) 80 (61) 86 (66)
SPARCC, Score >0, N (%) 81 (75.7) 82 (77.4) 79 (75.2) 96 (73.3) 100 (76.3)
SPARCC, M (SD) 5.0 (3.3) 45 (2.8) 5.3 (3.8) 5.8 (4.1) 5.4 (3.5)
LEI, Score >0, N (%) 75 (70) 76 (72) 65 (62) 83 (63) 93 (71)
LEI, M (SD) 2.5(1.4) 23(1.2) 2.8 (1.5) 3.0 (1.6) 2.8 (1.6)
DSS, Score >0, N (%) 61 (57) 58 (55) 58 (55) 66 (50) 63 (48)
DSS, M (SD) 9.1 (8.0) 8.0 (7.4) 9.9 (8.4) 7.8(9.9) 6.8 (5.7)
PASI for subjects with BSA 23% and PASI >0 || ||

N (%) 82 (77) 77 (73) 82 (78) 7.6 (0.6-32.2) 7.1 (1.6-66.0)

Median (range) 5.6 (0.4-46.0) | 7.0 (2.0-47.1) | 6.6 (0.8-41.4)
CRP (mg/L) >2.87, N (%) 68 (64) 64 (60) 63 (60) 85 (65) 80 (61)
Rheumatoid factor positive, Yes, N (%) 8 (7.5) 5 (4.7) 1(1.0) ] ]
CCP antibody positive, Yes, N (%) 8 (7.5) 4 (3.8) 3(2.9) ] ]
van der Heijde-mTSS >0

N 96 99 95 - -

M (SD) 17.1 (28.6) 14.4 (39.2) 17.6 (43.4) - -
Prior non-TNFi bDMARD therapy, N (%) 3(3) 1(1) 3(3) | |
Prior bDMARD therapy (TNFi only), N (%) | | I B e
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Oral glucocorticoid use on day 1, N, (%) 29 (27) 23 (22) 18 (17) 37 (28) 31 (24)
Concomitant csDMARD therapy up to month 3, n (%)
Methotrexate 91 (85) 79 (75) 92 (88) 98 (75) 101 (77)
Sulfasalazine 8(7) 15 (14) 9(9) 21 (16) 20 (15)
Leflunomide 7(7) 10 (9) 4 (4) 12 (9) 9(7)
Hydroxychloroquine 0 1(1) 0 e [
Other? 1(1) 1(1) 0 2(2) 1(1)
Methotrexate dose, mg/wk, M (SD) 16.4 (3.8) 15.8 (4.4) 15.5(4.1) 14.7 (4.4) 14.1 (4.3)

Abbreviations: ADA, adalimumab; BSA, body surface area; CCP, cyclic citrullinated peptide; CRP, C-reactive protein; bDMARD, biologic disease-modifying anti-rheumatic drug; csDMARD,
conventional synthetic disease-modifying anti-rheumatic drug DMARD, disease-modifying anti-rheumatic drug; DSS, Dactylitis Severity Score; HAQ-DI, Health Assessment Questionnaire - Disability
Index; LEI, Leeds Enthesitis Index; M, mean; mg, milligram; mTSS, modified Total Sharp Score; N, number of subjects in Safety Analysis Set; n, number; PASI, Psoriasis Area and Severity Index;
PBO, Placebo; PsA, psoriatic arthritis; SD, standard deviation; SPARCC, Spondyloarthritis Research Consortium of Canada; TNFi, tumour necrosis factor inhibitor; TOF, tofacitinib; wk, week
3Subjects who were treated with >1 DMARD(s) are counted in the "other" category
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B.2.3.3.2 OPAL Beyond

Data on baseline characteristics and demographics for the two placebo groups in OPAL
Beyond (placebo switching to tofacitinib 5 mg BD and placebo switching to tofacitinib 10
mg BD) were pooled and are presented above in Table 7. In OPAL Beyond, the
demographic and baseline disease characteristics were similar across treatment
groups, with the exception of the mean number of tender/painful joint, which was
significantly different across all trial groups (unadjusted p=0.03 for the comparison
among all four trial groups, including tofacitinib 10 mg BD) and was highest in the
tofacitinib 10 mg BD group (25.5, SD=17.5), followed by the tofacitinib 5 mg BD group
(20.5, SD=13.0) and the placebo group (19.8, SD=14.9). There were more female
subjects in the placebo group (61%) than the tofacitinib 5 mg BD group (49%); the
majority of the subjects were white (90 to 92%); the mean age ranged from 49.0 to 49.5
years; and the mean duration of PsA ranged from 9.4 to 9.6 years. Out of the 262
subjects, 176 (67.18%) had enthesitis and 129 (49.24%) had dactylitis; 199 (75.95%) of
subjects were receiving concomitant MTX. Key subject baseline characteristics are
summarised in Table 7, with additional baseline characteristics presented in in
Appendix N. Data on the tofacitinib 10 mg BD dose group are available in the Gladman

et al., publication (88) and the OPAL Beyond CSR but have not been presented here.

B.2.4  Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Analysis sets

The main analysis sets in the OPAL RCTs are defined below, with additional analysis

sets detailed in Appendix M.

The Full Analysis Set (FAS): All subjects who were randomised to the study and
received at least one dose of the randomised study drug (tofacitinib, adalimumab, or
placebo). The FAS was used for all analyses of all efficacy (including PRO) endpoints

and was the primary dataset for the primary endpoints.
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The Safety Analysis Set (Safety): This set included all subjects who received at least

one dose of the randomised study drug (tofacitinib or placebo).

B.2.4.2 Statistical information

A summary of the statistical methods used in the OPAL RCTs are presented in Table 8.

Table 8: Summary of statistical analyses
Trial number (acronym) | NCT01877668 (OPAL Broaden) NCT01882439 (OPAL Beyond)

Hypothesis objective

Multiple comparisons In order to control for Type | error rate at the 5% level in the primary
and multiplicity analysis, a step-wise testing procedure was used to adjust for multiple
comparisons of two TOF doses (5 mg BD and 10 mg BD) against PBO
for the co-primary endpoints of ACR20 and AHAQ-DI at Month 3.

A similar step-down procedure was also applied to certain secondary
endpoints in the following order (after ACR20 and HAQ-DI): PASI75,
ALEI, ADSS, ASF-36 Physical Functioning Domain and AFACIT-F total
score at Month 3.

Because the endpoints ACR50 and ACR70 can be viewed as
extensions of the ACR20, and all belong to the ACR family of endpoints,
a step-down approach to testing the ACR20, ACR50 and ACR70 at
Month 3 was used for each endpoint and doses within each endpoint. In
order to be more rigorous about establishing the onset of efficacy, a
step-down approach with the ACR20 from 3 months to earlier time
points was also utilised.

No preservation of the type | error rate was applied for the remainder of
secondary endpoints or other endpoints.
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Statistical analysis of
primary endpoints

For each endpoint, TOF 10 mg BD was tested versus PBO first, followed
by TOF 5 mg BD vs PBO. Testing stopped at the first instance in which
statistical significance was not achieved.

Primary Analysis: For ACR20 response at Month 3, the normal
approximation for the difference in binomial proportions was used to test
the superiority of each dose of TOF to PBO on the FAS.

Primary Analysis: For the change from baseline in HAQ-DI at Month 3, a
mixed-effect model with repeated measures was used on the FAS.

Statistical analysis of
secondary and other
endpoints

Analyses of all secondary/other endpoints used the FAS
h(as

indicated in Table M20 in Appendix M).

Binary endpoints were analysed with the use of the normal
approximation for the difference in binomial proportions (i.e., normal
approximation for binomial distribution). Continuous endpoints were
analysed with the use of a mixed model for repeated measures with trial
group, visit, interaction of the trial group by visit, geographic location,

and baseline value as fixed effects.

Sample size, power
calculation

For the ACR20 analysis, a sample
size of 100 per arm was planned
to yield 92% power, assuming a
difference in response rates
between TOF and PBO of 220%
(with the placebo response at
15%).

For the analysis of the AHAQ-DI,
the sample size of 100 per arm
results in over 94% power for
differences of 0.3 or greater
between a TOF dose and PBO,
assuming a SD of 0.6.

For estimating the difference
between two treatments in
progressor rate (defined as Avan
der Heijde mTSS >0.5, an
increase), a sample size of 100
per arm was planned to result in a
95% CI with a half width of
approximately 8.5% assuming the
true progressor rate in the two
treatments (e.g., a TOF dose and
ADA) were both 10%.

For the ACR20 analysis, a sample
size of 130 per arm was planned
to yield 84% power, assuming a
difference in response rates
between TOF and PBO of 215%
(with the placebo response at
15%) and 97% power, assuming a
difference in response rates
between TOF and PBO of 220%.

For the analysis of the AHAQ-DI,
the sample size of 130 per
treatment arm results in
approximately 98% power for
differences of 0.3 or greater
between a TOF dose and PBO,
assuming a SD of 0.6.
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Data management, NRI was applied to response-type/binary endpoints: ACR20, ACR50,
subject withdrawals ACR70, AHAQ-DI (decrease) 20.35, PsARC, PASI75, and MDA.

No imputation was applied to missing HAQ-DI data.

Missing mTSS values at Month 12 (OPAL Broaden only) were imputed
via linear extrapolation.

Abbreviations: A, change from baseline; ACR, American College of Rheumatology; ADA, adalimumab; BD, twice daily; csDMARD,
conventional synthetic disease-modifying anti-rheumatic drug; DSS, Dactylitis Severity Score; FACIT-F, Functional Assessment of
Chronic lliness Therapy-Fatigue Scale; FAS, full analysis set; HAQ-DI, Health Assessment Questionnaire - Disability Index; LEI,
Leeds Enthesitis Index; PASI, Psoriasis Area and Severity Index; PBO, placebo; SD, standard deviation; SF-36, 36-item Short Form
Survey; TNFi, tumour necrosis factor inhibitor; TOF, tofacitinib

B.2.4.3 Participant flow in the relevant randomised controlled trials

See Section D.1.2.2 (Appendix D), for details of the numbers of participants eligible to

enter the trials.

B.2.5 Quality assessment of the relevant clinical effectiveness

evidence

See Section D.1.3 (Appendix D) for quality assessment of the relevant trials in the

OPAL trial programme.

B.2.6 Clinical effectiveness results of the relevant randomised

controlled trials

A decision was made to present efficacy results from OPAL Broaden and OPAL Beyond

that inform the economic model in Sections B.2.6.1 and B.2.6.2 below.

Data for additional efficacy measures, i.e., Minimal Disease Activity (MDA), Dactylitis
Severity Score (DSS), Leeds Enthesitis Index (LEI), Spondyloarthritis Research
Consortium of Canada (SPARCC), 36-item Short Form Survey — Physical Functioning
component (SF-36 PF), Functional Assessment of Chronic lliness Therapy- Fatigue
Scale (FACIT-F) Total Score, Dermatology Life Quality Index (DLQI), and ltch Severity
Item (I1S1)) and post-hoc analyses conducted to inform the economic model (Health
Assessment Questionnaire — Disability Index; HAQ-DI conditional on Psoriatic Arthritis
Response Criteria (PsARC) , Psoriatic Area and Severity Index (PASI) 50/90), are

presented in Appendix M. However, given that treat to target recommendations now
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exist in clinical guidelines for PsA (22, 55, 56), a summary of the effect of tofacitinib 5
mg BD on MDA is also reported in Section B.2.6.1.2 and B.2.6.2.2 below.

An overview of the scoring criteria for the outcome measures included in this

submission is presented in Appendix L (Section L.2.1).

For endpoints not included in the hierarchical testing procedure (see Table 8) due to
failure to achieve significance on the previous endpoint, or those not included in the
procedure, such as for comparisons between tofacitinib 5 mg BD and adalimumab and
adalimumab and placebo, nominal p-values are presented to guide interpretation rather
than to declare statistical significance. As OPAL Broaden was not powered to assess
non-inferiority or superiority between tofacitinib and adalimumab, no formal conclusions

can be made.

B.2.6.1 Summary of outcome measures in OPAL Broaden (csDMARD-IR and
TNFi-naive)

B.2.6.1.1 Main efficacy outcomes

e Signs and symptoms of PsA: Proportion of subjects achieving ACR20
response at Month 3 (Trial primary outcome)

A significantly greater percentage of subjects in the tofacitinib 5 mg BD (50%) group
achieved an ACR20 response at Month 3 compared with subjects in the placebo group
(33%; p=0.010; the difference compared to placebo was 17.1% (|l 95% C!: 4.1,
30.2) (Table 9). The rate of response in the tofacitinib 5 mg BD group was numerically
comparable to adalimumab (52%; ). As shown by the secondary/other
endpoints (see Section B.2.6.1.2), the ACR20 response rate in the tofacitinib 5 mg BD
group was sustained at Months 6 and 12; a significantly higher ACR20 response rate in

the tofacitinib 5 mg BD group compared to placebo was seen as early as Week 2

(I - <0.001).
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e Physical functioning: Mean change from baseline in HAQ-DI score at Month

3 (Trial primary outcome)

The mean change from baseline in HAQ-DI score at Month 3 was significantly greater in
the tofacitinib 5 mg BD group (-0.35) compared with the placebo group (-0.18;
p=0.006); the difference from placebo was -0.2 || Jlll; 95% C!: -0.3, -0.05) (Table
9). The improvement in HAQ-DI score in the tofacitinib 5 mg BD group was numerically
comparable to adalimumab (-0.38; | lll}). As shown by the secondary/other
endpoints (see Section B.2.6.1.2), the change in HAQ-DI score in the tofacitinib 5 mg

BD group observed at Month 3 was sustained at Months 6 and 12.

In a supportive analysis, a decrease (indicating clinical improvement) in the HAQ-DI
score that was greater than or equal to the minimum clinically important difference (a
decrease from baseline =20.35) occurred in 53% of the subjects in the tofacitinib 5 mg
BD group, as compared with 31% of subjects in the placebo group at Month 3
(-); such a decrease occurred in 53% of the subjects in the adalimumab group
(I o the comparison between tofacitinib 5 mg BD and adalimumab).

Table 9: Summary of primary efficacy results for OPAL Broaden (FAS)

Outcome |  TOF5mg | ADA \ PBO
ACR20 response rate at Month 3
N 107 106 105
Response rate, n (%) 54 (50) 55 (52) 35 (33)
Difference from placebo, % 171 18.6 --
95% CI for difference 4.1, 30.2 55,317 -
p-value 0.018 I -
HAQ-DI score at Month 3
N* 103 101 1022
LS mean change from baseline -0.35 -0.38 -0.18
LS mean difference from placebo -0.2 -0.2 --
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95% CI for difference -0.3, -0.05 -0.3, -0.1 --

p-value 0.0068 | -

Abbreviations: ACR, American College of Rheumatology; ADA, adalimumab; CI, confidence interval; FAS, full analysis set; HAQ-DI,
Health Assessment Questionnaire-disability index; LS, least squares; N, number of subjects in FAS; N*, number of subjects
evaluable at Month 3; n, number of responders; PBO, placebo; TOF, tofacitinib.

Sp-value is subject to the step-down approach; fnominal p-value for comparison between adalimumab and placebo;

20ne ilacebo subject was excluded from the analisis ino iost-baseline assessmentsi

B.2.6.1.2 Secondary and other efficacy outcomes

e Signs and symptoms of PsA: Proportion of subjects achieving ACR20,
ACRS50, and ACR70 response at Week 2 (ACR20 only), Month 3 (excluding
ACR20), Month 6, and Month 12

A rapid response to tofacitinib 5 mg BD was observed: after 2 weeks, the ACR20
response rate in the tofacitinib 5 mg BD group was significantly higher than in the

placebo group (p<0.001).

At Month 3, tofacitinib 5 mg BD significantly improved ACR50 and ACR70 response
rates compared with the placebo group (p=0.001 and p=0.004, respectively).

ACR20, ACR50, and ACRY70 response rates in the tofacitinib 5 mg BD group were
sustained at Months 6 and 12 and were comparable to adalimumab, with the exception
of ACR70 response rates at Month 6, for which tofacitinib 5 mg BD response rates were
smaller than adalimumab (|} ] ). The Week 2 (ACR20 only), Month 3
(except ACR20), Month 6, and Month 12 ACR20, ACR50 and ACR70 response rates

for OPAL Broaden are summarised in Table 10.

Table 10: ACR20, ACR50, and ACR70 response rates for OPAL Broaden (FAS)

Outcome \ TOF 5mg \ ADA \ PBO*
ACR20 response rate, n/N (%)
Week 2 I | N
Difference from placebo - - --
95% CI for difference I | e -
p-value <0.001 ] —
Month 6 I -
Month 12 73/107 (68) 64/106 (60) -
ACRS50 response rate, n/N (%)
Month 3 30/107 (28) 35/106 (33) 10/105 (10)
Difference from placebo 18.5 23.5 --
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95% CI for difference 8.3, 28.7 12.9, 341 --
p-value 0.001 ] -
Month 6 I | —
Month 12 48/107 (45) 43/106 (41) --
ACR70 response rate, n/N (%)

Month 3 18/107 (17) 20/106 (19) 5/105 (5)
Difference from placebo 121 141 --
95% ClI for difference 3.9, 20.2 5.6, 22.6 --
p-value 0.004 - --

Month 6 I —

Month 12 25/107 (23) 31/106 (29) -

Abbreviations: ACR, American College of Rheumatology; ADA, adalimumab; FAS, full analysis set; n, number of responders; N,
number of subjects in FAS; PBO, placebo; TOF, tofacitinib

Snominal p-value <0.05 for comparison of tofacitinib 5 mg BD with adalimumab; fnominal p-value for the comparison between
adalimumab and pIacebo;I*ResuIts for the placebo group are presented up to Month 3, as that was the end of the placebo-
controlled period

e Signs and symptoms of PsA: Change from baseline across ACR criteria
components at Month 3, Month 6, and Month 12

Tofacitinib 5 mg BD was significantly superior to placebo across ACR Swollen Joint
Count, C-Reactive Protein, Patient’'s Assessment of Arthritis Pain, and Patient’s Global
Assessment of Arthritis criteria and numerically superior to placebo across ACR
Tender/Painful Joint Count and Physician’s Global Assessment of Arthritis criteria at
Month 3. These response rates were sustained up to Months 6 and 12 (see Appendix
M for further detail).
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e Physical functioning: Change from baseline in HAQ-DI scores at Month 6
and Month 12

Changes from baseline in HAQ-DI scores in the tofacitinib 5 mg BD group were
sustained up to Months 6 and 12, were numerically similar to adalimumab ([ at
Month 6 and |l and Month 12) and are summarised in
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Table 11: Change in HAQ-DI from baseline for OPAL Broaden (FAS)

Outcome ‘ TOF 5mg ‘ ADA

HAQ-DI score, LS Mean (SE) [n/N]
Month 6 I
Month 12 -0.54 (0.05) [96/107] -0.45 (0.05) [94/106]

Abbreviations: ADA, adalimumab; FAS, full analysis set; HAQ-DI, Health Assessment Questionnaire Disability Index; LS, Least
Squares; mg, milligram; N, total number of unique subjects in the longitudinal model; n, number of subjects evaluable at each visit;
SE, standard error; TOF, tofacitinib

e Structural preservation: Change from baseline in van der Heijde-mTSS
scores, non-progression rates, and progressor rates at Month 12

Tofacitinib 5 mg BD was associated with a mean change from baseline in total van der
Heijde mTSS score at Month 12 of 0.01 vs -0.07 for adalimumab ([ GGG, as
shown in Figure 3. According to clinical experts consulted as part of this evidence
submission, the difference between tofacitinib 5 mg BD and adalimumab was unlikely to
be clinically significant, suggesting that the two treatments were similar in a numerical
sense. Progressor rates (defined as >0.5 increase from baseline in van der Heijde
mTSS) at Month 12 for tofacitinib 5 mg BD (i) were similar to adalimumab ([l
(). Change from baseline and progressor rates are presented in Table
12 below.

Table 12: Change in van der Heijde-mTSS from baseline and progressor rate for
OPAL Broaden (FAS)
Outcome \ TOF 5mg \ ADA

mTSS, LS Mean (SE) [N*]
Month 12 0.01 (0.07) [98] -0.07 (0.07) [95]
Difference from ADA
95% ClI for difference
p-value
mTSS progressor rate, n/N (%)
Month 12
Difference from ADA
95% ClI for difference

p-value

Abbreviations: ADA, adalimumab; LS, least squares; mg, milligram; mTSS, modified Total Sharp Score; N, number of subjects
evaluable at Month 12 after linear extrapolation; N*, total number of unique subjects in ANCOVA analysis; n, number of progressors;
SE, standard error; TOF, tofacitinib

Tnominal p-value for the comparison between tofacitinib 5 mg BD and adalimumab;

il e
|
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Figure 3: Cumulative probability of van der Heijde-mTSS in OPAL Broaden
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Abbreviations: BID, twice daily; mTSS, modified Total Sharp Score; SC, subcutaneous; Q2W, every 2 weeks

Similarly, as shown in Figure 4, the proportion of subjects with radiographic non-
progression (defined as <0.5 increase in van der Heijde mTSS from baseline) at Month
12 was numerically similar between the tofacitinib 5 mg BD (96%) and adalimumab

(98%) groups.

Figure 4: Rates of van der Heijde-mTSS non-progression in OPAL Broaden
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Abbreviations: BD, twice daily; mTSS, modified Total Sharp Score; SC, subcutaneous; Q2W, every 2 weeks
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e Signs and symptoms of PsA: Proportion of subjects achieving PSARC
response at Month 3, Month 6, and Month 12

Tofacitinib 5 mg BD numerically improved the PsARC response rate compared to
placebo at Month 3 (i), which was at least sustained through Month 6 and
Month 12. PsARC response rate in the adalimumab group was 61.3% at month 3

(I tofacitinib 5mg BD vs adalimumab).The PSARC response rates for OPAL
Broaden are summarised in Table 13.

Table 13: PsARC response rates for OPAL Broaden (FAS)

Outcome \ TOF 5mg \ ADA \ PBO*
PsARC response rate, n/N* (%)
Month 3 55/107 (51.4) 65/106 (61.3) 47/105 (44.8)
Difference from placebo 6.6 16.6 --
95% ClI for difference -6.8, 20.1 3.3,29.8 --
p-value [ ] B i --
Month 6 I -
Month 12 69/107 (64.5) 69/106 (65.1) -

Abbreviations: ADA, adalimumab; FAS, full analysis set; n, number of responders; N*, number of subjects in FAS; PBO, placebo;
PsARC, Psoriatic Arthritis Response Criteria; TOF, tofacitinib

*Results for the placebo group are presented up to Month 3, as that was the end of the placebo-controlled period

Tnominal p-value

—

e Signs and symptoms of PsA: Proportion of subjects achieving PASI75
response at Month 3, Month 6, and Month 12

Tofacitinib 5 mg BD significantly improved the PASI75 response rate compared to
placebo at Month 3 (p<0.001), which was comparable to adalimumab ([ i} and
was sustained through Month 6 and Month 12. The PASI75 response rates for OPAL

Broaden are summarised in
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Table 14: PASI75 response rates for OPAL Broaden (FAS)

Outcome \ TOF 5mg \ ADA \ PBO*
PASI75 response rate, n/N (%)

Month 3 35/82 (43) 30/77 (39) 12/82 (15)
Difference from placebo 28.1 24.3 --
95% CI for difference 14.9,41.2 11.0, 37.6 --
p-value <0.001 | | -

Month 6 I N -

Month 12 46/82 (56) 43/77 (56) -

Abbreviations: ADA, adalimumab; FAS, full analysis set; n, number of responders; N*, number of subjects in FAS; N, number of
subjects in FAS with baseline BSA=3% and baseline PASI>0; PASI, Psoriatic Area and Severity Index; PBO, placebo; PSARC,
Psoriatic Arthritis Response Criteria; TOF, tofacitinib

*Results for the placebo group are presented up to Month 3, as that was the end of the placebo-controlled period

Tnominal p-value

'\N

e Other secondary measures of disease activity (MDA), signs and symptoms
of PsA (LEI, SPARCC, and DSS) and quality of life (SF-36, FACIT-F, DLQI,
and ISl) at Month 3, Month 6, and Month 12

The MDA response rate at Month 3 in the tofacitinib 5 mg BD group was 26% vs 7% in
the placebo group (). which was numerically similar to adalimumab (25%,
I -nd was sustained up to Month 12 (see Appendix M for further detail).

Tofacitinib 5 mg BD was numerically superior to placebo across measures of enthesitis
(LEI, SPARCC) and dactylitis (DSS) at Month 3, with responses sustained up to Month
6 and Month 12 (see Appendix M for further detail).

Tofacitinib 5 mg BD was numerically (SF-36 PF, FACIT-F total score) and significantly
(DLQI, ISI) superior to placebo at Month 3, with responses sustained up to Month 6 and
Month 12 (see Appendix M for further detail).
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B.2.6.2 Summary of outcome measures from OPAL Beyond (TNFi-IR)

Main efficacy outcomes

e Signs and symptoms of PsA: Proportion of subjects achieving ACR20 at
Month 3 (Trial primary outcome)

A significantly greater percentage of subjects in the tofacitinib 5 mg BD group (50%)
achieved an ACR20 response at Month 3 compared with subjects in the placebo group
(24%:; p<0.001); the difference from placebo was 26.0% (Nl 95% C!: 14.7, 37.2)
(
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Table 15). As shown by the secondary/other endpoints (see Section B.2.6.2.2) the
ACR20 response rate in the tofacitinib 5 mg BD group was sustained at Month 6; a
rapid response in the form of a significantly higher ACR20 response rate in the

tofacitinib 5 mg BD group compared to placebo was seen as early as Week 2

(N --0.005).

e Physical functioning: Mean change from baseline in HAQ-DI score at Month

3 (Trial primary outcome)

The mean change from baseline in HAQ-DI score at Month 3 was significantly greater in
the tofacitinib 5 mg BD group (-0.39) compared with the placebo group (-0.14;
p<0.001); the difference from placebo was -0.3 (| 95% CI: -0.4, -0.1) (
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Table 15). As shown by the secondary/other endpoints (see Section B.2.6.2.3), this
change in HAQ-DI score in the tofacitinib 5 mg BD group observed at Month 3 was

sustained at Month 6.

In a supportive analysis, a decrease (indicating clinical improvement) in the HAQ-DI
score that was greater than or equal to the minimum clinically important difference (a
decrease from baseline 20.35) occurred in 50.0% of the subjects in the tofacitinib 5 mg
BD group, as compared with 27.6% of the subjects in the placebo group at Month 3
(I); the difference from placebo was 22.4% (R 95%C!: 10.2, 34.6).
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Table 15: Summary of primary efficacy results for OPAL Beyond (FAS)

Outcome \ TOF 5mg \ PBO
ACR20 response rate at Month 3
N 131 131
Response rate, n (%) 65 (50) 31 (24)
Difference from placebo, % 26.0 --
95% ClI for difference 14.7, 37.2 --
p-valuet <0.001 --
HAQ-DI score at Month 3
N* 124 117
LS mean change from baseline -0.39 -0.14
LS mean difference from placebo -0.3 --
95% ClI for difference -0.4,-01 --
p-valuet <0.001 --

Abbreviations: ACR, American College of Rheumatology; Cl, confidence interval; FAS, full analysis set; HAQ-DI, Health
Assessment Questionnaire-disability index; LS, least squares; N, number of subjects in FAS; N*, number of subjects evaluable at
Month 3; n, number of responders; PBO, placebo; TOF, tofacitinib.

p-value is subject to the step-down approach.

Secondary and other efficacy outcomes

e Signs and symptoms of PsA: Proportion of subjects achieving ACR20,
ACR50, and ACR70 response at Week 2 (ACR20 only), Month 3 (excluding
ACR20), and Month 6

A rapid response to tofacitinib 5 mg BD was observed; after 2 weeks, the ACR20
response rate in the tofacitinib 5 mg BD group was significantly improved compared

with the placebo group (p=0.005).

At Month 3, tofacitinib 5 mg BD significantly improved the ACR50 response rate
compared with the placebo group (p=0.003) and numerically improved the ACR70
response rate compared to placebo ([ Gz
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ACR20, ACRS50, and ACR70 response rates were sustained up to Month 6 and are

summarised in Table 16.

Table 16: ACR20, ACR50, and ACR70 response rates for OPAL Beyond (FAS)

Outcome ‘ TOF 5mg ‘ PBO*
ACR20 response rate, n/N (%)

Week 2 ] =
Difference from placebo - --
95% Cl for difference I -
p-value 0.005 --

Month 6 78/131 (60) -

ACR50 response rate, n/N (%)

Month 3 39/131 (30) 19/131 (15)
Difference from placebo 15.3 --
95% CI for difference 5.4,25.2 --
p-value 0.003 --

Month 6 50/131 (38) -

ACR70 response rate, n/N (%)

Month 3 22/131 (17) 13/131 (10)
Difference from placebo 6.9 --
95% ClI for difference -1.3, 151 --
p-value | ~

Month 6 28/131 (21) -

Abbreviations: ACR, American College of Rheumatology; FAS, full analysis set; mg, milligram; N, number of subjects in FAS; n,
number of responders; PBO, placebo; TOF, tofacitinib
nominal p-value; J'Results for the placebo group are presented up to Month 3, as that was the end of the placebo-controlled period

e Signs and symptoms of PsA: Change from baseline across ACR criteria

components at Month 3 and Month 6

Tofacitinib 5 mg BD was significantly superior to placebo across ACR Tender/Painful
Joint Count, Swollen Joint Count, C-Reactive Protein, Patient’'s Assessment of Arthritis
Pain, Patient’s Global Assessment of Arthritis, and Physician’s Global Assessment of
Arthritis criteria at Month 3. These response rates were sustained up to Month 6 (see
Appendix M for further detail).

e Physical functioning: Change from baseline in HAQ-DI scores at Month 6
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The significantly greater decrease (indicating clinical improvement) from baseline in
HAQ-DI score in the tofacitinib 5 mg BD group (discussed in Section B.2.6.2.1) was
sustained up to Month 6 (Table 17).

Table 17: Change in HAQ-DI from baseline for OPAL Beyond (FAS)

Outcome ‘ TOF 5mg ‘ PBO*
HAQ-DI score, LS Mean (SE) [n/N]
Month 6 \ -0.44 (0.05) [122/131] \ -

Abbreviations: FAS, full analysis set; HAQ-DI, Health Assessment Questionnaire Disability Index; LS, least squares; N, total number
of unique subjects in the longitudinal model; n, number of subjects evaluable at each visit; PBO, placebo; SE, standard error; TOF,
tofacitinib

*Results for the placebo group are presented up to Month 3, as that was the end of the placebo-controlled period

e Signs and symptoms of PsA: Proportion of subjects achieving PSARC
response at Month 3 and Month 6

Tofacitinib 5 mg BD significantly improved the PsARC response rate at Month 3
compared to placebo (I l]). which was sustained up to Month 6. PSARC response

rates at Month 3 and Month 6 for OPAL Beyond are summarised in
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Table 19.

Table 18: PsARC response rates for OPAL Beyond (FAS)

Outcome \ TOF 5mg \ PBO*
PsARC response rate, n/N* (%)
Month 3 77/131 (58.8) 38/131 (29.0)
Difference from placebo 29.8 --
95% CI for difference 18.3,41.2 --
p-value - --
Month 6 77/131 (58.8) -

Abbreviations: FAS, full analysis set; n, number of responders; N*, number of subjects in FAS; mg, milligram; PBO, placebo;
PsARC, Psoriatic Arthritis Response Criteria; TOF, tofacitinib
*Results for the placebo group are presented up to Month 3, as that was the end of the placebo-controlled period

e Signs and symptoms of PsA: Proportion of subjects achieving PASI75
response at Month 3 and Month 6

Tofacitinib 5 mg BD numerically improved the PASI75 response rate at Month 3
compared to placebo ([ ll]). which was at least sustained through Month 6.
PASI75 response rates at Month 3 and Month 6 for OPAL Beyond are summarised in
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Table 19.
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Table 19: PASI75 and PsARC response rates for OPAL Beyond (FAS)

Outcome \ TOF 5mg \ PBO*
PASI75 response rate, n/N (%)

Month 3 17/80 (21) 12/86 (14)
Difference from placebo 7.3 --
95% CI for difference -4.3,18.9 --
p-value - --

Month 6 27/80 (34) -

Abbreviations: FAS, full analysis set; n, number of responders; N*, number of subjects in FAS; N, number of subjects in FAS with
baseline BSA>3% and baseline PASI>0; mg, milligram; PASI, Psoriatic Area and Severity Index; PBO, placebo; TOF, tofacitinib
*Results for the placebo group are presented up to Month 3, as that was the end of the placebo-controlled period

e Other secondary measures of disease activity (MDA), signs and symptoms
of PsA (LEI, SPARCC, and DSS) and quality of life (SF-36, FACIT-F, DLQI,
and ISl) at Month 3 and Month 6

The MDA response rate at Month 3 in the tofacitinib 5 mg BD group was 23% vs 15% in
the placebo group (JJl}) and was sustained up to Month 6 (see Appendix M for
further detail).

Tofacitinib 5 mg BD was significantly superior than placebo with regard to SPARCC and
numerically superior across LEl and DSS at Month 3, with responses sustained up to
Month 6 (see Appendix M for further detail).

Tofacitinib 5 mg BD was numerically (SF-36 PF, FACIT-F total score) and significantly
(DLQY, 1SI) superior to placebo at Month 3, with responses sustained up to Month 6 (see
Appendix M for further detail).

B.2.7  Subgroup analysis
The OPAL Broaden and OPAL Beyond trials present data in csDMARD-IR (TNFi-naive)

and TNFi-IR patients, respectively. Data on patient demographics in these two
respective populations are presented in Section B.2.3.3. Data for the primary and

secondary outcomes are presented in Section B.2.6; post-hoc analyses data for
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inclusion in the economic model in the UK NICE submission are presented in Sections
M.1.1.3 (OPAL Broaden) and M.1.2.3 (OPAL Beyond). Data for the trials identified

through the systematic literature review are presented in Appendix E.

B.2.8 Non-randomised and non-controlled clinical evidence

B.2.8.1 List of relevant non-randomised and non-controlled evidence

The long-term safety and efficacy of tofacitinib was evaluated in one study (Table 20).
Study A3921092 (OPAL Balance) was a Phase lll, open-label extension study involving
long-term follow-up of patients who had previously participated in randomised Phase |l
tofacitinib trials (OPAL Broaden and OPAL Beyond). OPAL Balance is ongoing.

Table 20: Relevant non-RCT study: OPAL Balance

Study number A3921092 (OPAL Balance; study ongoing)

Objective To assess the long-term safety, tolerability, and efficacy of TOF

Population Subjects with active PsA qualifying from Phase Ill TOF RCTs
(OPAL Broaden and OPAL Beyond)

Intervention(s) TOF 5 mg BD and TOF 10 mg BD

Upon entry into the LTE study, patients were to receive TOF 5 mg
BD for one month:

After one month, doses could be increased to 10 mg BD for
efficacy reasons at the investigator’s discretion;

Doses could be reduced back to 5 mg BD for safety reasons at the
investigator’s discretion

Comparator(s) None

Outcomes specified inthe | ¢ Adverse effects of treatment
decision problem Disease activity
o ACR20, ACR50, ACR70, ACR response criteria
components, PASI75
e Functional capacity

o HAQ-DI
e Periarticular disease (for example enthesitis, tendonitis,
dactylitis)
o DSS, LEI
e Health-related quality of life (data are not yet available)
e Mortality

Primary study reference Nash et al, 2017 (92, 93); Pfizer data on file

Justification for inclusion Provides long-term data on the safety and efficacy of TOF

Abbreviations: BD, twice daily; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug; LTE, long term extension;
mg, milligram; PsA, psoriatic arthritis; RCT, randomised controlled trial; TNFi, tumour necrosis factor inhibitor; TOF, tofacitinib
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B.2.8.2 List of non-RCTs excluded from further discussion

No non-RCTs of tofacitinib in the relevant patient populations were excluded from

further discussion.

B.2.8.3 Summary of methodology of the relevant non-randomised and non-
controlled evidence

A summary of the methodology of the LTE study, OPAL Balance, is presented in

Appendix M.

B.2.8.4 Statistical analysis of the non-randomised and non-controlled evidence

A summary of statistical analyses of the LTE study, OPAL Balance, is presented in

Appendix M.

B.2.8.5 Participant flow in the relevant non-randomised studies

See Section D.1.2.2 (Appendix D), for details of the numbers of participants eligible to
enter the OPAL Balance trial and Appendix M for baseline characteristics of the

participants.

Figure 5: OPAL Balance study design

OPAL Broaden (12 months)

Tofacitinib 5 mg BID
Tofacitinib 10 mg BID

Placebo — tofacitinib & mg BID

Placebo — tofacitinib 10 mg BID
Adalimumab 40 mg SC Q2W

OPAL Balance
Open-label, LTE study

OPAL Beyond (6 months)

Tofacitinib 5 mg BID

Tofacitinib 10 mg BID
Placebo — tofacitinio 5 mg BID Month
Placebo — tofacitinib 10 mg BID | o | T T T T T T T T T T 1

01 3 6 9 12 15 18 21 24 27 30 33 36
First dose ) B
(=1 week after final injection [placebo or Efficacy data reported through Month 24
adalimumab] in OPAL Broaden study) Safety data reported through Month 36

2Sample sizes were too small beyond this point for meaningful analysis
Abbreviations: BID, twice daily; LTE, long-term extension; Q2W, every other week; SC, subcutaneous
Source: Nash 2017(92, 93)
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B.2.8.6 Quality assessment of the relevant non-randomised and non-controlled

evidence.

Quality assessment of the OPAL Balance study is presented in Appendix M; however,

it is only preliminary as the study is ongoing.

B.2.8.7 Clinical effectiveness results of the relevant non-randomised and non-

controlled evidence

B.2.8.7.1 Long-term effect of tofacitinib on signs and symptoms of the disease,

physical functioning, enthesitis and dactylitis

The results for the change from baseline in ACR20 and HAQ-DI up to Month 24 (interim
data analysis up to 25 January 2017) in the pooled tofacitinib group (5 mg and 10 mg
BD doses) are shown in Table 21 and Figure 6. These results demonstrated that
improvements in signs and symptoms of the disease and physical functioning achieved
by tofacitinib treatment are generally sustained long term (92, 93). Similar
improvements were demonstrated for other measures of signs and symptoms of the
disease (ACR50, ACR70, and PASI75), as well as measures of enthesitis (LEI),
dactylitis (DSS), and pain.

Table 21: Summary of efficacy through to Month 24 in OPAL Balance

Outcome TOF (all patients, N=686)

Timepoint Month 6 Month 12 Month 18 Month 24

ACR20, n/N1 (%) 448/634 422/570 264/341 55/82 (67.1)
(70.7) (74.0) (77.4)

ACRS50, n/N1 (%) 298/633 284/570 183/342 41/82 (50.0)
(47.1) (49.8) (53.5)

ACR70, n/N1 (%) 194/636 183/570 123/341 22/82 (26.8)
(30.5) (32.1) (36.1)

AHAQ-DI, mean (SD) [N] -0.5(0.6) -0.5(0.6) -0.5 (0.6) -0.6 (0.7) [81]
[636] [571] [342]

PASI75 response rate, n/N1 (%) | 263/433 250/396 148/242 40/58 (69.0)
(60.7) (63.1) (61.2)

ALEI, mean (SD) [N1] -1.7 (1.8) -1.7 (1.8) -1.8 (1.8) -1.8 (1.9) [56]
[418] [371] [220]

ADSS, mean (SD) [N1] -7.2(7.9) -7.7 (7.8) -7.1(7.2) -7.3 (6.6) [48]
[336] [300] [186]

APain, mean (SD) [N1] -26.0 (28.0) -26.8 (27.6) -29.4 (29.4) -32.6 (30.2)
[634] [670] [342] [81]
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Abbreviations: A, change from baseline; ACR, American College of Rheumatology; ACR20/50/70, ACR20%/50%/70% response
rate; BSA, body surface area; DSS, Dactylitis Severity Score; HAQ-DI, Health Assessment Questionnaire-Disability Index; LEI,
Leeds Enthesitis Index; n, number of responders; N, number of patients in full analysis set; N1, number of evaluable patients at a
visit; PASI, Psoriasis Area and Severity Index; PASI75, Psoriasis Area and Severity Index 75% improvement; SD, standard
deviation

Source: Nash 2017(92, 93)

Figure 6: Change in HAQ-DI score from baseline up to Month 24 (25 January 2017
data cut) - FAS
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Abbreviations: HAQ-DI, Health Assessment Questionnaire-Disability Index; M, mean; SE, standard error
Source: Nash 2017(92, 93)
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Figure
_

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 69 of 207



Figure 7: Change in HAQ-DI score from baseline up to Month 27 (4 April 2016 data
cut) — FAS and constant tofacitinib 5 mg BD subjects only

B.2.9 Meta-analysis

Direct meta-analyses for tofacitinib (in combination with a csDMARD) versus placebo
are presented in forest plots in Appendix E. As there was only one trial per population
(OPAL Broaden for bDMARD-naive and OPAL Beyond for bDMARD-experienced, see
Section B.2.10 below), the results are the same as those reported above in Section
B.2.6.

B.2.10 Indirect and mixed treatment comparisons

Indirect comparisons between tofacitinib (in combination with a csDMARD) and other
treatments of interest were also undertaken to examine the relative effects of tofacitinib

in relation to those treatments and are presented in Appendix E.

In the absence of head-to-head comparisons, network meta-analyses (NMA) were
performed, using RCTs identified in the SLR (see Appendix D for SLR methodology),
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to estimate the efficacy of tofacitinib (in combination with a csDMARD) relative to other

treatments for PsA.

For consistency with the approach taken by the Assessment Group (AG) for TA445,
data were subdivided into two populations: bDMARD-naive and bDMARD-experienced,
(94) and these informed the sub-populations specified in the NICE scope (Table 1):

e Sub-populations 2 and 4 were informed by the bDMARD-naive evidence
synthesis with data for tofacitinib from OPAL Broaden (csDMARD-IR and TNFi-

naive), and

e Sub-population 3 was informed by the bDMARD-experienced evidence synthesis
with data for tofacitinib from OPAL Beyond (TNFi-IR).

Note that trials identified in the SLR were conducted across an 18-year period and a
variation in placebo response across these trials was evident for some important
outcomes, with larger placebo response rates seen in more recent trials (94). A
variation was also noted across trials regarding patients’ previous use of bDMARD
therapy, with bDMARD-experienced populations recruited only in the more recent trials.
Furthermore, there were insufficient data available from all trials to subdivide patients
into those who had failed one non-biological DMARD (csDMARD) and those who had
failed two non-biological DMARDSs, as per the NICE scope. Therefore, NMAs in this
evidence submission were performed on the bDMARD-naive and bDMARD-
experienced populations separately (see Section B.2.10 above). The included models

adjust for and explore the different rates of placebo response across trials.

B.2.10.1 Summary of the trials used to carry out the indirect or mixed treatment
comparisons (NMAs)

Studies were identified from the SLR using the scope set out by NICE for this appraisal
(see Appendix D). The SLR yielded 21 studies for inclusion in the NMA. One abatacept
IV study was not included (Mease et al., 2011 (95)) because it was not clear whether
the population was bDMARD-naive. Another study (Mclnnes et al., 2014 (96)) was
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excluded as the active treatment arm (an IV preparation of secukinumab) was not
licensed for PsA. Therefore, 19 studies were taken forward into the NMA evidence

network for the entire population.

Where possible, data were extracted from the primary publications; if the data were not
available from a primary publication, they were extracted from the TA445 AG report,
which was a secondary source (94). Redacted data from the AG report were requested
from NICE and the respective manufacturers but had not been made available at the

time of submission. Studies informing the NMA are summarised below in Table 22.
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Table 22: Summary of the trials used to carry out the indirect or mixed treatment comparison (n=21)

Main Author,

Number of patients:

[[MPACT 2]

IFX IV 5 mg/kg (100)

. Previous screened/ Concomitant DMARD
LEED AT o) treatment(s) randomised/ treated Sl e (i, M) treatment during trial
sponsor
| completed
Mease et al., 2017 >1 DMARD IRt PBO (211); 0
[ASTRAEA] TNFi IR 60% NR/424/NR/382 ABA SC 125 mg QW (213); + 1 csDMARD (unclear)
Mease et al., 2011 PBO (42);
>1 DMARD IRt ABA IV 3 ma/kg Q4W (45); o
(TNFi IR =unclear) NRI70INR/147 ABA IV 10 mg/kg Q4W (40)* + 1 MTX (60%)
ABA 1V 2 x 30 mg/kg then10 mg/kg (43).
Genovese et al., PBO (49) o
2007 21 csDMARD IR NR/100/NR/96 ADA SC 40 mg Q2W (51) + 1 MTX (66%)
Mease et al., 2005 csDMARD IR +/- PBO (162) o
[ADEPT] NSAID NR/313/NR/289 ADA SC 40 mg Q2W (151) + 1 MTX (50%)
PBO up to 16 wks (159);
[Cé}ﬁf'ﬁf\’gé"g] 2016 zT‘,’\leri |||3a'\1A1F({)§,|)RT NR/484/NR/361 APR 20 mg BD oral (163): +1 csDMARD (79%)
- APR 30 mg BD oral (162)
Edwards et al., 2016 >1 DMARD IR PBO up to 16 wks (159);
[PALACE 3] (-TNFi R <1 oo/T) NR/505/NR/438 APR 20 mg BD oral (163); + 1 csDMARD (unclear%)
SR APR 30 mg BD oral (162)
Kavanauoh et al csDMARD IR +/- PBO (168)
2g¥j [g‘/i?_ AgEa 7 bDMARD IR (TNFi- | NR/504/NR/444 APR 20 mg BD oral (168); +1 csDMARD (70%)
IR < 10%) APR 30 mg BD oral (168)
>1 DMARD IRt PBO up to 12 wks (136);
?QTS%%:J&’] 20141 Crimary TNFi IR NR/409/NR/309 CZP SC 200 mg Q2W (138); +1 MTX (64%)
excluded* CZP SC 400 mg Q4W (135)
NSAID +/- csDMARD PBO (104) 0
Mease et al., 2004 IR NR/205/NR/165 ETN 25 mg BIW (101) +1 MTX (42%)
NSAID +/- csDMARD PBO (30) .
Mease et al., 2000 IR NR/60/NR/56 ETN 25 mg BIW (30) +1 MTX (47%)
PBO (113)
Kavanaugh et al. csDMARD IR +/-
’ NR/405/405/380 GOL 50 mg (146) +1 MTX (49%)
2009 [GO-REVEAL] | NSAID GOL 100 ma (146)
Antoni et al., 2005
’ PBO up to 16 wks (52) o
[IMPACT] >1 csDMARD IR NR/104/NR/99 IFX IV 5 mg/kg (WS 0. 2, 6 & 14) (52) +1 MTX (55%)
Antoni etal., 2005 | .4 spMARD IR NR/200/NR/134 PBO (100) + 1 csDMARD (71%)

Company evidence submission for tofacitinib for treating active psoriatic arthritis following disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved

Page 73 of 207




Main Author,

Number of patients:

[PSUMMIT2]

bDMARD IR

USK SC 90 mg (105)

: Previous screened/ Concomitant DMARD
:ez;g,IEIAL ID; treatment(s) randomised/ treated SLE 7 TS ([ (117 treatment during trial
P | completed
PBO (106)
Mease et al. 2017 NSAID +/- DMARD ADA SC 40 mg Q2W (101) o
[SPIRIT P1] IR NR/417/NR/382 IXE SC 80 mg Q2W (103) + 1 csDMARD (64%)
IXE SC 80 mg Q4W (107)
. PBO (118)
[‘éa;gﬁja'é]z‘m i;J,\';‘:'R'S +21 NR/363/NR/314 IXE SC 80 mg Q2W (123) + 1 csDMARD (50%)
IXE SC 80 mg Q4W (122)
PBO (98)
csDMARD IR +/-
Mclnnes 2015 SEC 75 mg (99) o
[FUTURE 2] E)UDI\/tIQI;)D IR NR/397/NR/335 SEC 150 mg (100) +1 MTX (47%)
P SEC 300 mg (100)
Mclnnes et al., PBO (14) o
2014t 21 DMARD IRt NR/42/NR/35 SEC IV 10 mq /kg (wk 0. 6) (28) + 1 csDMARD (64%)
PBO —TOF 5 mg BD oral after 3 mths (66);
Gladman et al., 2017 .
[OPAL Beyond]: >1 TNFi IR 546/395/394/345 PBO —TOF 10 mg BD oral after 3 mths (65); + 1 csDMARD (100%)
Pfizer TOF 5 mg BD oral (131);
TOF 10 mg BD oral (132).
PBO —TOF 5 mg BD oral after 3 mths (52);
Mease et al., 2017 PBO —TOF 10 mg BD oral after 3 mths (53);
[OPAL Broaden]; =1 csDMARD IR 611/422/422/373 TOF 5 mg BD oral (107); + 1 csDMARD (100%)
Pfizer TOF 10 mg BD oral (104);
ADA SC 40 mg Q2W (108).
Mclnnes et al., 2013 PBO up to 16 wks (209);
(PSUMMIT 1] >1 csDMARD IR NR/615/NR/NR USK SC 45 mg (wks 0, 4, 16) (204); +1 MTX (49%)
USK SC 90 mg (wks 0, 4, 16) (206)
L PBO (104)
Ritchlin etal., 2014 | cSDMARD IR +/- NR/312/NR/NR USK SC 45 mg (103); +1 csDMARD (50%)

Treatment arms underlined were not included in the analysis (are not of interest, or not a licensed dose and are not needed to connect the networks);
1 csDMARD and/or bDMARD;
1 study dropped out of the NMA because secukinumab 1V is not licensed as a treatment in PsA;

* licensed dose for ABA 1V in PsA for a 60-100kg adult ~ 750 mg wk 0, 2, 4, then monthly which is approximating 10mg/kg.
* primary non-responders excluded but study included secondary non-responders to TNFi;

ABA, abatacept; ADA, adalimumab; APR, apremilast; bDMARD, biologic disease modifying anti-rheumatic drugs; BD, twice daily; csDMARD, conventional synthetic disease modifying

anti-rheumatic drugs; CZP, certolizumab pegol; DMARD, disease modifying anti-rheumatic drugs; IFX, infliximab; IR, inadequate response; IV, intravenous; IXE, ixekizumab ; MTX;
methotrexate; NSAID, non-steroidal anti-inflammatory drug; PBO, placebo; Q2W, every 2 weeks; Q3W, every three weeks; Q4W, every 4 weeks; QW, once weekly; SC,
subcutaneous; SEC, secukinumab; TNFi, tumour necrosis factor inhibitor; TOF, tofacitinib; USK, ustekinumab
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B.2.10.2 Evidence networks

B.2.10.2.1 Summary of bDMARD-naive evidence network

Sixteen studies reported data for at least one of the key efficacy outcomes for this
population. All studies were connected via a placebo control arm. See Figure 8 below
for the general network diagram and Appendix E for the network diagram for each
outcome. Ixekizumab was not NICE approved in the UK for PsA at the time of this
review. However, a TA was in progress (ID1194) and the phase Il study SPIRIT P1 had

been published (97). This study was therefore included in the network.

Figure 8: General network diagram for all studies with bDMARD-naive population
data

Mease2000; m PBO comparison
@ Medse 2004
Head to head comparison

PIR OF |

@ PSUMMIT1;

PSUMMIT2

B.2.10.2.2 Summary of bDMARD-experienced evidence network

Five studies reported at least one of the key efficacy outcomes for this population and
were connected via a placebo control arm. See Figure 9 below for the general network
diagram and Appendix E for the network diagram for each outcome. Abatacept and
ixekizumab were not NICE-approved in the UK for PsA at the time of this review;
however, TAs in PsA were in progress (ID993 and 1194, respectively) and key Phase llI
clinical trial data (ASTRAEA for abatacept, and SPIRIT P2 for ixekizumab) had been

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 75 of 207



published; therefore, these trials were included in the network. As in TA445, RAPID-PsA
(the certolizumab pegol trial) was not included in the bDMARD-experienced network,
because the population was not comparable with the other bDMARD-experienced trials
(94).

Figure 9: General network diagram for all studies with bDMARD-experienced
population data

PBO comparison

B.2.10.3 Network meta-analysis methodology

The general approach for this meta-analysis was as per the NICE Decision Support Unit
(DSU) recommendations (98-101). Specifically, we adopted an approach that was
similar to the one used by the TA445 AG (94). A summary of the methodology is

presented below, with full details presented in Appendix D.
B.2.10.3.1 Direct meta-analysis with Bucher Indirect Comparisons (IC):

Direct comparisons of all drugs versus placebo were calculated using frequentist
pairwise direct meta-analysis in Stata MP v14.2 (102, 103). Indirect comparisons of
tofacitinib 5 mg BD versus all drugs were calculated from the direct comparisons above
using the Bucher method (104, 105). Details of the associated methods are presented in

Appendix D.
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B.2.10.3.2 Network Meta-Analysis:

Bayesian NMA methodology as recommended by NICE in DSU TSD 2 (98) was
conducted to estimate comparisons of all treatments simultaneously. Data were fitted to
generalised linear models via Bayesian Markov Chain Monte Carlo methods using
WinBUGs (106) and published code (Table D19 in Appendix D). The burn-in was
100,000 to ensure convergence, with estimates drawn from three chains of 10,000
samples. A plot of the sampling history and posterior distributions can be provided for
selected endpoints as evidence of adequate convergence upon request. There were no

issues with convergence, unless otherwise stated.

The mean residual deviance (total residual deviance divided by number of data points)
and the deviance information criteria (DIC) were provided as estimates of how well the

predicted values fitted the observed dataset.

Fixed effect (FE) models were tested for all outcomes. Random effect (RE) analyses
were conducted where feasible, using a uniform (i.e., uninformative) prior for the
between-studies standard deviation (SD) (Hasselblad (107) and Gelman (108)) and
assuming that heterogeneity is the same across all comparisons. Relative treatment
effects were expressed as (log) odds ratio (OR) for dichotomous outcomes; treatment
effect relative to ‘no response’ for the reference treatment was expressed on the probit
scale for the categorical outcomes (PASI and ACR) and weighted mean differences
(WMD) for the continuous outcomes (HAQ-DI). The generalised linear models (GLMs)
and link functions for each outcome are presented in
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Table 23 below.

Absolute effects (T[k]) were calculated as recommended in TSD2 (98), using the
relative effects (d[k]) calculated in the main part of the WinBUGs NMA and the baseline

effect (A) for the reference treatment, which in this analysis was placebo.
e For continuous outcomes: T[k] = A+d[k]
e For dichotomous outcomes: Logit(T[k]) = A+d[k] (98)

e For categorical outcomes on the probit scale: T[k,cut-off]=1-phi(A+d[k]+z[cut-off])
(98)

In addition to the relative and absolute treatment effects, the NMA calculated treatment
rankings, such that the best treatment was ranked 1, and worst treatment ranked N (N =
number of treatments). The rankings across all the samples were pooled to calculate
the probability of achieving each rank. Surface Under the Cumulative Ranking Curves
(SUCRA) were provided to express the percentage of efficacy for each treatment
compared to an ideal treatment ranked first without uncertainty (see Appendix E) (109).
For the key models, the probability of each rank has been summarised in a rankogram,

following the presentation of the model results (see Appendix E).

Covariate and class-level analyses were conducted using the general methodology
recommended in DSU TSD3 (110), with adaptations based on the analysis in TA445
(94). NMA model details are presented in
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Table 23 below. Class-level models were run to compare with the TA445 results.

For the HAQ-DI conditional on PsARC response status analyses, an alternative model
to the Rodgers (111) and Cummins (112) code was also analysed; this model adjusts

the trial variance to account for multi-arm studies. In this alternative model, the PSARC
responders subgroup data were analysed separately from the PSARC non-responders

subgroup data.

In the TA445 short-term efficacy NMAs, the rate of placebo response was identified as a
source of heterogeneity for some outcomes. For example, for PsARC response, higher
placebo rates were associated with lower relative effectiveness estimates. Placebo-
adjusted models were therefore explored to mitigate the impact of potential population-
level differences (e.g., different severity of disease, different duration of disease, mixed

background treatment) on estimates of treatment effect.
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Table 23: NMA Model Assumptions (including placebo-adjusted and class-level

effect NMA models)

Endpoints PBO
GLM:; link ID | Exchangeable treatment effects? Classes adjust;d
function
PsARC A | No, independent treatment effects No class effect No
Binomial; logit B | No, independent treatment effects No class effect Yes
C | Yes, exchangeable within class 1 TOF, APR, TNFi, Anti-IL Yes
D | Yes, exchangeable within class 2 TOF, APR, bDMARDs Yes
PASI 50/75/90 E | No, independent treatment effects No class effect No
Multinomial;
probit _
F | No, independent treatment effects No class effect Yes
HAQ-DI | G | No, independent treatment effects; | No class effect No
PsARC effects are added to PBO non-
Normal; responders (Rodgers 2011 (111)
identity and Cummins 2011 (112))
H | Yes, exchangeable within class 1; TOF, APR, TNFi, Anti-IL No
effects are added to PBO non-
responders (Rodgers 2011 (111)
and Cummins 2011 (112))
ACR 20/50/70 E | No, independent treatment effects No class effect No
Multinomial; F | No, independent treatment effects No class effect Yes
probit I | Yes, exchangeable within class 1 TOF, APR, TNFi, Anti-IL Yes
J | Yes, exchangeable within class 2 TOF, APR, bDMARDs Yes
HAQ-DI K | No, independent treatment effects No class effect No
Normal;
identity

Models highlighted in grey were not used in the economic analysis

1The TOF class models accounted for tofacitinib 5 mg and 10 mg doses.
Abbreviations: ACR, American College of Rheumatology; Anti-IL Anti-interleukin; APR, apremilast; bDMARD, biologic disease-
modifying antirheumatic drug; GLM, generalised linear model; HAQ-DI, Health Assessment Questionnaire Disability Index; PASI,

Psoriatic Area and Severity Item; PBO, placebo; PsARC, Psoriatic Arthritis Response Criteria; TNFi, tumour necrosis factor inhibitor;

TOF, tofacitinib

Table 24: Overview of models selected

Endpoints

GLM; link function

bDMARD-naive

bDMARD-experienced

PsARC
Binomial; logit

A1 FE, A2 RE (pessimistic);
A1* FE, A2* RE (optimistic)
B1 FE, B2 RE (base case)

A1 (base case)

PASI 50/75/90

Multinomial; probit

E1 FE (optimistic), E2 RE
(pessimistic; base case)

E1 FE with 24-wk data (optimistic),
E1 FE without 24-wk data
(pessimistic; base case)

HAQ-DI | PsARC
Normal; identity

G FE (pessimistic);
K1 FE (optimistic), K2 RE (base
case)

G FE (optimistic);
K1 FE (pessimistic; base case)
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ACR 20/50/70 E1 FE (optimistic), E2 RE E1 FE with 24-wk data (pessimistic),
Multinomial; probit (pessimistic; base case) E1 FE without 24-wk data (optimistic;
F FE base case)

Abbreviations: ACR, American College of Rheumatology; bDMARD, biologic disease-modifying antirheumatic drug FE, fixed-effects;
HAQ-DI, Health Assessment Questionnaire Disability Index; PASI, Psoriatic Area and Severity Item; PBO, placebo; PsARC,
Psoriatic Arthritis Response Criteria; RE, random effects

* for the alternative network analysis, the PBO arm from the OPAL Broaden trial was excluded on the basis that this arm had a poor
fit in all of the previous models (see Appendix E for more detail). This was also considered a reasonable approach (but with
limitations) by a clinical expert.

B.2.10.4 Network meta-analysis results

Base case models for use in the assessment of clinical and cost-effectiveness were
selected primarily on the basis of ‘best’ statistical model fit (goodness of fit) after
considering the average residual deviance and/or, where data sets were analogous, the
deviance information criteria (DIC). Clinical expert advice was also considered in model
selection (see Section D.2.3 in Appendix D for discussion). There was no evidence to
support class-level models, and placebo-adjusted models were only found to be justified
for PSARC. Clinical expert advice suggested that class effect models were not likely to
be appropriate, particularly for anti-IL therapies and bDMARDs as a class, due to

differences in response profiles (see Section D.2.3 in Appendix D for discussion).

To assess sensitivity of effectiveness estimates, and for scenario analyses in section
B.3, optimistic models were selected based on results with the “best” data for tofacitinib
5 mg BD (that is, where tofacitinib 5 mg BD had the highest probability of response);
pessimistic models were selected based on results with the “worst” data for tofacitinib 5

mg BD (i.e., lowest probability of response).

Clinical expert opinion was sought to inform selection of the optimistic model for
PsARC, which excluded the placebo arm from OPAL Broaden (due to elevated placebo
response and poor model fit in terms of residual deviance); the clinical opinion stated
that this was a logical choice based on clinical experience (see Section D.2.3 in

Appendix D for discussion). Choice of RE versus FE models was informed by other

measures of heterogeneity. For example, for PsARC, the | EGTcCGGGGE
N, - nd consideration

of the reduced between-trials SD and narrower credible interval were used in selecting
the base case PsARC model (selecting Model B2 vs Model A2). Table 24 and Table 24
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above provide a comprehensive overview of the model variations run for each patient
population and each outcome; optimistic, pessimistic and base case models are also

indicated; full model details are presented in Appendix E.

Results from the base case models are described in the following sections. Results from
the optimistic and pessimistic scenarios are described as sensitivity analyses and
presented in Section B.2.10.5.2. Results for the remaining models are presented in

Appendix E only. Model fit statistics are also provided in Appendix E.

B.2.10.4.1 Analyses from bDMARD-naive evidence network

e PsARC response analysis

In TA445, the AG noted that the PsARC response data indicated that higher placebo

rates were associated with lower relative effectiveness estimates and that placebo

response rates appeared to have increased over time (94). | EGcNIEGIINING
T
I s cescribed above (Table 24),

additional analyses were undertaken to explore this effect. Placebo-adjusted model B2
RE (
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Table 23) was selected as a base model because it had the lowest DIC and reduced
the between study SD (with a narrower Cl) compared to the non-placebo-adjusted
model A2, explaining some heterogeneity (see Section 2.10.5.1.1). A RE model was
selected on the basis that a RE model is generally preferable to a FE model, as it
includes uncertainty within and between trials. The preference for a RE model was
further considered appropriate in the context of the heterogeneity observed in the direct

meta-analyses for the etanercept and adalimumab trials PsARC responses_ || Gz

Model A2 in the alternative network was the optimistic model, given that a || Gz

I o< <1, we could not remove the placebo arm from Future

2, as we would have lost secukinumab as a comparator. This model had a lower
average residual deviance than model A1 in the alternative network, but as a RE model,
it allowed for uncertainty between trials, compared to the FE model. Results for all

models evaluated are presented in Appendix E.

The results of the base case model (placebo-adjusted B2 RE) showed that all
comparators were significantly better than placebo except for tofacitinib 5 mg BD
I - ORs I
tofacitinib 5 mg BD with adalimumab, apremilast, ustekinumab, secukinumab, and
certolizumab pegol, with | N
I (s Table E14 in Appendix E). The
probability of PSARC response with tofacitinib 5 mg BD was || G

The analyses used data for all patients (bDMARD-naive and bDMARD-experienced) for
Future 2 and RAPID-PsA, as the bDMARD-naive data were redacted in TA445 and
were not available in the primary publications. When comparing the ORs from our
model (using all patient data) with the ORs from the TA445 NMA (using the bDMARD-
naive data), it was noted that our results may have overestimated the treatment effects

for certolizumab pegol and secukinumab.
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There was only one trial (OPAL Broaden) that compared tofacitinib 5 mg BD with an
active treatment (adalimumab as an active control). The adalimumab versus placebo
comparisons were smaller in OPAL Broaden compared to Genovese et al., 2007 and
ADEPT for PSARC (and for many outcomes explored in the NMAs).

|
Y - <cludiing

the OPAL Broaden placebo arm improved model fit and resulted in the model being
selected as the optimistic model (Appendix E, Table E20, Model A2 alternative

network).
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Table 25: Summary results for bDMARD-naive population: Probability of PsARC, PASI 50/75/90, ACR 20/50/70
response (base case model data)

Comparator

PBO

ADA

APR

ETN

IFX

USK 45

GOL 50

TOF 5

SEC 150

SEC 300

CzpP

PSARC:
Model B2 (RE &
PBO adj)t

IXE 80 Q2W

IXE 80 Q4W

PASI 50:
Model E2 (RE)*

PASI 75:
Model E2 (RE) *

PASI 90:
Model E2 (RE) *

*
*
*
i

*
——
——
i

ACR 20:
Model E2 (RE)||

*
*
*
i

ACR 50:
Model E2 (RE)]

ACR 70:
Model E2 (RE)]|

*
*
*
i

HiHHHH

1 PsARC data for all patients for Future 2 and RAPID-PsA were used as data for bDMARD-naive population are redacted in TA445 and not published elsewhere. PSARC data for

PSUMMIT 1 & 2 were 24-week population data as per TA445.
I The 12-week PASI 50/75/90 data for Future 2 bDMARD-naive population are redacted in TA445, 16-week data used instead. PASI 50/75/90 data for PSUMMIT 1 & 2 (PSUMMIT 2
only reports PASI75 data) were 12-week population data as per TA445. NMA excluded IMPACT due to extreme values.
I The 12-week ACR 20/50/70 data for Future 2 and RAPID-PsA bDMARD-naive population are redacted in TA445, 24-week data used instead. ACR 20/50/70 data for PSUMMIT 1 &
2 were 12-week population data as per TA445. NMA excluded IMPACT due to extreme values.
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e HAQ-DI conditional on PSARC response status analysis

Model K2 RE (
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Table 23) was used as a base case model because it included an adjustment for multi
arm studies (alternative code to the code previously-used by Rodgers (111) and
Cummins (112)) and because a RE model would take a better account of heterogeneity
(vs model K1 FE; see Appendix E). Results for all models evaluated are presented in
Appendix E. Placebo-adjusted models were not undertaken in line with TA445, as
HAQ-DI change in the current submission was assessed based on PsARC

response/non-response.

The results of the base case model (K2 RE) showed that tofacitinib 5 mg BD |

The analyses did not include Future 2 and RAPID-PsA, as the bDMARD-naive data
were redacted in TA445 and were not available in the primary publications. Therefore,

our NMA had no results for certolizumab pegol and secukinumab for HAQ-DI.

Table 26: HAQ-DI | PsARC summary results for bDMARD-naive population:

Absolute change from baseline (base case model data)
HAQ-DI: HAQ-DI:
Model K2 (RE, alternative code) Model K2 (RE, alternative code)
PsARC responders PsARC non-responders

Comparator

IFX

USK 45
GOL 50
TOF 5

SEC 150
SEC 300
CzpP

IXE 80 Q2wW

IXE 80 Q4W
Note: data for Future 2 and RAPID-PsA for bDMARD-naive population are redacted in TA445 and not published elsewhere. Data for

PSUMMIT 1 & 2 were 24-week population data as per TA445. T significant difference based on 95% Crl
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e PASI 50/75/90 response analysis

Since the placebo response may be an effect modifier for the PSARC endpoint, we
explored the relationship between the placebo and treatment effects for the PASI
outcome, following the same methodology as the TA445 AG (94). Model E2 RE (
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Table 23) was selected as a base case model because it had the lowest DIC and
average residual deviance. Results for all models evaluated are presented in Appendix
E.

The results of the base case model (E2 RE) showed that tofacitinib 5 mg BD || Gz

|
|
I " o2 citinib 5 mg BD was also |
|
|
I ofacitinib 5 mg BD had a probability of PASI
50 response NG -~ 5| 75 response of G
I - PAs! 90 response of NG -

The analyses used PASI 75 and PASI 90 data at week 16 for Future 2, as the week 12
bDMARD-naive data were redacted in TA445 and were not available in the primary
publication. When comparing the results from our NMA with the equivalent model result
from TA445, it was noted that the use of the week 16 data may have underestimated
the treatment effects for secukinumab. As the percentage of placebo treated patients
achieving PASI 50 response in IMPACT (infliximab) and PASI 75 response in Mease et
al 2000 (etanercept) was zero, the convergence for the infliximab and etanercept
treatment effects was less than satisfactory leading to wide Crls. The IMPACT study
was excluded from the NMA due to the extreme values reported in the trial (PASI 50
response was 0% for placebo and 100% for infliximab, making PASI 75 and PASI 90
not estimable), which generated an error in WinBUGs. Estimates of response in the

NMA were possible for etanercept.
e ACR 20/50/70 response analysis

Since the placebo response may be an effect modifier for the PsARC endpoint, we

explored the relationship between the placebo and treatment effects for the ACR
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response outcome, following the same methodology as the TA445 AG (94). Model E2
RE (
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Table 23) was selected as the base case model because it had the lowest DIC and
average residual deviance; furthermore, the RE model accounted for considerable
heterogeneity in adalimumab trials (OPAL Broaden). Results for all models evaluated

are presented in Appendix E.

The results of the base case model (E2 RE) showed that tofacitinib 5 mg BD |||}

I OR for ACR20 response was |
Il ACR50 response was I
I Tofacitinib 5 mg BD was I

Our analyses used week 24 data for Future 2 and RAPID-PsA, as the 12-week data
were redacted in TA445 and were not available in the primary publications. When
comparing the results from our NMA with the equivalent model results from TA445, it
was noted that the use of the week 24 data may have overestimated the treatment

effects for certolizumab pegol and secukinumab.
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B.2.10.4.2 Analyses from bDMARD-experienced evidence network

e PsARC response analysis

The bDMARD-experienced population data for PSUMMIT2 were sourced from the
TA445 AG report (94). As per the TA445 analysis, "the inclusion of the 24-week PsARC
data for ustekinumab was based on an assumption that they fairly reflected the 12-week
results (b(DMARD-experienced population results for PsARC at 12 weeks in PSUMMIT2
were not available, though 12-week data for the full population were available)" (see
Appendix 12.3.2 of the TA445 AG report) (4). Only one analysis was conducted

examining the PsARC response in this population; base case model A1 FE (
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Table 23) used data from PSUMMIT 2 (24-week data available in AG report from
TA445) and OPAL Beyond.

The results of the base case model (A1 FE) showed that tofacitinib 5 mg BD || ]

|
I 1 ofacitinib 5 mg

BD had a probability of PsARC response

I o ot a valid bookmark self-reference I}
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Table 27: Summary results for bDMARD-experienced population: Probability of PSARC, PASI 50/75/90, ACR
20/50/70 response (base case model data)

Comparator

PSARC:
Model A1 FE
(RE & PBO adj)

PBO

PASI 50:
Model E1 (FE)

PASI 75:
Model E1 (FE)

PASI 90:
Model E1 (FE)

ACR 20:
Model E1 (FE)

ACR 50:
Model E1 (FE)

ACR 70:
Model E1 (FE)

ADA

APR

ETN

IFX

USK 45

GOL 50

TOF 5

SEC 150

SEC 300

CzpP

IXE 80 Q2W

IXE 80 Q4W

44

-

A

he

Ao
=
=

Note: the above uses data for PSUMMIT2 for the bDMARD-experienced population from TA445 Table 44 (94)
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e HAQ-DI conditional on PSARC response status analysis

The bDMARD-experienced population data for PSUMMIT2 were sourced from the
TA445 AG report (94). As per the TA445 AG analysis, the PSUMMIT2 bDMARD-
experienced population data at 24-weeks were included in the analysis, as the AG had
determined that 24-week data was equivalent to the 12-weeks outcome. Data for

FUTUREZ2 were redacted in TA445 and were not available from the primary publication.

Analyses for two models were conducted; model G FE and model K1 FE. Model K1 FE
was an alternative model to the Rodgers (111) and Cummins (112) code and included
an adjustment for multi-arm studies. DICs for the two models were not comparable, but
the average residual deviance for model K1 (Table 28) | NG -
thus selected as the base case model. Results for the two models evaluated are

presented in Appendix E.

The results of the base case model (K1 FE) showed that tofacitinib 5 mg BD

I o baseline in HAQ-DI in PSARC non-responders (see Table

E76 in Appendix E). Tofacitinib 5 mg BD was [ GGG
I i PsARC responders of non-responders.

Table 28: HAQ-DI | PsARC summary results for bDMARD-experienced population:
Absolute change from baseline (base case model data)

Comparator HAQ-DI: . HAQ-DI: .
Model K1 (FE, alternative code) Model K1 (FE, alternative code)
(PsARC responders) (PsARC non-responders)
PBO I I
USK 45 I I
TOF 5 | I
SEC 150 | |
SEC 300 | |
CzP | i
IXE 80 Q2W ] |
IXE 80 Q4W | |

t significant difference based on 95% Crl; Note: data for Future 2 bDMARD-experienced population are redacted in TA445 and not
published elsewhere
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e PASI 50/75/90 response analysis

The bDMARD-experienced population data for PSUMMIT2 were sourced from the
TA445 AG report Table 54 (only PASI 75 response data at 12 weeks were available);
for FUTURE-2, the 16-week bDMARD-experienced population data reported in Table
11 of the TA445 AG report were used (only PASI 75 and PASI 90 response data were
available; 12-week data were redacted) (94). We were unable to assess whether the
24-week data from SPIRIT-P2 and ASTRAEA were comparable to 12-week data
(unaffected by cross-over/early escape). However, there were sufficient data to do an
analysis both with and without the 24-week data. Model E1 FE without 24-week data
was selected as the base model because it had comparable average residual deviance
to model E1 FE with 24-week data and, in part, for consistency with the model choice

for ACR. Results for the two models evaluated are presented in Appendix E.

The results of this base case model showed that tofacitinib 5 mg BD was_ || Gz

I T ofacitinib 5 mg BD had |

Tofacitinib 5 mg BD had a probability of PASI 50 response of || | GGzEzG

I -~ s! 75 response of G- PAS| 90
response of || GGG -D!\ARD-experienced population

data for PSUMMIT2 were sourced from the TA445 AG report (94). As per the TA445
analysis, "the inclusion of the 24-week PsARC data for ustekinumab was based on an
assumption that they fairly reflected the 12-week results (- DMARD-experienced
population results for PSARC at 12 weeks in PSUMMIT2 were not available, though 12-
week data for the full population were available)" (see Appendix 12.3.2 of the TA445 AG
report) (4). Only one analysis was conducted examining the PSARC response in this

population; base case model A1 FE (

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 97 of 207



Table 23) used data from PSUMMIT 2 (24-week data available in AG report from
TA445) and OPAL Beyond.

The results of the base case model (A1 FE) showed that tofacitinib 5 mg BD || ]

|
I 1 ofacitinib 5 mg

BD had a probability of PsARC response

I o ot a valid bookmark self-reference I}
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Table 27}
e ACR 20/50/70 response analysis

The bDMARD-experienced population data for PSUMMIT2 were sourced from the
TA445 AG report Table 54 (12-week data) (94); for FUTURE-2, the 24-week bDMARD-
experienced population data reported in Table 10 of TA445 were used (12-week data
were redacted) (94). We were unable to assess whether the 24-week data from SPIRIT-
P2 and ASTRAEA were comparable to 12-week data (unaffected by cross-over/early
escape). However, there were sufficient data for an analysis both with and without the
24-week data. DICs for the two models (with and without the 24-week data) were not
comparable, but the average residual deviance in model E1 FE without 24-week data

was G R<suits for the two models evaluated are presented in
Appendix E.

The results of the base case model (E1 FE without 24-week data; Table 27) showed
that tofacitinib 5 mg BD was

-
|
Y 0 facitinib

5 mg BD had a probability of ACR 20 response of

B.2.10.5 Uncertainties in the indirect and mixed treatment comparisons
B.2.10.5.1 Statistical assessment of heterogeneity

B.2.10.5.1.1 bDMARD-naive studies

e Statistical heterogeneity

PsARC: There was [N
I o I
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I o PsARC,
-

B 25 not estimable for tofacitinib, secukinumab, golimumab or
certolizumab pegol, as there was only one trial per treatment analysed (see forest plot

in Figure E2 in Appendix E).

PAsi 50/75/90: I
I o PAs! 50/75/90 I
I N or PASI 50
and PASI 90 this was [ NRNRNREREEEEEEEEE
I << forest plot in Figure E12 in Appendix E).

ACR 20/50/70:

|
. peyy |
|
I B - forest plot in Figure E30 in Appendix E).
In all cases, the | N, -
1, A Q-
DI by PsARC: For change in HAQ-DI by PsARC response,

I (s << forest plot in Figure E24 in

Appendix E).
e Between-study standard deviation
For the bDMARD-naive network, RE NMA models were used where feasible.

PsARC: The between study SD for the basic RE model (A2) | EGczNGzGEG

I  he placebo-adjusted base
case mode! (B2)
-
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PASI 50/75/90: The between study SD for the basic RE model (E2)

ACR 20/50/70: The between study SD for the basic RE model (E2)

HAQ-DI by PsARC: The between study SD for the alternative RE model (K2)

B.2.10.5.1.2 bDMARD-experienced studies

For bDMARD-experienced studies, there was only one study per treatment, hence we

were unable to conduct a statistical assessment of heterogeneity.

B.2.10.5.2 Sensitivity analysis

The sensitivity analyses (optimistic and pessimistic models) performed for each network
are summarised below, with results presented in Appendix E. See Table 24 above for

model summary. Additional model results are also presented in Appendix E.

B.2.10.5.2.1 bDMARD-naive

e PsARC: The optimistic model was similar to the base case model, except

I e

pessimistic model was similar to the base case model.

PASI 50/75/90: The optimistic model was similar to the base case model (also
pessimistic), except

e HAQ-DI conditional on PSARC response: The optimistic and pessimistic
models were similar to base case, except

e ACR 20/70/90: The optimistic model was similar to the base case model (also

pessimistic) except
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Table 29: Sensitivity analyses for the bDMARD-naive network

Outcome Sensitivity analyses: optimistic/pessimistic models in Appendix E
PsARC e Base case: Model B 2 (RE) main network — PBO adjusted
e Optimistic: Model A 2 (RE) alternative network — excluding OPAL Broaden
PBO arm.
e Pessimistic: Model A 2 (RE) — main network
PASI e Optimistic: Model E 1 (FE)
50/75/90 ¢ Pessimistic (also base case): Model E 2 (RE)
HAQ| e Pessimistic: Model G (FE, Rodgers (111) and Cummins (112) model)
PsARC e Optimistic: Model K 1 (FE, alternative code)
response e Base case: Model K 2 (RE, alternative code)
ACR « Optimistic: Model E 1 (FE)
20/50/70 ¢ Pessimistic (also base case): Model E 2 (RE)

Abbreviations: ACR, American College of Rheumatology; FE, fixed-effects; HAQ-DI, Health Assessment Questionnaire Disability
Index; PASI, Psoriasis Area and Severity Index; PBO, placebo; PSARC, Psoriatic Arthritis Response Criteria; RE, random effects

B.2.10.5.2.2 bDMARD-experienced

¢ PsARC: No sensitivity analyses were conducted.

e PASI 50/75/90: The optimistic model was similar to the base case model (also
pessimistic), excep

e HAQ-DI conditional on PsARC response: The optimistic model was similar to
the base case model (also pessimistic), except

e ACR 20/70/90: The pessimistic model was similar to the base case model (also
optimistic), except

Table 30: Sensitivity analyses for the bDMARD-experienced network

Outcome Full results in Appendix E

PsARC e Base case: Model A 1 (FE)

PASI e Pessimistic (also base case): Model E 1 (FE) excluding 24-week data
50/75/90 e Optimistic: Model E 1 (FE) including 24-week data

HAQ| e Optimistic: Model G (FE, Rodgers (111) and Cummins (112) model)
PsARC e Pessimistic (also base case): Model K 1 (FE, alternative code)
response

ACR e Optimistic (also base case): Model E 1 (FE) excluding 24-week data
20/50/70 e Pessimistic: Model E 1 (FE) including 24-week data

Abbreviations: ACR, American College of Rheumatology; FE, fixed-effects; HAQ-DI, Health Assessment Questionnaire Disability
Index; PASI, Psoriasis Area and Severity Index; PBO, placebo; PsARC, Psoriatic Arthritis Response Criteria; RE, random effects
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B.2.10.5.3 Discussion of heterogeneity

Heterogeneity can be defined as variation in the same pairwise comparison between

trials.
e Heterogeneity

Statistical heterogeneity was discussed in Section B.2.10.5.1, with further limitations
discussed in Appendix E. Potential sources of clinical and methodological

heterogeneity within the NMAs are discussed below.

There was no evidence of inconsistency between the direct and indirect evidence. It
should be noted that the loops in the evidence network arise from multi-armed trials
(OPAL Broaden: tofacitinib 5mg BD — adalimumab — placebo, and SPIRIT-P1:
ixekizumab — adalimumab - placebo) and data from multi-armed trials are internally
consistent. Only one part of these loops contain evidence from independent trials (i.e.,
adalimumab — placebo in ADEPT (115) and Genovese 2007 (116)) and there was
evidence of heterogeneity between studies for this contrast (see forest plots in
Appendix E and discussion in Section B.2.10.5.1), which is likely to be due to the

differences in placebo effects (see placebo creep discussion in Section B.2.14.2.2).

We were unable to subdivide patients into those who had failed one non-biological
DMARD (csDMARD) and those who had failed two non-biological DMARDs
(csDMARDSs), as per the NICE scope; indeed, for some of the studies included in this
review it was unclear from the publications whether all patients met the criterion of at
least one previous csDMARD failure. To address this issue, we used the same
approach as the one used by the AG for TA445, stratifying the data broadly into
bDMARD-naive and bDMARD-experienced populations.

There were methodological differences between the studies included in the NMA. A
quality assessment of the studies included in the NMA (Appendix D) revealed that, in a
number of studies, treatment groups differed at the outset of the study in terms of
prognostic factors (e.g., imbalances between groups in concomitant methotrexate use
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and swollen joint count in OPAL Broaden (87); radiographic disease progression at
baseline in Mease et a.., 2004 (117)), and a number of studies had unexpected
imbalances in drop-out between groups. One half of the studies did not specify whether
care providers, study participants, and outcome assessors were blind to treatment
allocation. Similarly, in half of the studies, it was not clear whether the concealment of
treatment allocation was adequate. Lastly, for several studies, it was not clear whether
treatment randomisation was carried out appropriately; sequence generation methods
were not described and/or no/few details regarding the randomisation process were

provided.

Trial design was also a factor in terms of cross-over/early escape design and time
points for assessment. We attempted to mitigate this by including data before cross-
over at around 12 weeks of treatment wherever possible (12 weeks of treatment is also
an appropriate follow-up time since treatment guidelines recommend that PsARC be

assessed at 12 weeks (2, 54)).

There were unexplained differences in placebo response in some of the studies
included in the NMAs. In the TA445 short-term efficacy NMAs, rate of placebo PsARC
response was identified as a source of heterogeneity, with higher placebo rates
associated with lower relative effectiveness estimates; however, the source of any
relationship between placebo response and treatment effect was unclear. To address
this, we adopted the same approach as the AG for TA445 and conducted the placebo-

adjusted models (see model summary in Table 24).

The reporting of || or some of the outcomes |G
1
Il 2d an impact on some parts of the analysis. Similarly, it was noted that,
I -  0ss many outcomes, though the
I - -
I < < < the direct meta-analysis forest

plots in Appendix E
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B.2.10.6 Concluding remarks

Results from the base case NMAs indicate that tofacitinib 5 mg BD is similarly
efficacious to comparator b/tsDMARDs in the bDMARD-naive population, with the
exception of PSsARC response where the odds of response were significantly lower
compared with etanercept, infliximab and golimumab. In the bDMARD-experienced
population base case NMAs, tofacitinib 5 mg BD was similarly efficacious to
ustekinumab with the exception of PASI50/75/90, where odds of responses were

significantly lower.

B.2.10.7 Supplementary analyses of radiographic progression outcomes

A NMA of radiographic disease progression was not feasible, owing to placebo cross-
over in the tofacitinib and comparator trials and resultant lack of a connecting treatment.
Alternatively, a multivariate population-adjusted regression analysis of individual patient
data from the OPAL Broaden trial was conducted in an attempt to estimate whether the
lack of clinically (and statistically) significant difference observed between tofacitinib 5
mg BD and adalimumab 40 mg Q2W at week 52, in relation to radiographic outcomes in
OPAL Broaden, could be replicated in a population at higher risk of radiographic
progression. These analyses used pre-specified effect modifiers and prognostic factors
(c.f. Gladman et al 2010; (118)) centred using baseline characteristics from the ADEPT
trial to adjust the OPAL Broaden data to a target population more at risk of progression.

Full analysis methodology, results, and limitations are presented in Appendix D.
e Difference in mTSS

The difference in mTSS at 12 months between tofacitinib 5 mg BD versus adalimumab

was

I using the best fitting multivariate model. Full model results are presented in
Appendix D.

e Odds of progression
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The odds of progression (change in mTSS from baseline of >0.5 at 12 months) is

I o tofacitinib 5 mg BD versus adalimumab using
unadjusted data, and || | GGG < using the best fitting

multivariate model. Full model results are presented in Appendix D.
e Conclusions

The results of this analysis suggest there is no difference between tofacitinib 5 mg BD
and adalimumab with respect to radiographic progression, when estimating the effects
of tofacitinib in a population similar to the trial population in ADEPT (a study considered
to have demonstrated that adalimumab inhibits radiographic progression in PsA) (115).
The primary limitation of this analysis was that the OPAL Broaden trial was
underpowered for detecting differences between tofacitinib 5 mg BD and adalimumab,
given that the observed progression rate was just 2-4% at 12 months (see Appendix D

for further discussion of the limitations).

B.2.11 Adverse reactions

As with the efficacy and quality of life data, the safety data for tofacitinib 5 mg BD for the
treatment of active PsA in adults who have had an inadequate response to csDMARDs
or who have been intolerant to a prior TNFi therapy are from OPAL Broaden and OPAL
Beyond clinical trials. Long-term safety data for tofacitinib in support of this technology
appraisal are drawn from the LTE study OPAL Balance; safety data reported up to
Month 36 are presented for interim data up to January 25, 2017, which are pooled for
tofacitinib 5 mg BD and tofacitinib 10 mg BD subjects, due to flexible dosing between 5
mg and 10 mg BD. As of January 25, 2017, no new risks or safety signals were
identified in the LTE study compared with those previously reported in the randomised
controlled trials and LTE data from the tofacitinib RA development programme. The
types and rates of common AEs (including infections and malignancies) were generally

comparable to those seen in the RA clinical programme.

In OPAL Broaden and OPAL Beyond, at the end of the 3-month placebo-controlled
period, the placebo groups were separated into two groups: subjects switching to
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tofacitinib 5 mg BD and subjects switching to tofacitinib 10 mg BD. The group that
switched from placebo to tofacitinib 5 mg BD after the placebo-controlled period (PBO
- TOF 5 mg) was used to complement tofacitinib 5 mg BD safety profile data at 12
months in OPAL Broaden and 6 months in OPAL Beyond.

Treatment-emergent adverse events (TEAES), hereafter referred to as adverse events
(AEs), are defined as any events that had onset after the start of the first dose of study
treatment, or onset prior to the first dose of study treatment and worsened in severity
after the first dose of study treatment. Safety data are presented for all-causality AEs;

safety data for treatment-related AEs are presented in Appendix M.

A NMA for safety was not performed for several reasons: there were too few RCTs
reporting AEs of interest; too few studies reporting specific AEs using the same
definition of the event (e.g., cardiovascular events ranged from hypertension through to
major cardiovascular events); and some studies reported zero events in either one or

both arms. An NMA was thus considered not feasible or reliable.
B.2.11.1 OPAL Broaden

B.2.11.1.1 Common AEs (all causalities)

e Common AEs reported up to Month 3

Up to Month 3 (that is, during the placebo-controlled period), the percentage of subjects
with all-causalities AEs was higher in the adalimumab group (46%) than the tofacitinib 5
mg BD (39%) and placebo (35%) groups. A summary of AEs reported up to Month 3 is

presented in
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Table 31.
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Table 31: Summary of AEs Reported up to Month 3 (Safety Analysis Set, All
Causalities) for OPAL Broaden

Number (%) of Subjects: TOF 5mg, n (%) ADA, n (%) PBO, n (%)
Subjects evaluable for AEs 107 106 105
. || || ||
Subjects with AEs 42 (39) 49 (46) 37 (35)
Subjects with SAEs 3(3) 1(1) 1(1)
| | ___ I
I

Except for the Number of AEs, subjects are counted only once per treatment in each row. MedDRA (v18.1) coding dictionary
applied. SAEs — according to the Investigator's assessment.

Abbreviations: ADA, adalimumab; AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities; mg, milligram; n,
number of subjects that met the criteria; PBO, placebo; SAE, serious adverse event, TOF, tofacitinib

Figure 10: Total Prevalence (%) of All Causality AEs (Including SAEs) Reported
up to 3 Months and 12 Months for OPAL Broaden

100%

90%

80% 72% 0
70% 66% 09%

60%
50% 46%
40% 39% 35%
30%
20%
10%
0%

Prevelance of AEs

Month 3 Month 12
mTOF 5mg =ADA = PBO*

Abbreviations: AE, adverse event; mg, milligram; SAE, serious adverse event
*PBO indicates the group that received placebo treatment during the 3-month placebo-controlled period and was switched to
tofacitinib 5mg BD treatment at Month 3

The incidence of the most common all causalities AEs up to Month 3 was generally
similar between groups, with the most common AEs being headache, nasopharyngitis,

and upper respiratory tract infection.

e Headache: 3.7% of subjects in the tofacitinib 5 mg BD group, 4.7% of subjects in

the adalimumab group, and 3.8% of subjects in the placebo group.
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e Nasopharynagitis: 3.7% of subjects in the tofacitinib 5 mg BD group, 4.7% of

subjects in the adalimumab group, and 2.9% of subjects in the placebo group.

e Upper respiratory tract infection: 1.9% of subjects in the tofacitinib 5 mg BD
group, 2.8% of subjects in the adalimumab group, and 4.8% of subjects in the

placebo group.

Relative risk (RR) ratios up to Month 3 for tofacitinib 5 mg BD vs placebo and
adalimumab vs placebo comparisons could only be calculated for the following AEs:
(Table 32,

Figure 11 and

Figure 12). Compared to the placebo group, | KGN

I C ompared to the placebo group, I

I C ompared to placebo, NN

Table 32: Incidence of AEs Up to Month 3 in OPAL Broaden (Tier 2, Occurring in
>=4 Subjects in Any Treatment Group) (Safety Analysis Set, All Causalities)

Outcome: System TOF Smg ADA PBO
Organ Class (N=107) (N=106) (N=105) RR for TOF vs PBO RR for ADA vs PBO
(preferred term) n (%) n (%) n (%)
RR | 95% CI RR \ 95% CI

Gastrointestinal disorders
Nausea [ 2(19) [ 4(38) | 0 | B | || | B | B
General disorders and administration site conditions

e ], mm m m m m
Infections and infestations
Nasopharyngitis 4(3.7) 5(4.7) 3(2.9) - * - *
Upper respiratory 2(1.9 3(2.8 5(4.8
hrgibige (1.9) (2.8) (4.8) Il I B

Investigations
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Alanine

aminotransferase 1(0.9) 4 (3.8) 0 N | H H
increased

Nervous system disorders

Headache | 4@7) | 5047 [ 438 | | ]

Note: The Mease publication (87) reports data for AEs that occurred at a rate of 25% in at least one of the treatment groups (TOF
5mg, TOF 10mg, PBO, or ADA); AEs that occurred at a rate lower than 5% are reported in the CSR only, and therefore are marked
as confidential.

Abbreviation: ADA, adalimumab; AE, adverse event; Cl, confidence interval; MedDRA, Medical Dictionary for Regulatory Activities;
mg, milligram; | I P5O. placebo; RR, relative risk; TOF, tofacitinib

They are not adjusted for multiplicity and should be used for estimation purposes only. MedDRA (v18.1) coding dictionary

applied.

Figure 11: AEs Up to Month 3 (Tier 2, Occurring in >=4 Subjects in Any Treatment
Group) Comparing Tofacitinib 5 mg BD and Placebo Groups in OPAL Broaden
(Safety Analysis Set, All Causalities)

Figure 12: AEs Up to Month 3 (Tier 2, Occurring in >=4 Subjects in Any Treatment
Group) Comparing Adalimumab and Placebo in OPAL Broaden (Safety Analysis
Set, All Causalities)
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e Common AEs reported up to Month 12

Up to Month 12, the percentage of subjects with AEs (all causalities) was higher in the
adalimumab group (72%) than the tofacitinib 5 mg BD (66%) and placebo->tofacitinib 5
mg BD (69%) groups. A summary of AEs reported up to Month 12 is presented in Table
33.

Table 33: Summary of AEs Reported up to Month 12 (Safety Analysis Set, All
Causalities) for OPAL Broaden

Number (%) of Subjects: TOF 5mg, n (%) ADA, n (%) ;ﬁ;‘n)rf/");i
Subjects evaluable for AEs 107 106 52
- I || || H
Subjects with AEs 71 (66) 76 (72) 36 (69)
Subjects with SAEs 8(7) 9 (8) 3 (6)
I HE |
|

Except for the Number of AEs, subjects are counted only once per treatment in each row. MedDRA (v18.1) coding dictionary
applied. SAEs — according to the Investigator's assessment.

Abbreviations: ADA, adalimumab; AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities; mg, milligram; n,
number of subjects that met the criteria; PBO, placebo; SAE, serious adverse event, TOF, tofacitinib
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*Group that received placebo treatment during the 3-month placebo-controlled period and was switched to tofacitinib 5 mg BD
treatment at Month 3

The incidence of the most common all-causalities AEs up to Month 12 was generally
similar between groups, with the most common AEs being headache, nasopharyngitis,

and upper respiratory tract infection.

e Headache: 4.7% of subjects in the tofacitinib 5 mg BD group, 6.6% of subjects in
the adalimumab group, and 3.8% of subjects in the placebo—>tofacitinib 5 mg BD

group.

e Nasopharyngitis: 7.5% of subjects in the tofacitinib 5 mg BD group, 10.4% of
subjects in the adalimumab group, and 7.7% of subjects in the

placebo—>tofacitinib 5 mg BD group.

e Upper respiratory tract infection: 9.3% of subjects in the tofacitinib 5 mg BD
group, 7.5% of subjects in the adalimumab group, and 9.6% of subjects in the

placebo—>tofacitinib 5 mg BD group.
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B.2.11.1.2 AEs of special interest

A summary of events of special interest is presented in Table 34. No cases of

tuberculosis, non-melanoma skin cancer, or interstitial lung disease were reported. Full

details of AEs of special interest are reported in Appendix M.

Table 34: Summary of adverse events of special interests for OPAL Broaden
(Safety Analysis Set, All Causalities)

Up to Month 3

Up to Month 12

TOF 5mg ADA PBO TOF 5mg PB?ZTOF ADA
(N=107) (N=106) (N=105) (N=107) (N=53)* (N=106)
AE of special interest,
n (%) [day of onset]t
Serious infection 2 (4) [days
0 0 0 0 102and | | q;([)‘]’ay
331]
Herpes zoster 1 (1) [day 0 0 2 (2) [days 0 0
infection 61] 61 and 173]
Opportunistic 1 (1) [day 0 0 1 (1) [day 0 0
infection 61] 61]
Cancer, excluding 3 (3) [days
non-melanoma cancer 2(2) [days 1 0 0 1,11, and 0 0
and 11]
232]
Cardiovascular event 2 (2) [days
0 0 0 0 1 (%g;ay 263 and
345]
Gastrointestinal 1 (2) [day
perforation 0 0 0 0 102] 0

Abbreviations: ADA, adalimumab; AE, adverse event; mg, milligram; n, number of subjects that met the criteria; PBO, placebo; TOF,

tofacitinib.

T Among the adverse events of special interest, the cases of herpes zoster infection were not judged to be serious adverse events,
and the events of opportunistic infection, cancer, cardiovascular event, and gastrointestinal perforation were all adjudicated.
*Group that received placebo treatment during the 3-month placebo-controlled period and was switched to tofacitinib 5 mg BD

treatment at Month 3

B.2.10.1.3 Deaths

No subject died up to Month 3. One death due to cardiac arrest occurred during month

4 in a subject in the placebo->tofacitinib 5 mg BD group.

B.2.11.2 OPAL Beyond

B.2.11.2.1 Common AEs (all causalities)

e Common AEs reported up to Month 3
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Up to Month 3 (placebo-controlled period), the percentage of subjects with AEs (all
causalities) was higher in the tofacitinib 5 mg BD (55%) than in the placebo group
(44%). A summary of AEs reported up to Month 3 is presented in Table 35.

Table 35: Summary of AEs Reported Up to Month 3 (Safety Analysis Set, All
Causalities) for OPAL Beyond

TOF 5mg PBO
Outcome n (%) n (%)
Subjects evaluable for AEs 131 131
B H H
Subjects with AEs 72 (55) 58 (44)
Subjects with SAEs 1(1) 3(2)
)| N I

Except for the Number of AEs, subjects are counted only once per treatment in each row. SAEs — according to the Investigator’s
assessment. MedDRA (v18.1) coding dictionary applied.

Abbreviations: AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities; mg, milligram; n, number of subjects that
met the criteria; PBO, placebo; SAE, serious adverse event, TOF, tofacitinib

Figure 13: Total Prevalence (%) of All Causality AEs (Including SAEs) Reported
up to 3 Months and 6 Months for OPAL Beyond

100%

90%

80%

71%

n 70%
EEJ 61%
5 60% 55%
§ 50% 44%
o
Q 40%
o
O 30%

20%

10%

0%

Month 3 Month 6

mTOF 5mg ' PBO*

Abbreviations: AE, adverse event; mg, milligram; SAE, serious adverse event
*PBO indicates the group that received placebo treatment during the 3-month placebo-controlled period and was switched to
tofacitinib 5 mg BD treatment at Month 3i
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The incidence of all causalities AEs up to Month 3 was generally similar between
groups, with the most-common AEs being headache, nasopharyngitis, and upper

respiratory tract infection.

e Headache: 3.8% of subjects in the tofacitinib 5 mg BD group and 5.3% of

subjects in the placebo group.

e Nasopharyngitis: 7.6% of subjects in the tofacitinib 5 mg BD group and 2.3% of
subjects in the placebo group.

e Upper respiratory tract infection: 7.6% of subjects in the tofacitinib 5 mg BD

group and 4.6% of subjects in the placebo group.

IRR ratios up to Month 3 for tofacitinib 5 mg BD vs placebo comparisons are

summarised in Table 36 and Figure 14. Compared to the placebo group,

|
|
|
N _ ompar
ed to the placebo group, |
|
I

Table 36: Incidence of AEs Up to Month 3 in OPAL Beyond (Tier 2, Occurring in
>=4 Subjects in Any Treatment Group) (Safety Analysis Set, All Causalities)

TOF 5mg PBO
glut“me’ UL SRR (N=131) (N=131) RR for TOF vs PBO
ass (preferred term)
n (%) n (%)
RR \ 95% CI
Gastrointestinal disorders
Diarrhoea 6 (4.6) 1(0.8) |}
Nausea 4(3.1) 7 (5.3) | | B
L ] I | || ||
Infections and infestations
Nasopharyngitis \ 10 (7.6) \ 3(2.3) ] [ ] \ | B
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Upper respiratory tract 10 (7.6) 6 (4.6) | | B
infection
Musculoskeletal and connective tissue disorders
Nervous system disorders
Dizziness 6 (4.6) 1(0.8) | |}
Headache 5 (3.8) 7 (5.3) [ ] | B
Vascular disorders
Hypertension | 4(3.1) | 2(1.5) | | B

Note: The Gladman publication (88) reports data for AEs that occurred at a rate of 25% in at least one of the treatment groups (TOF

5mg, TOF 10mg, or PBO); AEs that occurred at a rate lower than 5% are reported in the CSR only, and therefore are marked as

confidential.

Abbreviation: AE, adverse event; Cl, confidence interval; MedDRA, Medical Dictionary for Regulatory Activities; mg, milligram;
PBO, placebo; RR, relative risk; TOF, tofacitinib

Only displaying AEs with a frequency of at least 4 counts in any treatment group. They are not adjusted for multiplicity and should

be used for estimation purposes onli.

Figure 14: AEs Up to Month 3 (Tier 2, Occurring in >=4 Subjects in Any Treatment
Group) Comparing Tofacitinib 5 mg BD and Placebo in OPAL Beyond (Safety
Analysis Set, All Causalities)

e Common AEs reported up to Month 6

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 117 of 207



Up to Month 6, the percentage of subjects with AEs (all causalities) was higher in the
tofacitinib 5 mg BD (71%) than in the placebo—>tofacitinib 5 mg BD (61%) group. A
summary of AEs reported up to Month 6 is presented in Table 37.

Table 37: Summary of AEs Reported Up to Month 6 (Safety Analysis Set, All
Causalities) for OPAL Beyond

Outcome TOF 5mg, n (%) PBO >TOF 5mg, n (%)*
Subjects evaluable for AEs 131 66
- || N
Subjects with AEs 93 (71) 40 (61)
Subjects with SAEs 5(4) 2 (3)
I I
I

Except for the Number of AEs, subjects are counted only once per treatment in each row.

SAEs — according to the Investigator's assessment. MedDRA (v18.1) coding dictionary applied.

Abbreviations: AE, adverse event; MedDRA, Medical Dictionary for Regulatory Activities; mg, milligram; n, number of subjects that
met the criteria; PBO, placebo; SAE, serious adverse event, TOF, tofacitinib

*Group that received placebo treatment during the 3-month placebo-controlled period and was switched to tofacitinib 5 mg BD
treatment at Month 3

The incidence of all-causalities AEs up to Month 6 was generally similar between
groups, with the most common AEs being headache, nasopharyngitis, and upper

respiratory tract infection.

e Headache: 7.6% of subjects in the tofacitinib 5 mg BD group and 4.5% of
subjects in the placebo—>tofacitinib 5 mg BD group.

e Nasopharyngitis: 10.7% of subjects in the tofacitinib 5 mg BD group and 6.1% of
subjects in the placebo->tofacitinib 5 mg BD group.

e Upper respiratory tract infection: 9.2% of subjects in the tofacitinio 5 mg BD
group and 6.1% of subjects in the placebo->tofacitinib 5 mg BD group.

B.2.11.2.2 AEs of special interest

Full details of AEs of special interest are reported in Appendix M. No cancers,
gastrointestinal perforations, interstitial lung disease, or cases of M.

tuberculosis infection were reported.
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Table 38: Summary of adverse events of special interests for OPAL Beyond
(Safety Analysis Set, All Causalities)

Up to Month 3 Up to Month 6
TOF 5 mg _ TOF 5 mg PBO->TOF 5
(N=131) | PBO(N=131) 1 "n_131) mg (N=66)*
AE of special interest, n (%)
[day of onset]t
. . . 2 (2) [days 166

Serious infection 0 0 and 135]+ 0
Herpes zoster infection§ 1 (1) [day 77] 0 1 (1) [day 77] 0
Adjudicated opportunistic
infection 1 (1) [day 77] 0 1 (1) [day 77] 0
Adjudicated major 0 0 1 (1) [day 0
cardiovascular eventq 245]ll

Abbreviations: AE, adverse event; mg, milligram; n, number of subjects that met the criteria; PBO, placebo; TOF, tofacitinib

I One patient had pneumonia and one had oral candidiasis.

§ The cases of herpes zoster infection were not judged to be serious adverse events.

9 A major adverse cardiovascular event included any myocardial infarction, cerebrovascular event (nonfatal stroke), or
cardiovascular death.

I One patient had a myocardial infarction.

*Group that received placebo treatment during the 3-month placebo-controlled period and was switched to tofacitinib 5 mg BD
treatment at Month 3

B.2.11.2.3 Deaths

There were no deaths reported during the course of the study.
B.2.11.3 OPAL Balance

B.2.11.3.1 Common AEs reported up to Month 36
Up to Month 36, 1,685 AEs had been reported in 502 (73.2%) subjects. The most
common AEs were respiratory tract infection (11.4%), nasopharyngitis (10.6%), and

urinary tract infection (6.4%). A summary of AEs reported up to Month 36 is presented
in Table 39.

Table 39: Summary of AEs Reported up to Month 36 (Safety Analysis Set, All
Causalities) for OPAL Balance

Outcome TOF (5 mg and 10 mg), n (%)
Subjects evaluable for AEs 686
Number of AEs 1685
Subjects with AEs 502 (73.2)
Subjects with SAEs 72 (10.5)
Subjects with severe AEs 57 (7.6)

Abbreviations: AE, adverse event; mg, milligram; n, number of subjects that met the criteria; SAE, serious adverse event, TOF,
tofacitinib
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B.2.11.3.2 AEs of special interest up to Month 36

Full details of AEs of special interest are reported in Appendix M. No cases of
gastrointestinal perforation or inflammatory bowel disease were reported. One case of

uveitis was reported.
e Tuberculosis

Up to Month 36, four AEs of latent TB were reported in subjects whose previously
negative QuantiFERON response became positive; however, no cases of active TB

were reported.
e Serious infection/herpes zoster

Up to Month 36, 11 (1.6%) subjects reported serious infection events. There were 19
(2.8%) cases of herpes zoster reported, of which a case of facial herpes zoster was a
SAE. There were 17 cases of single dermatome herpes zoster and two cases of
multidermatomal herpes zoster. The two cases of multidermatomal herpes zoster were
adjudicated as opportunistic infections; no non-herpes zoster, non-TB opportunistic

infections were reported.
e Cardiovascular events

Up to Month 36, two (0.3%) subjects reported major cardiovascular AEs.
e Cancer

Thirteen (1.9%) subjects reported malignancies.

B.2.11.3.3 Deaths up to Month 36

Four (0.6%) subjects died up to Month 36: one subject died due to pancreatic
adenocarcinoma, one subject died due to acute cardiac failure secondary to
hypertensive heart disease, one subject died due to chronic obstructive pulmonary

disease, and one subject died due to pulmonary embolism.
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B.2.11.4 Safety overview

Over eight years of observation through the tofacitinib RA clinical programme of studies
(85, 119) and more than 19,400 patient-years of experience (85, 119) have
demonstrated that the rates of AEs are stable over time and are similar to bDMARDS
for RA, with the exception of herpes zoster (85, 119-143). Overall, tofacitinib 5 mg BD
demonstrated an acceptable safety profile in PsA across the Phase Il clinical trial
programme (OPAL Broaden and OPAL Beyond) that is well-characterised, stable, and
clinically manageable. The rate of SAEs was low across OPAL Broaden and OPAL
Beyond; the most frequent AEs reported throughout the Phase Il trials were
nasopharyngitis, upper respiratory infection, and headache. The types and rates of
common AEs (including infections and malignancies) were generally comparable to

those seen in the RA clinical programme.

To provide long-term safety information, interim data from the LTE study OPAL Balance
were analysed. As of January 25, 2017, no new risks or safety signals were identified in
the LTE data from the tofacitinib PsA development programme. Types and rates of AEs
(including infections and malignancies) were similar to those observed in Phase lll trials
and were stable over time. Recommendations on how to appropriately manage risks
associated with tofacitinib (including vaccinations and risks of serious infection) are
outlined within the SmPC (16).
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In a health claims database study conducted in an American cohort of PsA patients, the
incidence of most AEs reported in tofacitinib PsA phase Il studies was generally
comparable with that observed in a general PsA population, with the exception of the
rates of herpes zoster, which were somewhat higher in the tofacitinib cohort than in the

real-world comparison cohort (Truven Marketscan Comparison Cohort) (144).
B.2.12 Ongoing studies

B.2.12.1 OPAL Balance

Patients from OPAL Broaden and OPAL Beyond studies were eligible to enter the
OPAL Balance (3-year LTE study) <3 months after completing or discontinuing the
qualifying study for reasons not related to the study drug. Interim data for OPAL
Balance are available up to April 4, 2016 for tofacitinib 5 mg BD group and pooled
tofacitinib 5 mg BD and 10 mg BD group efficacy data, as measured by the HAQ-DI, up
to Month 27 (see Section B.2.7.1 and Appendix M), and January 25, 2017 for pooled
efficacy and safety data on tofacitinib 5 mg BD and 10 mg BD doses (see Section
B.2.8.8 for efficacy data up to Month 24 and Section B.2.10.3 and Appendix M for
safety data up to Month 36).

B.2.13 Innovation

Following the era of bDMARDSs, there is a re-emergence of small-molecule clinical
development programmes in PsA. Additionally, as our understanding of the
pathogenesis of PsA increases, the parallel evolution of increasingly selective therapies
may provide patients with an optimal balance between increased clinical benefit and the
reduced risk for side effects (145). Large-molecule bDMARDs disrupt cytokine signalling
in the extracellular space by inhibiting receptor activation usually causing complete
blockade (145-147). Small-molecule agents target intracellular signal transduction
pathways and have important dose-response relationships (the extent of target
inhibition may vary with dose of drug) (147, 148). Tofacitinib acts intracellularly to inhibit
the phosphorylation and activation by preferentially inhibiting signalling by heterodimeric
cytokine receptors associated with JAK1 and JAKS (6, 149, 150).
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As a first-in-class oral treatment with a novel mechanism of action, tofacitinib represents
a step-change in the management of PsA. Tofacitinib provides a rapid onset, highly-
efficacious, orally-administered treatment option for adult patients with active PsA who
have previously had an inadequate response to csDMARDs and are TNFi-naive, and
those patients with an inadequate response to a TNFi. In the OPAL trial programme,
tofacitinib demonstrated efficacy across the spectrum of relevant disease domains:
peripheral arthritis, enthesitis, dactylitis, and skin manifestations, as well as physical
functioning and patient-reported outcomes. Tofacitinib offers a broad and novel mode of
action through its inhibition of JAK, which modulates multiple cytokines specifically
associated with the pathogenesis of PsA. As a targeted small molecule (i.e., a
tsDMARD), tofacitinib would be expected to lack the clinically significant immunogenicity

often observed with parenterally-administered TNFis in PsA (83, 151).

The mode of administration may be important in adherence to treatment in RA (152,
153), and oral therapy has been reported to be preferential over subcutaneous injection
and intravenous infusion in patients with PsA (38, 154). As an oral therapy, tofacitinib
represents a convenient treatment option for working-age adults, especially those with
frequent national or international travel because it does not require refrigeration, is easy

to travel with, and would be an option for cases of needle phobia (25).

Due to its convenient and preferential route of administration, tofacitinib may have the
potential to improve treatment adherence and support the medicines optimisation
agenda. In a recent NHS England update (2018) on prescribing responsibility across
interfaces, disease —specific shared care arrangements are described as a mechanism
of providing access, choice and convenience for patients (155). With appropriate and
robust agreements in place, tofacitinib has the potential to offer an alternative PsA

treatment in community settings.
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B.2.14 Interpretation of clinical effectiveness and safety evidence

B.2.14.1 Principal findings from the clinical evidence highlighting the clinical

benefits and harms of the technology

Overall, tofacitinib 5 mg BD has been shown to be an effective treatment for patients
with active PsA who previously had an inadequate response to csDMARDs and were
TNFi-naive and patients who previously had an inadequate response to a TNFi. This
evidence supports the submission for reimbursement in patients with active PsA whose
disease has not responded adequately to previous DMARD therapy or for whom
DMARDs are not tolerated or contraindicated. Tofacitinib 5 mg BD resulted in significant
improvements in the signs and symptoms of PsA and physical functioning compared
with placebo at Month 3. Significant improvements occurred as early as week 2 for
ACRZ20, a key measure of the signs and symptoms of PsA. Among those patients who
had previously had an inadequate response to at least one csDMARD and were TNFi
naive, OPAL Broaden revealed efficacy of tofacitinib 5 mg BD that was similar in a
numerical sense to adalimumab for primary outcomes and radiographic progressor/non-
progressor rates (although it is important to note that the study was not powered to
formally compare tofacitinib with adalimumab). Tofacitinib 5 mg BD was also associated
with a reduction in patients’ levels of fatigue and itch severity and improved overall
quality of life in patients. Results from the LTE study, OPAL Balance, demonstrated that
the efficacy of tofacitinib was generally sustained for up to 24 months (January 2017
data cut, FAS) with respect to signs and symptoms of PsA and physical functioning;
however, the preliminary findings from that data cut were not separated by tofacitinib
dose (that is, the 5 mg BD and 10 mg BD doses were combined). An earlier interim

data-set from OPAL Balance

. |
I R !ts from the base case NMAs indicated that

tofacitinib 5mg BD was similarly efficacious to comparator b/tsDMARDs in the

bDMARD-naive population, with the exception of PSARC response where the odds of
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response were significantly lower compared with etanercept, infliximab and golimumab.
In the bDMARD-experienced population (base case NMAs), tofacitinib 5mg BD was
similarly efficacious to ustekinumab with the exception of PASI 50/75/90 where odds of

responses were significantly lower (see Section B.2.10).

Tofacitinib 5mg BD is an oral therapy that is well tolerated in patients with active PsA
and has a safety profile which is broadly consistent with other NICE-approved
bDMARDs (69, 156-162) (see Section B.2.11).

B.2.14.2 Strengths and limitations of the clinical evidence base for the

technology

B.2.14.2.1 Strengths of the evidence base
The two Phase lll clinical trials (OPAL Broaden and OPAL Beyond) of tofacitinib were

multicentre, double-blind, randomised, placebo-controlled studies, which represent the
gold standard in clinical evidence. These trials were international but included a number
of sites in the UK and are therefore generally representative of the likely efficacy and

safety of tofacitinib in the UK population.

The tofacitinib trials addressed the decision problem and included patient populations
and clinical outcomes relevant to the final NICE scope. The trials included patients with
active PsA (=3 tender/painful and =23 swollen joints), which represents the patients that
may receive tofacitinib 5 mg BD in clinical practice. Baseline demographics and
disease-specific characteristics were generally similar across the trials and were well-
balanced between the treatment groups in each trial. Furthermore, the relevance of the
trial population to the UK PsA population was apparent in both trials, with - and
I of patients receiving tofacitinib 5 mg BD in OPAL Broaden and OPAL Beyond,
respectively, having previous exposure to MTX. This level of previous csDMARD use
(e.g., MTX) would be consistent with the recommendations of NICE and BSR clinical
guidelines (54). The dose of MTX provided across the trials was also consistent with UK

prescribing practice (163).
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The endpoints measured across the Phase lll trials were well-recognised, clinically-
relevant outcomes and were consistent with clinical practice in the UK (2, 164). These
outcomes also covered aspects identified as important in the treat-to-target
recommendations of PsA, including minimal disease activity (MDA), signs and
symptoms of the disease, physical functioning, radiographic progression, and quality of
life (22, 55, 56). All co-primary endpoints were met for the tofacitinib 5 mg BD group in
OPAL Broaden and OPAL Beyond. Furthermore, the LTE study, OPAL Balance,
demonstrates that the magnitude of response achieved with tofacitinib is generally
sustained up to 24 months. This includes HAQ-DI data which were used to inform the

economic model presented in Section B.3.2.

The statistical analyses employed across the tofacitinib clinical trials were robust and
conservative in nature. Due to the number of endpoints in each trial, a step-down
statistical method was adopted to preserve type | error (false positives), where
endpoints were examined sequentially (see Section B.2.4.2). At a given endpoint,
tofacitinib 5 mg BD could only achieve significance if both tofacitinib 10 mg BD at the

same endpoint and tofacitinib 10/5 mg BD at the prior endpoint were significant.

The data supporting the safety of tofacitinib 5 mg BD are comprehensive and include
interim data of a LTE study reporting safety data up to 36 months. Overall, tofacitinib 5
mg BD is well tolerated with a stable AE profile over time. The potential increased risk of
infections has been well-characterised across the tofacitinib clinical development
programme and shows that the incidence rate of infections is low and stable over time.
An elevated risk of infections is well established with bDMARDs (and routinely managed

by clinical teams) in RA and PsA.

B.2.14.2.2 Potential limitations of the evidence base

Although a comparison with adalimumab was made in OPAL Broaden, no other active
comparators were included in the tofacitinib PsA clinical trials. As the OPAL Broaden
study was not designed or powered for evaluation of non-inferiority or superiority
between tofacitinib and adalimumab, no formal conclusions can be made regarding their

comparability.
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A relatively high rate of placebo response was observed in the OPAL trials with regard
to the primary efficacy measure of ACR20, as well as other semi-subjective outcomes,
such as PsARC and PASI responses. Both Phase Il trials were powered under the
assumption of a placebo response rate for ACR20 of 15%; however, the placebo group
had a higher ACR20 response at Month 3 than anticipated (33.0% in OPAL Broaden
and 24.0% in OPAL Beyond). This so called placebo creep effect has been observed in
previous studies involving patients with PsA and may have impacted the conclusions
that could be drawn from the differences between tofacitinib 5 mg BD and placebo (97,
160). It is also likely to have created greater uncertainty in the interpretation of the
differences between tofacitinib 5 mg BD compared to placebo and relevant comparators
in the NMAs.

As previously discussed in the TA445 AG report (3), examination of the patient baseline
characteristics across trials offers no clear reason as to why placebo response rates in
trials of bDMARD treatments have increased over time. In the case of PsARC, response
rates have noticeably increased from 2013 onwards, starting with the PSUMMIT trials
that examined ustekinumab for the treatment of PsA (94). It has been suggested that
patient and clinician expectations may have been increasing in recent years, as a result
of growing confidence in the benefits of bDMARDSs, and that semi-subjective patient-
and clinician-reported outcomes such as the PsARC, ACR response and PASI may be
particularly susceptible to such expectation effects (94). The theory of growing
confidence in the benefit of bDMARDs may explain why an elevated placebo PsARC
response rate at Month 3 was observed in OPAL Broaden (45%) and an elevated
placebo PASI75 and ACR70 response rate was observed in OPAL Beyond at Month 3
(14% and 10%, respectively).

Similarly, beginning with the PSUMMIT trials, there has been a trend for increases in
the number of active treatment arms offered in clinical trials, with the number of active
arms growing from one active arm in the early trials to two or more active arms in more
recent trials; as a result, patients in the more recent trials may be more confident and
optimistic about the likelihood that they are receiving an active treatment (94). Lastly,
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anecdotal feedback from clinical experts consulted as part of the UK NICE company
evidence submission, suggested that the placebo creep in PsA trials may be explained
by: anecdotal pressure to stay in clinical trials where medication provision is poor; co-
medication effects through greater encouragement to take DMARDs to improve
medication adherence/compliance; and potentially having to find “milder” patients in a
competitive clinical trial environment. A meta-regression analysis was undertaken to
explore the effect of differences in trial-specific placebo responses on treatment effect,

based on the approach used in TA445; results are presented above in Section B.2.10.

Demonstrating radiographic outcomes has become more difficult in the modern era, as
early access to treat-to-target strategies have become more commonplace. The design
of a study is also complicated by the ethical necessity to limit patient exposure to
placebo. The efficacy of tofacitinib 5 mg BD (combined with a background csDMARD)
with regard to radiographic outcomes was examined in OPAL Broaden. The
radiographic progressor rates (AmTSS>0.5) and the mean change from baseline in
mTSS comparing tofacitinib 5 mg BD and adalimumab 40 mg Q2W were not significant
(note: the study was not powered to assess the efficacy of tofacitinib with adalimumab,
so no formal conclusions can be made); clinical experts indicated that the difference in
mean change from baseline in mTSS would not be considered clinically significant.
Furthermore, the OPAL Broaden study was powered under the assumption of a true
progression rate of 10% with a half-width 95% CI of 8.5% in the tofacitinib and
adalimumab groups; given that the progressor rates were considerably smaller in the
actual study ([l for adalimumab 40 mg Q2W and tofacitinib 5 mg BD,
respectively), this may have further impacted the conclusions that could be drawn

regarding the impact of the two treatments on radiographic progression.

Despite the statistical limitations of OPAL Broaden in relation to formal conclusions that
could be drawn on comparisons of tofacitinib 5 mg BD with adalimumab 40 mg Q2W,
mean change from baseline in mTSS was minimal (tofacitinib 5mg BD = 0.01 at month
12), numerically and clinically similar, and mTSS progressor rates were low and
numerically similar, comparing the two groups. However, it has been reported that
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prognostic factors for radiographic progression in the OPAL Broaden clinical trial were
different (lower) (e.g., baseline CRP levels, baseline mTSS, baseline erosion and joint
space narrowing scores) than a number of previous bDMARD studies in PsA (165).
Coupled with the different trial designs and patient characteristics of some of these
previous bDMARD studies (e.g., different requirements for concomitant csDMARD use),
this has raised questions about assay sensitivity of the OPAL Broaden trial (165).
Nonetheless, these results were observed in a trial population where a large proportion
of patients were at high risk for structural progression, i.e., 64% and 60% of patients
had an elevated hsCRP level (>2.87 mg/l) and 90% and 93% of patients had a mTSS
score greater than 0 at baseline in the tofacitinib 5 mg BD and adalimumab 40 mg Q2W

groups, respectively (40, 87).

Previous research suggests that there may be a link between radiographic damage and
physical function in PsA patients, which is particularly evident in patients whose disease
is not controlled (166). Results from a recent study suggest that physical function is
affected by structural damage, particularly joint space narrowing, as evidenced by HAQ-
DI scores that increase (indicating a decrease in physical function) with higher van der
Heijde mTSS; however, the relationship is not strong (166). In a clinical context, the
analysis conducted in the cohort of patients in DAPSA (Disease Activity Index for
Psoriatic Arthritis) remission (to mitigate the impact that disease activity may have on
HAQ-DI), indicated that a patient with a van der Heijde mTSS of 10, 50, 100 and 150
would have predicted residual HAQ-DI values of 0.02, 0.1, 0.2, and 0.3, respectively (a
similar trend was also found in the analysis of all patients, adjusted for DAPSA). It was
therefore asserted that patients with longstanding PsA and/or substantial radiographic
damage would experience a clinically meaningful change (MCID 20.3) in HAQ-DI. To
further contextualise this, the baseline mean mTSS in OPAL Broaden was 17.6
(placebo), 17.1 (tofacitinib 5 mg BD) and 14.4 (adalimumab 40 mg Q2W). Given a
potential relationship between structural damage progression and functional outcomes,
the stability of the improvement in physical functioning in the OPAL Broaden study may
be suggestive of a positive impact of tofacitinib 5 mg BD oral therapy on disease
progression in PsA.
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B.3 Cost effectiveness

e A Markov cohort model was developed to evaluate the cost-effectiveness of
tofacitinib 5 mg BD versus NICE-recommended comparators from the
perspective of the NHS and PSS.

e The model followed a two-step approach, utilising PSARC (and PASI) response
criteria to assess short-term efficacy at week 12 post-treatment initiation, and

HAQ-DI to capture longer-term outcomes.

e The model structure, methods, and assumptions reflect the approach taken by
the York Assessment Group in the recent NICE multiple technology appraisal,
TA445, published in May 2017 (3).

e To align with current NICE guidance, three of the four sub-populations outlined in

the final NICE scope have been considered:

o Sub-population 2: People whose disease has not responded adequately to
at least 2 non-biological DMARDs

o Sub-population 3: People whose disease has not responded adequately to
non-biological DMARDs and 1 or more TNFis

o Sub-population 4: People in whom TNFis are contraindicated or not
tolerated

e Tofacitinib clinical data from OPAL Broaden (bDMARD-naive population), OPAL
Beyond (bDMARD-experienced population), and OPAL Balance (open label, LTE

study) were used to inform the key clinical outcomes considered in the analysis.
Base Case Analysis:

The base case analysis considers PAS prices for tofacitinib 5 mg BD (PAS for RA;

TA480) and comparators, where publicly available.

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 130 of 207



Sub-population 2: People whose disease has not responded adequately to at least 2
non-biological DMARDs

e The ICERs for tofacitinib 5 mg BD vs BSC were - per QALY (deterministic)
and Il per QALY (mean of probabilistic); tofacitinib 5mg BD was extendedly

dominated in fully incremental analyses

e Probabilistic sensitivity analyses showed that the mean of 10,000 ICERs for
tofacitinib 5 mg BD |l per QALY) was consistent with the deterministic
ICER and - of the 10,000 ICERs were below £20,000 and £30,000 per
QALY, respectively.

Sub-population 3: People whose disease has not responded adequately to non-

biological DMARDs and one or more TNFis

e The ICERSs for tofacitinib 5 mg BD vs BSC were - per QALY (deterministic)
and [ per QALY (mean of probabilistic).

e Probabilistic sensitivity analyses showed that the mean of 10,000 ICERs for
tofacitinib 5 mg BD was consistent with the deterministic ICER. Of those 10,000
ICERs, [l were below £20,000 and £30,000 per QALY, respectively.

Sub-population 4: People in whom TNFis are contraindicated or not tolerated

e The ICERs for tofacitinib 5 mg BD vs BSC were [l per QALY (deterministic)
and Il per QALY (mean of probabilistic).

¢ Probabilistic sensitivity analyses showed that the mean of 10,000 ICERs for
tofacitinib 5 mg BD was consistent with the deterministic ICER, and
I of the 10,000 ICERS were below £20,000 and £30,000 per QALY,
respectively.
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Scenario Analyses:

¢ |In scenario analyses, the ICER for the tofacitinib 5mg BD sequence vs BSC did
not exceed £30,000 per QALY under any scenario and was generally under
£20,000

¢ |n a scenario using clinical effect estimates for tofacitinib 5mg BD and
adalimumab directly from the OPAL Broaden clinical trial, tofacitinib 5mg BD was

more cost effective than adalimumab
Conclusion:

¢ Results of the base case analysis show the tofacitinib 5 mg BD sequence to be a
cost-effective option (at conventional willingness to pay thresholds) vs BSC for
sub-populations 2, 3 and 4. In each of the three sub-populations assessed, the
deterministic and probabilistic ICER for tofacitinib 5 mg BD vs BSC was below
£20,000 per QALY.

e Probabilistic analysis confirmed the deterministic results, suggesting that the
tofacitinib 5 mg BD sequence was associated with a high probability of being
cost-effective in all sub-populations versus BSC, and was associated with the
highest probability of being the optimal treatment at conventional willingness to

pay thresholds in sub-populations 3 and 4.

e These results suggest that tofacitinib 5 mg BD represents a cost-effective use of

NHS resources in sub-populations 2, 3, and 4.

B.3.1.1 Identification of studies

A systematic review was conducted to identify cost-effectiveness studies relevant to the
decision problem from the published literature. The systematic review was performed in

accordance with the methodological principles of conduct for systematic reviews as
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detailed in the University of York Centre for Reviews and Dissemination’s (CRD)
“Guidance for Undertaking Reviews in Health Care.” A complete description of the

search strategy is presented in Appendix G.

B.3.1.2 Description of identified studies

No previously published cost-effectiveness studies of tofacitinib for PsA were identified.

The systematic review identified 17 studies that met the inclusion criteria for the broader
set of comparators. From those, 14 UK studies were identified. These are summarised
in Appendix G. Five of the UK studies were HTA monographs or indexed publications
of the ERG reports related directly to the following previous appraisals: TA199 (2, 111),
TA220 (47, 167), TA340 (168), TA445 (4), and the original appraisal of infliximab and
etanercept, TA104 (169, 170). Three were review articles summarising previous
appraisals: TA220 (171), TA340 (172), and TA433 (173). A further two were subsequent
journal publications based on past appraisals (174, 175). Cawson et al., 2014 (176)
provided an update to the systematic review, evidence synthesis and model from TA199
(2, 111). Cummins et al., 2011 (177) and Cummins et al., 2012 (112) presented
analyses of infliximab and golimumab, respectively. Bansback et al., 2006 (178)
compared etanercept to sequences beginning with either leflunomide or methotrexate
plus cyclosporin. The three remaining studies (179-181) were from Canada (n=2) and
Italy (n=1).

A Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
diagram showing the overall flow of studies across the review is shown in Figure 1 in
Appendix G. A complete list of studies excluded after the full-text review stage is

presented in Appendix G.

B.3.1.2.1 Health Technology Appraisals

Summaries of the most recent HTA appraisals for relevant comparators (n=28) are
included in Appendix G. Of the four HTA bodies searched, CADTH had six relevant
appraisals (biosimilar appraisals not included), NICE had six, PBAC had six and SMC
had eight, all ranging from 2005-2017.
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Table 40: Health Technology Assessments

CADTH NICE SMC PBAC Total
Abatacept v 1
Adalimumab v v v v 4
Apremilast v v v 4 4
Certolizumab Pegol v v v 3
Etanercept v v v 3
Golimumab v v v 3
Infliximab v v 2
Secukinumab v v v v 4
Ustekinumab v v v v 4

Abbreviations: CADTH, Canadian Agency for Drugs and Technologies in Health; NICE, National Institute for Health and Care
Excellence; PBAC, Pharmaceutical Benefits Advisory Committee; SMC, Scottish Medicines Consortium

B.3.2 Economic analysis

As indicated above, no existing economic analyses were identified that considered the
cost-effectiveness of tofacitinib in combination with a csDMARD for this indication.
Therefore, a de novo economic evaluation (model) was required. Previous economic
analyses in PsA have been used to inform the model’s structure, assumptions and data

sources, as outlined below.

B.3.2.1 Patient population

The patient population represented in the cost-effectiveness analysis includes adults
with active PsA who have not responded adequately to previous DMARDs or for whom
DMARDs are not tolerated or contraindicated. Four sub-populations were requested in
the NICE scope:

1. People whose disease has not responded adequately to 1 non-biological DMARD

Please note: Pfizer seek to align the sub-populations assessed in the technology
appraisal (TA) of tofacitinib for treating active PsA following csDMARDSs to the populations
that have received positive recommendations from NICE in previous TAs (i.e., sub-
populations 2, 3, and 4); consequently, we have not submitted results for sub-population

1.
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2. People whose disease has not responded adequately to at least 2 non-biological
DMARDs

3. People whose disease has not responded adequately to non-biological DMARDs

and 1 or more TNFis
4. People in whom TNFi are contraindicated or not tolerated

Relevant end-points for these sub-populations were informed by two key Phase Il
clinical trials, OPAL Broaden and OPAL Beyond (87, 88). Sub-populations 2 and 4 were
informed by the bDMARD-naive evidence synthesis with data for tofacitinib from OPAL
Broaden (csDMARD-IR and TNFi-naive) (87); and sub-population 3 was informed by
the bDMARD-experienced evidence synthesis with data for tofacitinib from OPAL
Beyond (TNFi-IR) (88).

B.3.2.2 Model structure

A Markov cohort model was developed in Microsoft Excel® to evaluate the cost-
effectiveness of tofacitinib 5 mg BD and comparators from the perspective of the NHS
and PSS. Markov cohort models have been used in many previous NICE appraisals in
PsA (2, 3, 47); the model structure is based on the modelling approach used by the
York Assessment Group (AG) (4) in TA445 (3).

The model compares the cost-effectiveness of treatment sequences including either
tofacitinib 5 mg BD or its licensed comparators for the treatment of adults with active
PsA in the sub-populations defined in the NICE scope, with the exception of sub-
population 1 (Section B.3.2.1). The treatment sequences used for each sub-population
are reflective of current NICE guidance and reflect the sequences used in TA445 (3) (as
detailed in Section B.3.2.3 and Table 42).

The model allows patients to cycle through lines of therapy, with patients remaining on a
treatment after the first 3 months if they have met the required response criteria (i.e., a
Psoriatic Arthritis Response Criteria [PSARC] response) (Section B.3.3.1.1). After initial
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response to treatment, patients remain on therapy until either a loss of efficacy, the

occurrence of particular adverse events, or death (Figure 15).

Figure 15: Model schematic

Loss of Loss of
efficacy or efficacy or
. adverse - adverse
Continue | | event Continue ) | event

T l Tin

Sta I’t Til PSARC non. | | Sta rt Ti N PSARC non- | B b
response response

A 4

Death

Bb
Patients may transition to the death state from any other state. Abbreviations: BSC, best supportive care; PsARC, Psoriatic Arthritis
Response Criteria; T4, first therapy in the i" sequence; Tiy, n therapy in the i sequence.

In the base case, the model uses PsARC response rates at 3 months (Section
B.3.3.1.1) to determine the proportion of patients remaining on treatment. This
approach reflects clinical management of the condition as recommended by NICE (2, 3,
47-49) and the BSR (54). Following the initial response (or non-response) to treatment
at 3 months, the arthritis- and psoriasis-specific components of PsA are modelled

separately.

The arthritis component of PsA is modelled via a change in Health Assessment
Questionnaire-Disability Index (HAQ-DI) score conditional on PsARC response
(Section B.3.3.1.3); at 3 months, patients are assigned a HAQ-DI change based on
their response to treatment and the particular treatment they received. In PsARC
responders, HAQ-DI change from baseline is maintained beyond 3 months in line with
previous modelling approaches, such as that adopted by the AG in TA445 (3), with the

exception of apremilast (as per TA433; see Section B.3.3.1.6 for further detail) and
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best supportive care (BSC), whereby HAQ scores increase in a linear fashion (see

Error! Reference source not found.) (2).

Figure 16: HAQ score changes over time
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HAQ score
=
L
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Abbreviations: HAQ, Health Assessment Questionnaire.

Error! Reference source not found. illustrates the progression in HAQ-DI trajectories
over time for three types of patients: a patient successfully established on a bDMARD; a
patient discontinuing after 3 years (and transitioning to BSC); and a patient receiving
BSC. When patients discontinue treatment, it is assumed that they experience a
rebound in HAQ-DI and PASI scores equal to their initial gains. These assumptions are
in line with the York AG model (4) from TA445 (3).

The psoriasis component of PsA is modelled via changes in Psoriasis Area and Severity
Index (PASI) scores, which are assumed to be correlated with PSARC responses. The
psoriasis component of PsA is assumed to not be progressive and therefore PASI

scores do not increase while patients remain on therapy (3) or BSC.

For all outcomes (PsARC response, PASI response, and HAQ-DI change conditional on
PsARC response), response rates for tofacitinib 5 mg BD and its comparators were
taken from the network meta-analyses (NMAs), where available, as outlined in Section
0. In the bDMARD-experienced population (sub-population 3), it was only possible to
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estimate the model of PsARC response for tofacitinib 5 mg BD, ustekinumab and
placebo due to a lack of response data available in primary and secondary publications.
To include PsARC response for secukinumab in the economic model, the odds ratio for
secukinumab 300 mg versus placebo was taken from the base-case analysis for the
bDMARD-experienced population from TA445 (3). HAQ-DI change conditional on
PsARC response was not available in either the naive or experienced populations for
secukinumab and certolizumab, therefore the values from the TA445 meta-regression
NMA of HAQ scores have been incorporated into the model for these comparators in
the bDMARD naive populations. In the bDMARD experienced population the values
have been taken from the TA445 bDMARD experienced NMA (3).

A half-cycle correction has not been applied as the cycle length is short (182) and, as
stipulated by NICE guidance, response to treatment should be assessed at 3-monthly
intervals which are reflected in the cycles of the model (2, 3, 47-49). The primary
outcomes are total costs, QALY's, and the incremental cost-effectiveness ratio (ICER). A

3.5% annual discount rate is applied to costs and QALYs.

B.3.2.2.1 Comparison with models submitted in other NICE technology

appraisals

There have been six previous NICE technology appraisals for psoriatic arthritis (only
five are available for comparison, as one has been withdrawn). Table G29 in Appendix
G summarises the main inputs to the economic models accepted by appraisal
committees in these five appraisals. The model structure presented here follows the
approach used in TA445, with two minor alterations:

1. Mortality is modelled using England and Wales life tables directly, while previous

models have fit a Gompertz distribution to life tables; and
2. PASI subgroups have been modelled together in contrast to TA445 analysis

which modelled PASI subgroups separately (Section B.3.2.2.1.1).
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B.3.2.2.1.1 Baseline levels of psoriasis

To reflect differences in baseline levels of psoriasis, each sub-population (as defined in

the NICE scope) is divided into subgroups. As per TA445 (3), the population was split

into 50% with no psoriasis, 25% with mild to moderate psoriasis, and 25% with

moderate to severe psoriasis (Table 41); this assumption was based on a 2009 report

by the British Association of Dermatologists (183).

Table 41: Distribution of psoriasis patients and baseline PASI scores within the

economic model

Without psoriasis

Mild to moderate
psoriasis

Moderate to severe
psoriasis

% of population

50%

25%

25%

Baseline PASI score

0.0

7.3

12.5

Abbreviations: PASI, Psoriasis Area and Severity Index.

PASI response was assessed separately for each subgroup defined by its baseline level
of psoriasis (i.e., no psoriasis, mild to moderate psoriasis, and moderate to severe
psoriasis, as in Table 41). A weighted average PASI score of these three subgroups
was then calculated for the entire population, for each model cycle. This differs from the
approach taken in TA445, where PASI responses were separately modelled for each
baseline level of psoriasis. This approach was taken in TA445 because the 300 mg
dose of secukinumab is only licensed for patients with severe psoriasis, which does not

apply for tofacitinib 5mg BD.

B.3.2.3 Intervention technology and comparators

The intervention technology is tofacitinib 5 mg BD in combination with a csDMARD,
which is expected to receive a Marketing Authorisation for the treatment of active PsA in
adult patients who have had an inadequate response or have been intolerant to a prior
DMARD therapy.

The comparator technologies include TNFis (adalimumab, certolizumab pegol,

etanercept, golimumab and infliximab), secukinumab (an IL17A inhibitor), ustekinumab
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(an IL12/IL23 inhibitor), apremilast (a PDE4 inhibitor), and BSC. These comparators are
implemented within the model as per their respective Marketing Authorisations. BSC is

also included as a comparator in each sub-population.

The selection of the first treatment in a sequence for each sub-population is based on
previous NICE recommendations (2, 3, 47-49) and the NICE scope. The selection of
second and third treatment options reflects TA445 (3) (Table 42). As some sub-
populations are eligible for more lines of treatment (prior to moving to BSC) than others,

the length of treatment sequence varies across the sub-populations.

Table 42: Treatment sequences for each patient sub-population

i t
Patient sub-population Treatment options as per NICE scope
First in sequence Second in sequence Third in sequence

Disease has not TOF
responded to at least 2
nbDMARDs* ADA

APR

CZP

ETN UST BSC

GOL

INF

SEC (188mg,
weighted dose)

BSC - -
Disease has not TOF
responded to nboDMARDs
and at least 1 TNFi SEC (300mg) BSC -

UST

BSC - -
TNFi contraindicated or TOF
not tolerated SEC (188mg

weighted dosé) BSC )
UST
BSC - -

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 140 of 207



TFirst treatment in sequence options are chosen in accordance with NICE guidance (2, 3, 47-49). Second- and third treatment in
sequence options are aligned with those used in TA445 (3).*nbDMARDs ~ csDMARDs

Abbreviations: ADA, adalimumab; APR, apremilast; BSC, best supportive care; bDMARD, biological disease-modifying anti-
rheumatic drug; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; nbDMARD, non-biological disease-
modifying anti-rheumatic drug; SEC, secukinumab; TNFi, TNF inhibitor; TOF, tofacitinib; UST, ustekinumab.

The NICE scope lists certolizumab pegol as a comparator for sub-population 3, which
includes people whose disease has not responded adequately to non-biological
DMARDSs and 1 or more TNFi. Certolizumab pegol has been excluded from sub-
population 3 because the data available from the RAPID PsA trial informs only a subset
of patients in this sub-population (i.e., primary responders to a prior TNFi who were

secondary failures [primary non-responders were explicitly excluded from this trial]) (4).

All therapies, with the exception of BSC, are subject to a continuation rule. Patients
must achieve a PsARC response at 3 months to remain on therapy. This continuation
rule is in line with guidance from the BSR (184) and previous NICE appraisals (2, 3, 47-
49). It is worth nothing that this does not reflect the continuation rules specified by NICE
guidance for all comparators. Guidance for etanercept, infliximab and adalimumab (2),
golimumab (47), and certolizumab (3) states that response should be assessed at
week 12. By contrast, NICE guidance for apremilast (49) and secukinumab (3) states
that PsARC response should be assessed at week 16; guidance for ustekinumab
states that PsARC response should be assessed at week 24. However, to avoid
introducing superfluous complexity into the model, the same 3-month continuation rule
has been applied to all drugs, in alignment with the approach adopted in the most
recent NICE MTA (3).

B.3.3 Clinical parameters and variables

B.3.3.1 Incorporation of clinical data into the model

Estimates of clinical efficacy considered in the model were derived from NMAs. The
base case analysis incorporates the most plausible NMA models, which were selected
on the basis of model fit and statistical plausibility (goodness of fit). Optimistic and
pessimistic NMA scenario analyses (using models from the NMA in which tofacitinib 5
mg BD had the highest probability and lowest probability of response across all
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outcomes relevant to the economic model), respectively) were included and presented
in Section B.3.8.3. Details and results of base case NMAs are provided in Section 0; a
summary of optimistic and pessimistic NMAs (explored in sensitivity analyses) is

provided in Section 0, with the results presented in Appendix E.

As per TA445, it is assumed that the placebo arms of the NMAs are representative of
the effectiveness of BSC and patients receiving BSC may have PsARC, HAQ-DI and
PASI responses (3).

References to bDMARD-naive populations in the sections below align to sub-
populations 2 and 4, and references to the bDMARD-experienced population align to
sub-population 3 (as per Section 0). In sub-populations 2 and 4, where BSC is used at
the end of a sequence including bDMARDSs, tofacitinib or apremilast then efficacy is
taken from the biologic experienced NMA, while for the BSC only arm efficacy is drawn
from the biologic naive NMA. Additionally, in sub-population 2, as ustekinumab is only
modelled as a subsequent therapy following treatment with bDMARDs, tofacitinib or

apremilast, the ustekinumab efficacy is also drawn from the biologic experienced NMA.

B.3.3.1.1 PsARC response

A PsARC treatment response is defined as an improvement in at least two of the four
PsARC criteria (one of which must be the joint tenderness or swelling score) with no
worsening in any of the four criteria (see also Appendix L). PsARC response rates for
tofacitinib 5 mg BD and comparators were primarily taken from the NMA results detailed
in Section B.2.10.4.1.

Nine alternative models have been specified for the bDMARD-naive population (sub-
populations 2 and 4). These were designed to be consistent with those generated in
TA445 (3); the main differences include the use of random effects models in the current
analysis, and the inclusion of data in the TA445 (3) analysis which are not publicly
available (and therefore could not be included in the current analysis) (3). Of these
models, Model B2 was selected as the base case, which is a random effects model with
independent treatment effects, including a common interaction term with log odds of

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 142 of 207



response in the placebo arm (placebo adjusted). Results of this NMA are presented in
Table 25 (Section B.2.10.4.1).

In the bDMARD-experienced population (sub-population 3), a single model with an
independent analysis of treatment effects was estimated. Results of this NMA are
presented in The bDMARD-experienced population data for PSUMMIT2 were sourced
from the TA445 AG report (94). As per the TA445 analysis, "the inclusion of the 24-
week PsARC data for ustekinumab was based on an assumption that they fairly
reflected the 12-week results (bDMARD-experienced population results for PsARC at
12 weeks in PSUMMIT2 were not available, though 12-week data for the full population
were available)" (see Appendix 12.3.2 of the TA445 AG report) (4). Only one analysis
was conducted examining the PsARC response in this population; base case model A1
FE (
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Table 23) used data from PSUMMIT 2 (24-week data available in AG report from
TA445) and OPAL Beyond.

The results of the base case model (A1 FE) showed that tofacitinib 5 mg BD || ]

|
I 1 ofacitinib 5 mg

BD had a probability of PsARC response

I o ot a valid bookmark self-reference I}
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Table 27 (Section B.2.10.4.2). Due to the lack of data, it was only possible to estimate
this model for tofacitinib 5 mg BD, ustekinumab and placebo. To include secukinumab
in the economic model, the odds ratio for secukinumab 300 mg versus placebo was
obtained from the base-case analysis for the bDMARD-experienced population from
TA445 (3). The model used in TA445 (3) assumed independent treatment effects and
fixed effects across trials. The primary difference between the model presented here
and the model from TA445 (3) is the data included in the analysis. Importantly, the
predicted response rates for placebo and ustekinumab are similar between the TA445
(3) analysis (PCB, 0.266; UST, 0.566) and the NMAs estimated here (PCB, 0.282; UST,
0.582), therefore the inclusion of different data is not expected to have a significant

effect on results.

The probability of response for secukinumab 300mg was then calculated relative to the
probability of response for placebo predicted by the NMA models relevant to this
analysis, detailed in Section B.2.10.4.2. The odds ratio for secukinumab 300 mg
compared with placebo estimated in TA445 (3) was 6.033; therefore, utilising this
estimate, the estimated mean PsARC response rate for secukinumab 300 mg is |||l
The confidence intervals presented in TA445 (3) were used to assess uncertainty in this

odds ratio in probabilistic sensitivity analysis (PSA).

B.3.3.1.2 PASI response

PASI assesses the severity of, and the extent of body surface affected by, psoriasis. A
PASI 75 response is defined as a 75% reduction in PASI from baseline, with
corresponding terminology used for alternative percentage reductions (e.g., PASI 50
and PASI 90 for 50% and 90% reductions in PASI, respectively (185); see also
Appendix L). The analysis of PASI response at the PASI 50/75/90 thresholds estimates

all three probabilities at the same time using multinomial models.

probplacebo oddssec
(1= probpiacebo) (1+ oddssec)

Company evidence submission for tofacitinib for treating active psoriatic arthritis following
disease-modifying anti-rheumatic drugs

© Pfizer UK (2018). All rights reserved Page 145 of 207

! Calculated as odds,, = - odds ratiog., and probg,, =



For the bDMARD-naive population, Model E2 — a random effects model with
independent treatment effects and no adjustment of placebo arms — was selected as
the base case. Results of this NMA are presented in Table 25 (Section B.2.10.4.1).

In the bDMARD-experienced population, two models were fitted for PASI response, one
using 24-week data, and the other excluding these data. The model excluding the 24-
week data forms the base case as it had better statistical fit, which is consistent with
TA445 (3). Results of the NMA are presented in The bDMARD-experienced population
data for PSUMMIT2 were sourced from the TA445 AG report (94). As per the TA445
analysis, "the inclusion of the 24-week PsARC data for ustekinumab was based on an
assumption that they fairly reflected the 12-week results (-DMARD-experienced
population results for PsARC at 12 weeks in PSUMMIT2 were not available, though 12-
week data for the full population were available)" (see Appendix 12.3.2 of the TA445 AG
report) (4). Only one analysis was conducted examining the PSARC response in this

population; base case model A1 FE (
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Table 23) used data from PSUMMIT 2 (24-week data available in AG report from
TA445) and OPAL Beyond.

The results of the base case model (A1 FE) showed that tofacitinib 5 mg BD || ]

|
I 1 ofacitinib 5 mg

BD had a probability of PsARC response

I o ot a valid bookmark self-reference I}
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Table 27 (Section B.2.10.4.2).

B.3.3.1.3 HAQ-DI change conditional on PsARC response

The HAQ-DI score measures physical function, capturing the level of disability
associated with arthritis on a 0-3 scale, with higher scores indicating greater

disability/functional impairment (34).

Four models were used to estimate the mean changes in HAQ-DI scores in PSARC
responders and non-responders for each therapy in the bDMARD-naive population.
Model K2 — a random effects NMA using independent treatment effects where
responders and non-responders are evaluated in separate analyses (non-placebo
adjusted) — was selected as the base case. Results of this NMA are presented in Model
K2 RE (
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Table 23) was used as a base case model because it included an adjustment for multi
arm studies (alternative code to the code previously-used by Rodgers (111) and
Cummins (112)) and because a RE model would take a better account of heterogeneity
(vs model K1 FE; see Appendix E). Results for all models evaluated are presented in
Appendix E. Placebo-adjusted models were not undertaken in line with TA445, as
HAQ-DI change in the current submission was assessed based on PsARC

response/non—response.

The results of the base case model (K2 RE) showed that tofacitinib 5 mg BD |

The analyses did not include Future 2 and RAPID-PsA, as the bDMARD-naive data
were redacted in TA445 and were not available in the primary publications. Therefore,

our NMA had no results for certolizumab pegol and secukinumab for HAQ-DI.

Table 26 (Section B.2.10.4.1). This differs from the TA445 (3) base case in that it uses
random effects, adjusts for trials with more than two arms, and uses separate models
for responders and non-responders. The analyses using separate models for
responders and non-responders predict larger changes in HAQ-DI for responders than
do the combined models, including for placebo responders. As HAQ-DI data for
secukinumab and certolizumab pegol were not available by PsARC responses, the
values from the TA445 (3) NMA of HAQ scores have been incorporated into the model
instead. For certolizumab pegol, the PsARC change for responders was -0.47 and for
non-responders was -0.12. For the secukinumab 150mg and 300mg doses the changes
for responders were -0.43 and -0.51, respectively. For non-responders they were -0.09
and -0.08 respectively.

Two models were fitted for the bDMARD-experienced population. Model K1 — a fixed

effects model with responders and non-responders considered in separate models —
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was selected as the base case. Results of these NMAs are presented in The bDMARD-
experienced population data for PSUMMIT2 were sourced from the TA445 AG report
(94). As per the TA445 AG analysis, the PSUMMIT2 bDMARD-experienced population
data at 24-weeks were included in the analysis, as the AG had determined that 24-week
data was equivalent to the 12-weeks outcome. Data for FUTUREZ2 were redacted in

TA445 and were not available from the primary publication.

Analyses for two models were conducted; model G FE and model K1 FE. Model K1 FE
was an alternative model to the Rodgers (111) and Cummins (112) code and included
an adjustment for multi-arm studies. DICs for the two models were not comparable, but
the average residual deviance for model K1 (Table 28) [ GGG - s
thus selected as the base case model. Results for the two models evaluated are

presented in Appendix E.

The results of the base case model (K1 FE) showed that tofacitinib 5 mg BD

.
]
I o baseline in HAQ-DI in PSARC non-responders (see Table
E76 in Appendix E). Tofacitinib 5 mg BD was || GG
I i PsARC responders of non-responders.

Table 28 (Section B.2.10.4.2). This differs from the TA445 (3) approach in that it uses

separate models for responders and non-responders.

As HAQ-DI data for secukinumab were not available by PsARC response, the values
from the TA445 (3) NMA of HAQ scores in the bDMARD-experienced population have
been incorporated into the model. Thus, HAQ changes in responders and non-
responders are assumed to be -0.3838 and -0.4295, respectively. As this implies a
greater HAQ change for non-responders than for responders a scenario analysis has
been included in Appendix R, using the data from the bDMARD-naive population to
populate changes in HAQ-DI for secukinumab (-0.51 for responders and -0.08 for non-

responders).
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It is important to note that HAQ-DI change can be measured as either the difference
from baseline or the difference relative to the HAQ change in placebo non-responders.
Appendix 9 of the AG report from TA199 (2) provides the rationale for the latter
approach. While RCTs are accepted as the gold standard for estimating an unbiased
measure of the relative effect of treatment, they may not produce an accurate estimate
of the absolute effect that will be observed in clinical practice. To make the results of the
NMAs more generalisable to clinical practice, the AG proposed an adjustment that
assumes the HAQ-DI change in placebo non-responders is attributable to the clinical
trial setting and would not be seen in clinical practice. Thus, the HAQ change observed
in clinical practice is assumed to be the HAQ-DI change relative to the change in the

placebo non-responder arm.

However, the NMAs used in the base case for our cost-effectiveness analyses showed
an increase in HAQ-DI scores compared to baseline for placebo non-responders.
Therefore, the base case presented here used the absolute change in HAQ-DI, as using
the adjusted values would imply a greater change in scores than was seen in the clinical
trials. The absolute change in HAQ-DI for responders and non-responders from each
model is presented in Model K2 RE (
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Table 23) was used as a base case model because it included an adjustment for multi
arm studies (alternative code to the code previously-used by Rodgers (111) and
Cummins (112)) and because a RE model would take a better account of heterogeneity
(vs model K1 FE; see Appendix E). Results for all models evaluated are presented in
Appendix E. Placebo-adjusted models were not undertaken in line with TA445, as
HAQ-DI change in the current submission was assessed based on PsARC

response/non—response.

The results of the base case model (K2 RE) showed that tofacitinib 5 mg BD |

The analyses did not include Future 2 and RAPID-PsA, as the bDMARD-naive data
were redacted in TA445 and were not available in the primary publications. Therefore,

our NMA had no results for certolizumab pegol and secukinumab for HAQ-DI.

Table 26 (Section B.2.10.4.1). This approach presents a more conservative estimate of

absolute HAQ change.

B.3.3.1.4 ACR response

An ACR 20 response is defined as a 20% reduction in ACR, with corresponding
terminology used for alternative percentage reductions (e.g., ACR 50 and ACR 70 for
50% and 70% reductions in ACR, respectively; see also Appendix L). ACR response is
considered in scenario analyses as an alternative response criterion for remaining on
treatment (Section B.2.6.1.1 and Section 0). In these scenarios, PSARC, PASI and
HAQ responses are assigned as previously described; however, the decision as to
whether a patient remains on treatment is based on ACR 20 response, rather than

PsARC response.
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In the bDMARD-naive population, the probabilities of ACR 20/50/70 responses have
been estimated in a single multinomial model, as they were for PASI response. Five
model specifications have been considered. Model E2 — a random effects model with
independent treatment effects and no adjustment of placebo arms — was selected as
the base case for the bDMARD naive population. The probabilities determined from
these NMAs are presented in Table 25 (Section B.2.10.4.1).

Two models have been estimated for the bDMARD-experienced patients, one excluding
24-week data and one including it. Model E1 excluding 24-week data was selected for
the base case. The probabilities determined from these NMAs are presented in The
bDMARD-experienced population data for PSUMMIT2 were sourced from the TA445
AG report (94). As per the TA445 analysis, "the inclusion of the 24-week PsARC data
for ustekinumab was based on an assumption that they fairly reflected the 12-week
results (bDDMARD-experienced population results for PsARC at 12 weeks in PSUMMIT2
were not available, though 12-week data for the full population were available)" (see
Appendix 12.3.2 of the TA445 AG report) (4). Only one analysis was conducted

examining the PsARC response in this population; base case model A1 FE (
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Table 23) used data from PSUMMIT 2 (24-week data available in AG report from
TA445) and OPAL Beyond.

The results of the base case model (A1 FE) showed that tofacitinib 5 mg BD || ]

|
I 1 ofacitinib 5 mg

BD had a probability of PsARC response

I o ot a valid bookmark self-reference I}
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Table 27 (Section B.2.10.4.2).

The rationale for undertaking a scenario analysis utilising ACR response data was to
assess the sensitivity of the cost-effectiveness results to the use of a response
outcome often used as a primary endpoint in clinical trials of treatments for PsA. It
was furthermore deemed a useful scenario on the basis that ACR response shares
some component similarities with PSARC response (e.g., tender/swollen joint counts
and patients/physicians global assessments) with the latter having been substantially
affected by placebo creep in the OPAL Broaden clinical trial. This is discussed in
more detail in Section B.2.14.2.2.

B.3.3.1.5 Biological DMARD withdrawal rate

The treatment withdrawal rate, estimated from a meta-analysis of registry data from
several countries, was obtained from the York model reported in TA199 (2) and

resulted in a 12-week probability of withdrawal of 3.96%.

B.3.3.1.6 HAQ progression/natural history

In line with TA199 (2, 111), and subsequent NICE TAs, it is assumed that patients
who respond to bDMARDSs experience no HAQ progression (2, 3, 47-49). This
assumption is also applied to tofacitinib 5 mg BD responders, supported by the

following:

1. Evidence from OPAL Broaden and OPAL Beyond demonstrated significant
improvements in HAQ-DI in patients treated with tofacitinib 5 mg BD at 3
months, which were sustained in a blinded manner for up to 12 months
(OPAL Broaden) and 6 months (OPAL Beyond) (Sections Error! Reference
source not found. and Error! Reference source not found.). The least squares
mean changes at 3 months in both trials were equivalent to or greater than
the minimum clinically important difference (MCID) compared with baseline
(Error! Reference source not found. and Error! Reference source not found.).
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Figure 17: Change in HAQ-DI score from baseline (OPAL Broaden)
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Abbreviations: HAQ-DI, Health Assessment Questionnaire-Disability Index.

Figure 18: Change in HAQ-DI score from baseline (OPAL Beyond)
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Abbreviations: HAQ-DI, Health Assessment Questionnaire-Disability Index.

2. These data are also supported by post-hoc analyses of changes in HAQ-DI
for PsARC responders in OPAL Broaden and OPAL Beyond, which show that
improvements in HAQ-DI are sustained up to Month 12 and Month 6
respectively (see Table M8, Table M9, Table M17 and Table M18 in

Appendix M).
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3. Furthermore, evidence from the LTE study OPAL Balance (Error! Reference
source not found.) demonstrates that HAQ-DI changes were maintained while
patients remained on treatment with tofacitinib over a 24-month period (both 5
mg BD and 10 mg BD doses). See also Section B.2.8.7.

Figure 19:Change in HAQ-DI score from baseline up to Month 24 (25 January
2017 data cut) - FAS.
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-0.84
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Month

Abbreviations: FAS, Full Analysis Set; HAQ-DI, Health Assessment Questionnaire Disability Index.

I o 1

maintained reduction in HAQ-DI from baseline scores observed in OPAL
Balance is supported by data from ORAL Sequel, a LTE of n=6 phase Il
Rheumatoid Arthritis RCTs, which demonstrated that HAQ-DI scores were
stable over 75 months of follow-up and were presented in TA480 (see

Appendix O).

Figure 20: Change from baseline in HAQ-DI scores in OPAL Balance
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4. Evidence from OPAL Broaden indicates a minimal rate of radiographic
progression (A baseline in van der Heijde mTSS =0.01) for tofacitinib 5 mg BD
after 12 months of treatment. The difference between tofacitinib 5 mg BD and
the active control (adalimumab 40 mg Q2W) was not considered clinically
significant by clinical experts (and was not statistically significant, although the
study was not powered for statistical comparisons between tofacitinib and
adalimumab). Ninety-six percent of patients treated with tofacitinib 5 mg BD

were radiographic non-progressors (A van der Heijde mTSS <0.5).
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For patients receiving BSC or csDMARDs, a HAQ progression rate of 0.077 per year
is applied. This progression rate was used in the York AG model in TA199 (2, 3).
The rate was estimated using data from the Norfolk Arthritis Register (NOAR) (186)
on the progression of HAQ scores in patients with long-standing polyarthritis plus

psoriasis who had previously used two or more csDMARDs.

The appraisal committee for TA433 concluded that there was insufficient evidence to
demonstrate that apremilast halts radiographic disease progression (49), and
concluded that the rate of disease progression experienced while receiving
apremilast was assumed to be half of the progression rate for BSC/csDMARDSs (i.e.

0.0385 per year). The same assumption was applied for this analysis.

B.3.3.1.7 Mortality

Mortality rates are derived from life tables for England and Wales 2014-2016 (187).
A standardised mortality ratio (SMR) of 1.36 is applied. This ratio was obtained from
a prospective study of patients with PsA (188) and was applied in TA445 (3).

B.3.3.2 Calculation of transition probabilities from clinical data

Transition probabilities for patients during the first treatment cycle on a given drug
represent the probability of a response, defined in the base case as a PsARC
response. These transition probabilities were primarily taken from the NMAs
(Section B.3.3.1.1).

If a patient responded to treatment in the first cycle they were assumed to remain on
treatment either until death, loss of efficacy or an adverse event. The treatment
withdrawal rate was taken from the York PsA model (4) (Section B.3.3.1.5).

B.3.3.2.1 Correlation between PsARC response and PASI
As in previous appraisals (TA199 (2) and TA445 (3)), it was assumed that PASI 75

response rates may vary by treatment response (based on PsARC). In order to
capture this, a positive correlation between PsARC and PASI 75 response was
included in the model.
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This economic evaluation adopts the correlation coefficient for PSARC and PASI
(0.436) used in the York model in TA199 (2) and TA445 (3). The following formula
was used to determine the probability of both a PSARC and a PASI 75 response:

Pr(x =1y = 1) = pSxSy + Pr(x = 1)Pr(y = 1).

Here x is PSARC response, y is PASI 75 response, p is the correlation coefficient

and s, and s, are the standard deviations in the probability of a PSARC and a PASI

75 response, respectively. The standard deviations are estimated as:

si=+P(i=1)*[1-P(@ =1)],i=xy.

Table P1 and Table P2 in Appendix P present the jointly estimated probabilities of a
PsARC and PASI 75 response for the respective bDMARD-naive and bDMARD-
experienced populations that are used in the base case. To calculate the proportion
of patients achieving a PASI 50 or PASI 90 response for PSARC responders and
non-responders, the proportions of PASI 75 non-responders achieving a PASI 50
response and the proportions of PASI 75 responders achieving a PASI 90 response

are assumed to be constant.
B.3.4 Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life (HRQoL) data from clinical trials

HRQoL data were collected as primary and secondary endpoints in both the OPAL
Broaden (87) and OPAL Beyond (88) studies. Both trials collected EQ-5D data at
baseline and months 1, 3 and 6; in OPAL Broaden data, were also collected at
months 9 and 12. A mapping algorithm was estimated using EQ-5D, HAQ and PASI

data from OPAL Broaden and Beyond which is outlined below.

B.3.4.2 Mapping

Previous appraisals have mapped EQ-5D to HAQ and PASI scores (TA199 (2) and
TA445 (3)). EQ-5D data were available from OPAL Broaden and OPAL Beyond
clinical trials for tofacitinib 5 mg BD, but for consistency with previous appraisals the
base case uses the algorithm presented in the York model used in TA199 (2) and
TA445 (3).
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EQ-5D was estimated from HAQ and PASI scores. For the base case, the following
formula from the York model in TA199 (2) and TA445 (3) was used:

EQ — 5D = 0.897 — 0.289 * HAQ — 0.004 * PASI

This algorithm was originally developed using ordinary least-squares regression of
EQ-5D utility based on HAQ, PASI and the interaction thereof. However, the
interaction term was not significant, therefore it was excluded here, as it was in
TA199 (2). Details of the accuracy of the algorithm have not been identified. The
effect of different levels of HAQ and PASI on EQ-5D is illustrated in Figure 21.

Figure 21: Utilities associated with HAQ progression
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Abbreviations: EQ-5D, EuroQol 5 dimensions; HAQ, Health Assessment Questionnaire; PASI, Psoriasis Area and Severity
Index.

Scenario analyses are presented in which de novo mapping algorithms derived using
individual patient data (IPD) from OPAL Broaden and OPAL Beyond clinical data are
applied to either tofacitinib 5 mg BD alone, or to tofacitinib 5 mg BD and its

comparators.

Statistical models were developed using data from OPAL Broaden (sub-populations
2 and 4) and OPAL Beyond (sub-population 3) separately. Two models were

estimated using each study:

¢ A ‘main effect’ model predicting EQ-5D in which HAQ and PASI scores were

included as independent covariates
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¢ An ‘interaction effect’ model which augmented the ‘main effect’ model by

including the interaction between HAQ and PASI scores as a covariate.

All models pool all non-missing data at all time points from across all arms of the
respective clinical trials. Models were implemented as mixed effects models to
account for repeated measures within subjects. Results are presented in Appendix
Q.

B.3.4.3 Health-related quality-of-life studies

A systematic review was conducted to identify HRQoL studies from the published
literature relevant to the decision problem. Studies reporting health utility measured
as a function of HAQ-DI and PASI were considered eligible for inclusion. As part of
TA445 (3), the AG performed such a search (3). This search has been updated in
this appraisal to identify more recent publications. Full details of the search are

provided in Appendix H.

The HRQoL systematic review identified one additional paper by Micoch et al (189)
that mapped the Disease Activity in Psoriatic Arthritis (DAPsA), clinical DAPsA
(cDAPsA) and HAQ-DI to the EQ-5D using a cohort of 228 patients with PsA in the
Czech Republic. However, neither the DAPsA nor the cDAPsA have been collected
in the tofacitinib clinical trials, thus we were unable to include this algorithm in the

economic model.

B.3.4.4 Adverse reactions

In OPAL Broaden (87), OPAL Beyond (88) and OPAL Balance, the incidence of AEs
was generally similar between tofacitinib- and placebo-treated populations (see
Section B.2.11). In line with previous models considered by NICE, e.g., TA199 (2,
111) and TA445 (3), adverse events are not explicitly included in the model.
However, the treatment withdrawal rate incorporates withdrawal due to adverse
events, and upon withdrawal a patients HAQ-DI and PASI score is assumed to

return to baseline.
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B.3.4.5 Health-related quality-of-life data used in the cost-effectiveness
analysis

Patients’ HRQoL is defined in the model in terms of HAQ and PASI scores (Section

B.3.2.2), and these are mapped to EQ-5D (Section B.3.4.2).

The health states in the model are defined by the treatment received and response
to treatment, or not. Patients’ HAQ-DI and PASI scores change according to
treatment response (Section B.3.6.2). HAQ-DI scores remain constant while patients
are on treatment with bDMARDS or tofacitinib 5 mg BD, but they progress linearly
while patients are on apremilast or BSC (reflecting worsening of physical function

following failure to respond to treatment).

PASI scores do not progress on BSC as they are not progressive. Whilst on

treatment, improvements in PASI scores are possible.

B.3.5 Cost and healthcare resource use identification,

measurement and valuation

B.3.5.1 Resource identification, measurement and valuation studies

A search of the published literature was undertaken to identify alternative evidence
regarding resource use and costs associated with the management of PsA in the

UK. Full details of the search are provided in Appendix I.

One publication that specifically reported estimates of costs according to HAQ-DI
and/or PASI identified in the search was eligible for inclusion (Poole et al (2010)

(30)); however, it does not inform the model .

B.3.5.2 Intervention and comparators’ costs and resource use
Costs for acquisition, administration and monitoring differ between the first cycle and
subsequent cycles to reflect clinical management practices associated with switching

a patient onto a new treatment — details are provided below.

B.3.5.2.1 Drug dosing
Drug dosing and administration route are based on NICE guidance (190) (Table 43).
All drugs are assumed to be taken in combination with methotrexate. The average
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number of vials required for infliximab has been calculated by assuming patient

weight is normally distributed.

Table 43: Drug dosing

D
ose Viallpill | Number of
Drug (mg, unl.ess Frequency formulation vials/pills | Administration
°the':“_"se (mg) per admin
specified)

TOF 5 Twice daily 5 1 Oral

ADA 40 Every 2 40 1 SC
weeks

APR 30 Twice daily 30 1 Oral

CzP 200 Every 2 200 1 SC
weeks

ETN 25 Twice weekly 25 1 SC

GOL 50 Once per 50 1 SC
month

INF 5 mg/kg Every 8 100 4.79 v
weeks

SEC 150 mg 150 Once per 150 1 SC
month

SEC 300 mg 300 Once per 150 2 SC
month

SEC wd 188 Once per 150 1.25 SC
month

UST 45 Every 12 45 1 SC
weeks

MTX 7.5 Weekly 2.5 3 Oral

csDMARD 7.5 Weekly 2.5 3 Oral

Abbreviations: ADA, adalimumab; APR, apremilast; csDMARD, conventional synthetic disease-modifying anti-rheumatic drug;
CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; MTX, methotrexate; SEC, secukinumab; SC:
subcutaneous injection; UST, ustekinumab; wd, weighted dose.

B.3.5.2.2 Drug acquisition costs

Acquisition costs (Table 44) are taken from the British National Formulary (BNF)
(190) for the bDMARDs and apremilast and from the electronic market information
tool (eMIT) database (191) for methotrexate. Patient access schemes (PAS) prices
are listed below where information is in the public domain. No drug costs are
assumed for BSC; instead, it is assumed that these drug costs are captured in the
estimates of resource use associated with HAQ-DI (Section B.3.5.3.1).

Table 44: Drug costs
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Therapy Pack size Pack cost Patient access scheme?

TOF 56 £690.03 No

I H I I

ADA 2 £704.28 No

APR 56 £550.00 Not

CzP 2 £715.00 The first 3 months of treatment
are free

ETN (biosimilar) 4 £328.00 No (biosimilar price)

GOL 1 £762.97 100 mg dose must be same price
as 50 mg

INF (biosimilar) 1 £377.00 No (biosimilar price)

SEC 2 £1,218.78 Nof

UST 1 £2,147.00 90 mg dose is available at the

same price as the 45 mg dose

MTX 24 £0.96 No

csDMARD 24 £0.96 No

BSC 0 £0.00 No

TPAS details are not available for APR and SEC so their list prices are used in the economic model.

Abbreviations: ADA, adalimumab; APR, apremilast; BSC, best supportive care; csDMARD, conventional synthetic disease-
modifying anti-rheumatic drug; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; MTX,
methotrexate; PAS, patient access scheme; SEC, secukinumab; UST, ustekinumab.

B.3.5.2.3 Administration costs

Administration costs are taken from NHS reference costs (192) and PSSRU (193).

An intravenous infusion cost of £241 (192) is applied in each cycle for infliximab.
This value is a weighted average cost for simple parenteral chemotherapy at first
attendance, taking into account day case, outpatient and other costs, taken from
NHS reference costs (192) as per TA445 (3). For treatments that require
administration by subcutaneous injection, the cost of one hour of hospital-based
nurse specialist time is applied (£45) to reflect clinical practice for bDMARDs
prescribed by rheumatologists (193). This cost is implemented in the first cycle only
as it is assumed that the patient will self-administer subsequent treatment following
training by the nurse.

B.3.5.2.4 Monitoring costs

Monitoring activities included in the model and their frequency of use (Table 45) are
based on the models from TA199 (2) and TA445 (3).
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In the first cycle patients undergo tests — full blood count, erythrocyte sedimentation
rate, liver function test and urea and electrolytes — at the start of treatment and at
month 3. In subsequent cycles, these tests are conducted every 6 months. The chest
x-ray, tuberculosis Heaf test, antinuclear antibody, double-stranded DNA test and

specialist visit are assumed to occur in the first cycle only.

Costs were taken from NHS reference costs (192), except for the liver function test,
chest x-ray and tuberculosis Heaf test costs, which were inflated from the costs
presented by the AG in TA445 (3).

Table 45: Initiation and monitoring costs

Item Frequiczlyg— il I;Lelgsu;nucgnt Unit cost
cycles
Full blood count 2 0.5 £3.06
Erythrocyte sedimentation rate 2 0.5 £3.06
Liver function test 2 0.5 £0.78
Urea and electrolytes 2 0.5 £1.13
Chest x-ray 1 0 £27.22
Tuberculosis Heaf test 1 0 £9.07
Antinuclear antibody 1 0 £6.55
Double strand DNA test 1 0 £6.55
Specialist visit 1 0 £146.77

Abbreviations: DNA, deoxyribonucleic acid.

B.3.5.2.5 Other considerations

Vial sharing is not assumed in the base case — the number of vials per administration

is rounded up to the nearest whole number.

Costs for the following treatments differ between the first cycle and subsequent

cycles to account for loading doses or PAS arrangements:

e Apremilast — a cost of £265.18 is included for a 14-day treatment pack for
titration (194)

e Certolizumab pegol — free for the first 3 months under a PAS

e Infliximab — 3 doses in the first cycle (194)
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e Secukinumab — One dose per week for the first 5 weeks plus 2 additional

months of treatment (194)
e Ustekinumab — 2 doses in the first cycle (194)

Total costs for tofacitinib 5 mg BD and its comparators in the first cycle and
subsequent cycles are detailed in Table 46. These costs include acquisition,

administration and monitoring.
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Table 46: Unit costs associated with the technology in the economic model

Therapy Costs in first cycle Costs in subsequent cycles

Total drug Admin Monitoring Total Total drug Admin Monitoring Total

cost* cost*

TOF (List £2,251.86 £0.00 £212.22 £2,464.08 £2,251.86 £0.00 £4.01 £2,255.87
price)
F I I N I I I I I
ADA £2,298.34 £45.00 £212.22 £2,555.56 £2,298.34 £0.00 £4.01 £2,302.35
APR £1,761.44 £0.00 £212.22 £1,973.66 £1,795.20 £0.00 £4.01 £1,799.21
CzP £1.57 £45.00 £212.22 £258.79 £2,333.30 £0.00 £4.01 £2,337.31
ETN £2,140.89 £45.00 £212.22 £2,398.11 £2,140.89 £0.00 £4.01 £2,144.90
GOL £2,290.48 £45.00 £212.22 £2,547.70 £2,290.48 £0.00 £4.01 £2,294 .49
INF £5,255.061 £241.00 £212.22 £5,708.28 £2,856.987 £241.00 £4.01 £3,101.99
SEC £4,267.30 £45.00 £212.22 £4,524.52 £1,829.74 £0.00 £4.01 £1,833.75
150mg
SEC £8,533.03 £45.00 £212.22 £8,790.25 £3,657.91 £0.00 £4.01 £3,661.92
300mg
SEC wd £5,333.73% £45.00 £212.22 £5,590.95 £2,286.78* £0.00 £4.01 £2,290.79
UsT £4,669.37 £45.00 £212.22 £4,926.59 £2,335.47 £0.00 £4.01 £2,339.48
MTX £1.57 £0.00 £212.22 £213.79 £1.57 £0.00 £4.01 £5.58
BSC £0.00 £0.00 £212.22 £212.22 £0.00 £0.00 £4.01 £4.01

*Includes cost of methotrexate where relevant; tdose dependent on body weight so the mean weight of the relevant population from the Broaden (87) (82.9kg) and Beyond (88) (85.7kg) Phase IlI

clinical trials was used to determine cost; fthe cost per cycle of the weighted dose of secukinumab is based on the proportion of patients with moderate to severe psorisasis (25%).

Abbreviations: ADA, adalimumab; admin, administration; APR, apremilast; BSC, best supportive care; Cl, confidence interval; CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF,
infliximab; ref, reference in submission; SEC, secukinumab; UST, ustekinumab; wd weighted dose.

Company evidence submission for tofacitinib for treating active psoriatic arthritis following disease-modifying anti-rheumatic drugs [ID1220]
Page 168 of 207

© Pfizer Limited (2018). All rights reserved




B.3.5.3 Health-state unit costs and resource use

Health state costs are based on HAQ and PASI scores, in line with TA199 (2) and
TA445 (3). Most previous analyses draw on the same set of assumptions and use
HAQ score to define the cost due to arthritis and PASI score to define the cost due to

psoriasis.

B.3.5.3.1 Arthritis costs

Costs associated with the arthritis component were based on HAQ scores. A 2002
analysis by Kobelt et al (2002) (195) estimated the mean annual direct medical costs

for people with RA, disaggregated by HAQ score (Table 47).

Table 47: Annual direct cost by HAQ score in Kobelt 2002

HAQ score range Proportion of patients Direct costs (2002 GBP)
0.0-0.6 0.35 £1,094
06-1.1 0.16 £2,809
1.1-1.6 0.15 £1,864
1.6-2.1 0.14 £2,751
21-26 0.11 £3,031
26-3.0 0.08 £2,404

Abbreviations: GBP, Great British pounds; HAQ, Health Assessment Questionnaire.

Bansback et al (178) used this data to inform a linear regression with direct costs as

a function of HAQ score:
Annual direct cost = £358 x HAQ + £1182

Kobelt et al (195) estimated that 13-15% of the total costs were drug costs, so
Rodgers et al (111) reduced the total cost by 15% for use in the York PsA model in
TA199 (2) giving an incremental cost per unit increase in HAQ of £103 per 3 months.

These costs have since been used in TA445 (3).

The paper by Poole et al (30) identified in the systematic review also predicted cost
based on HAQ score. This paper was identified during TA445 and was included by
the manufacturer of certolizumab pegol in their economic evaluation (3). The

presented relationship estimates total costs as a function of HAQ using a cohort of
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patients with PsA and has the advantage of estimating costs in PsA patients directly
However the estimates of resource use are larger than for RA, leading the authors to
suggest that this may indicate an important distinction between RA and PsA.
However, this could also be a consequence of methodological limitations as it was
necessary to map baseline characteristics to HAQ scores in the dataset they used
for resource use. This analysis uses a generalised linear model using a Poisson
distribution assuming a log link to estimate the annual resource use as a function of

HAQ score and age, including an interaction term between these terms:
Annual direct cost = exp(3.537 + 2.048 * HAQ + 0.026 x Age — 0.012 x HAQ * Age)

Given the limitations of the Poole analysis and to ensure consistency across NICE
TAs, the AG for TA445 (3) opted to use the same data sources as were used in the
York model. As no new analyses have been identified since the publishing of TA445

(3), we use the same source to remain consistent with previous appraisals.

For the model presented in this submission the annual direct cost was calculated

using the formula from Rodgers et al (178), with costs inflated to 2017 prices:
Annual direct cost = £466.47 x HAQ + £1,547.04

With the exception of BSC, these costs incorporate a 15% reduction to account for
drug costs, in accordance with the York PsA model (2, 111). This is no applied to
BSC as drug costs are assumed to be captured by this analysis and so are not
applied separately, as in TA445 (3) (Section B.3.5.2.2).

B.3.5.3.2 Psoriasis costs

The psoriasis component of resource use has previously been estimated based on

PASI scores.

This analysis follows the approach taken in the York PsA model in TA199 (2) and
TA445 (3). The AG estimated costs for patients receiving bDMARDs based on
baseline severity of psoriasis and whether or not they had a PASI75 response (2).
For patients with mild—-moderate or moderate—severe psoriasis at baseline achieving

a PASI 75 response, the monthly estimated cost of a patient in remission (196) was
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applied. The source of this cost is a study which considered the cost-effectiveness of
an intervention for patients with moderate to severe psoriasis in a Dutch setting.
Costs from this analysis were similar to NHS reference costs and so it was assumed

the Dutch costs were generalisable to the UK after currency conversion.

Patients with moderate to severe psoriasis not achieving a PASI75 response were
assumed to undergo one course of ultraviolet B treatment (UVB) per year. This
incorporated the cost of the initial course of treatment and the cost of follow-up for
the year. Patients were put into three categories for response — no response,
response maintained for 12 months, and response maintained for 6 months followed
by relapse. The total cost for the year was weighted by the frequency of these

outcomes in the Hartman analysis (2002) (196).

Patients with mild to moderate psoriasis and no PASI 75 response were also
assumed to receive a course of UVB but with the cost taken from NHS reference
costs. The proportion of responders was taken from an analysis by Poyner et al

(1999) (197). Patients with no baseline psoriasis incurred no costs.

Costs associated with the psoriasis component based on PASI scores (Table 48)
were taken from the AG report in TA445 (3) and inflated to 2017 prices.

Table 48: Costs associated with psoriasis in the model

Description Without psoriasis Mild to moderate Moderate to severe
psoriasis psoriasis

Baseline PASI 0 7.30 12.50

Uncontrolled psoriasis 0 £224.18 £640.83

(no PASI 75) cost

Controlled psoriasis 0 £18.12 £18.12

(PASI 75) cost

Abbreviations: PASI, Psoriasis Area and Severity Index.

B.3.5.4 Adverse reaction unit costs and resource use

Adverse event costs are not explicitly included in the cost-effectiveness analysis;
however, they influence response probabilities and withdrawal rates. This is in line

with the approach used in previous models (3).
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B.3.5.5 Miscellaneous unit costs and resource use

No other costs are considered.
B.3.6 Summary of base case analysis inputs and assumptions

B.3.6.1 Summary of base case analysis inputs

A summary of key base case inputs is provided in Table 49. A full list of inputs is

provided in Appendix S.

Table 49: Key variables applied in the economic model

Variable Value Measurement Reference to
of uncertainty section in
and submission
distribution: CI
(distribution)
Time horizon 40 years - B.3.2.2
Discount rate for costs 3.5% - B.3.2.2
Discount rate for outcomes 3.5% - B.3.2.2
Baseline age (bDMARD-naive) 47.9 - B.3.3.1
Baseline age (bDMARD- 50 - B.3.3.1
experienced)
Gender (% female) (bDMARD- 53% - B.3.3.1
naive)
Gender (% female) (bDMARD- 55% - B.3.3.1
experienced)
Baseline HAQ (bDMARD-naive) 1.11 - B.3.3.1
Baseline HAQ (bDMARD- 1.30 - B.3.3.1
experienced)
Mean duration of PsA 6.09 years - -
(bDMARD-naive)
Mean duration of PsA 9.37 years - -
(bDMARD-experienced)
% of population with no 50% - B.3.3.1
psoriasis
% of population with mild to 25% - B.3.3.1
moderate psoriasis
% of population with severe 25% - B.3.3.1
psoriasis
Baseline PASI for no psoriasis 0 - B.3.3.1
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Variable Value Measurement Reference to
of uncertainty section in
and submission
distribution: CI
(distribution)
Baseline PASI for mild to 7.3 - B.3.3.1
moderate psoriasis
Baseline PASI for moderate to 12.5 - B.3.3.1
severe psoriasis
Correlation coefficient for 0.435 (0.19, 0.50) B.3.3.1
PsARC and PASI Beta
Log bDMARD withdrawal rate -1.823 (-2.16, -1.49) B.3.3.1
Normal
Tofacitinib LONG-TERM HAQ 0 - B.3.3.1
change per 3 months
Adalimumab LONG-TERM HAQ 0 - B.3.3.1
change per 3 months
Apremilast LONG-TERM HAQ 0.0096 - B.3.3.1
change per 3 months
Certolizumab LONG-TERM 0 - B.3.3.1
HAQ change per 3 months
Etanercept LONG-TERM HAQ 0 - B.3.3.1
change per 3 months
Golimumab LONG-TERM HAQ 0 - B.3.3.1
change per 3 months
Infliximab LONG-TERM HAQ 0 - B.3.3.1
change per 3 months
Secukinumab 150 mg LONG- 0 - B.3.3.1
TERM HAQ change per 3
months
Secukinumab 300 mg LONG- 0 - B.3.3.1
TERM HAQ change per 3
months
Ustekinumab LONG-TERM 0 - B.3.3.1
HAQ change per 3 months
BSC LONG-TERM HAQ change 0.019 (0.01, 0.03) B.3.3.1
per 3 months Normal
SMR for life tables 1.36 - B.3.3.1
Mapping algorithm constant 0.897 (0.89, 0.91) B.3.4.2
Normal
Mapping algorithm HAQ coeff -0.298 (-0.31, -0.29) B.3.4.2
Normal
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Variable Value Measurement Reference to
of uncertainty section in
and submission
distribution: CI
(distribution)
Mapping algorithm PASI coeff -0.004 (0.00, 0.00) B.3.4.2
Normal

Abbreviations: bDMARD, biological disease-modifying anti-rheumatic drug; BSC, best supportive care; Cl,
confidence interval; HAQ, Health Assessment Questionnaire; PASI, Psoriasis Area and Severity Index; SD,

standard deviation.

B.3.6.2

Assumptions

A list of assumptions made in the economic analysis is provided in Table 50.

Table 50: Key model assumptions and inputs

Model input

and cross Source/assumption Justification

reference

Continuation PsARC non-responders This assumption has been made to simplify the

rules discontinue at 3 months for | model structure. The response rates included in
all therapies the NMAs for each comparator reflect the

assessment time point recommended in clinical
guidelines for that drug. As such, the correct
proportion of responders will be modelled. This
approach has been taken in previous appraisals
(2, 3, 47).

Efficacy PsARC response for Due to paucity of data, it was not possible to
secukinumab in the estimate this in our NMA for secukinumab, so
bDMARD-experienced data from TA445 were used to inform efficacy.
population is determined
using the odds ratio from
the base-case NMA for the
bDMARD-experienced
population in TA445 (3)

Efficacy Values for changes in These approaches were necessary due to
HAQ-DI by PSsARC stratified response data not being available in the
response for secukinumab | primary publications and being redacted in TA445
and certolizumab pegol are | (3).
taken from the meta-
regression NMA for TA445
(3) in the bDMARD-naive
population
Values for changes in
HAQ-DI by PsARC
response for secukinumab
are taken from the NMA for
TA445 (3) in the bDMARD-
experienced population

HAQ It is assumed that patients | Data from OPAL Broaden demonstrates that

progression treated with tofacitinib 5 improvements in HAQ-DI score with tofacitinib 5
mg BD and bDMARDs do mg BD are maintained over 12 months in a

blinded manner. Furthermore, evidence from a
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not experience any HAQ
progression

population adjusted meta-regression analysis
demonstrated that changes from baseline in
mTSS with tofacitinib 5 mg BD were not
significantly different compared to adalimumab.
Data from OPAL Balance, the open label
extension trial of tofacitinib, shows that reductions
in HAQ-DI are maintained over 24 months.

This assumption has also been applied to
bDMARDSs in line with previous appraisals (2, 3,
47, 48).

HAQ scores progress
linearly for apremilast,
csDMARDs and BSC

This is consistent with previous appraisals (199,
433, 445)

progression

progress after the initial 3
months of treatment

HAQ change Patients who are on This assumption is in line with previous appraisals
treatment but who do not and evidence from trial data
have a PsARC response
still have a change in HAQ
score in the first 3 months
PASI PASI scores do not PASI scores are not progressive and a change

from baseline is determined solely by
PASI50/75/90 response. This assumption has
been applied in previous appraisals (2, 3).

PASI response

PASI75 response is
assumed to be correlated
with PsARC response

This assumption has been applied in previous
appraisals (2, 3)

Discontinuation

HAQ and PASI scores
return to baseline levels
upon discontinuation of
treatment for all apart from
apremilast and BSC

This assumption has been applied in previous
appraisals (3)

Abbreviations: BSC, best supportive care; csDMARDS, conventional synthetic disease-modifying anti-rheumatic drugs; HAQ,
Health Assessment Questionnaire; NMA, network meta-analysis; PASI, Psoriasis Area and Severity Index; PSARC, Psoriatic
Arthritis Response Criteria; SEC, secukinumab; UST, ustekinumab.

B.3.7

Base case results

The tables below present the base case results, which incorporate the PAS price for

tofacitinib 5 mg BD and for comparators for which PAS details are in the public

domain (otherwise list prices for comparators have been considered in the analysis)
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B.3.71

People whose disease has not responded adequately to at least 2
non-biological DMARDs.

Table 51: Base case analysis (sub-population 2)

Sequence Total Total Incremental | Incremental | ICER vs Fully
costs QALYs costs vs QALYs vs BSC incremental
BSC BSC (E/QALY) analysis
(E/QALY)
BSC ] ] - - - -
TOF I Il B e
APR I I Il B e
ADA I I Il B e
czp I I Il B | Ea
ETN I I Il B | Ea
SEC I I Il B | Ea
GOL I I Il B | Ea
INF I I I B |

Abbreviations: ADA, adalimumab; APR, apremilast; BSC, best supportive care; CZP, certolizumab pegol; ETN, etanercept; Ext.
dom, Extendedly dominated; GOL, golimumab; ICER, incremental cost-effectiveness ratio; INF, infliximab; QALYs, quality-
adjusted life years; SEC, secukinumab; TOF, tofacitinib.

B.3.7.2

People whose disease has not responded adequately to non-

biological DMARDs and 1 or more TNFis.

Table 52: Base case analysis (sub-population 3)

Sequence Total Total Increment | Increment ICER vs Fully
costs QALYs al costs vs | al QALYs BSC increment
BSC vs BSC (E/QALY) | al analysis
(E/QALY)
BSC [ I - - - -
TOF I | I I I e
ust I | I I I e
SEC I | Il I I e

Abbreviations: BSC, best supportive care; Ext. dom, Extendedly dominated; ICER, incremental cost-effectiveness ratio; QALYSs,
quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib; UST, ustekinumab.
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B.3.7.3 People in whom TNFis are contraindicated or not tolerated.
Table 53: Base case analysis (sub-population 4)
Sequence Total Total Incremental | Incremental | ICER vs Fully
costs QALYs costs vs QALYs vs BSC incremental
BSC BSC (£/QALY) analysis
(E/QALY)
BSC I - - - : -
TOF I I Il B |
usTt I I Il B |
SEC N I Il B |

Abbreviations: BSC, best supportive care; Ext. dom, Extendedly dominated; ICER, incremental cost-effectiveness ratio; QALYs,
quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib; UST, ustekinumab.

B.3.8

B.3.8.1

Sensitivity analyses

Probabilistic sensitivity analysis

Joint parameter uncertainty was explored through probabilistic sensitivity analysis

(PSA), in which all parameters are assigned distributions and varied jointly. Ten

thousand Monte Carlo simulations were recorded. This was deemed to be

appropriate, as the probabilistic analysis closely matches the deterministic analysis.

Figure 22 presents the average ICER by number of simulations in sub-population 2.

This shows that by 10,000 simulations the results are stable. Where parameters

have been taken from an NMA they have been varied using the CODA output.

Results were plotted on the cost-effectiveness plane (CEP) and cost-effectiveness

acceptability curves (CEAC) were generated.
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Figure 22: Average ICER by number of simulations

B.3.8.1.1 People whose disease has not responded adequately to at least 2

non-biological DMARDs (sub-population 2)

Table 54 presents the average results of the PSA, which demonstrates that the total
cost in most arms was similar to the total cost from the deterministic results, although
the total QALYs were slightly higher in most arms; overall, incremental QALY's for all

treatment sequences decrease relative to BSC, and ICERs increase. Figure 23 and

Figure 24 present the cost-effectiveness plane and multiple CEACs, respectively.

Figure 24 shows that
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Table 54: Average costs and QALYs from the PSA (sub-population 2)

Sequence Total Total Incremental | Incremental | ICER vs Fully
costs QALYs costs vs QALYs vs BSC incremental
BSC BSC (E/QALY) analysis
(E/QALY)
BSC I [ ] - - - -
TOF I I B
APR I I Il B | Ea
ADA I I Il B | Ea
czp I I Il B | Ea
ETN I I Il B | Ea
SEC I I Il B | Ea
GOL I I Il B | Ea
INF I I I B e

Abbreviations: ADA, adalimumab; APR, apremilast; BSC, best supportive care; CZP, certolizumab pegol; ETN, etanercept; Ext.
dom, Extendedly dominated; GOL, golimumab; INF, infliximab; ICER, incremental cost-effectiveness ratio; PSA, probabilistic

sensitivity analysis; QALYs, quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib.
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Figure 23: Cost-effectiveness plane (sub-population 2)

Abbreviations: ADA, adalimumab; APR, apremilast; BSC, best supportive care; CZP, certolizumab pegol; ETN, etanercept;
GOL, golimumab; INF, infliximab; QALYs, quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib.

Figure 24: Cost-effectiveness acceptability curves (sub-population 2)

Abbreviations: ADA, adalimumab; APR, apremilast; BSC, best supportive care; CEAC, cost-effectiveness acceptability curve;
CZP, certolizumab pegol; ETN, etanercept; GOL, golimumab; INF, infliximab; NMB, net monetary benefit; SEC, secukinumab;
TOF, tofacitinib; WTP, willingness to pay.
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B.3.8.1.2 People whose disease has not responded adequately to non-

biological DMARDs and 1 or more TNFis (sub-population 3)

Table 55 presents the average results of the PSA. Results are comparable to the

deterministic results; however, there is a small increase in QALYs across sequences

and a slight decrease in costs, which favours BSC and increases ICERs for

tofacitinib 5 mg BD and comparator bDMARDs. Figure 25 and Figure 26 present

the cost-effectiveness plane and multiple CEACs respectively.

Table 55: Average costs and QALYs from the PSA (sub-population 3)

Sequence Total Total Incremental | Incremental | ICER vs Fully
costs QALYs costs vs QALYs vs BSC incremental
BSC BSC (£/QALY) analysis
(E/QALY)
BSC [ I - - - -
TOF I | Il B e
ust I I Il B e
SEC I I I B e

Abbreviations: BSC, best supportive care; ICER, incremental cost-effectiveness ratio; PSA, probabilistic sensitivity analysis;

QALYs, quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib; UST, ustekinumab.

Figure 25: Cost-effectiveness plane (sub-population 3)
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Abbreviations: BSC, best supportive care; QALYs, quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib; UST,
ustekinumab.

Figure 26: Cost-effectiveness acceptability curves (sub-population 3)

Abbreviations: BSC, best supportive care; CEAC, cost-effectiveness acceptability curve; NMB, net monetary benefit; SEC,
secukinumab; TOF, tofacitinib; UST, ustekinumab; WTP, willingness to pay.

B.3.8.1.3 People in whom TNFis are contraindicated or not tolerated (sub-

population 4)
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Table 56 presents the average results of the PSA. The costs in both arms are similar
to those in the deterministic analysis thought they all decrease by a small amount.
The total QALY's show a higher level of variation, with a small increase in QALYs
across arms. Overall, the incremental ICERs are comparable to those from the
deterministic analysis. Figure 27 and Figure 28 present the cost-effectiveness plane

and multiple CEACs respectively.
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Table 56: Average costs and QALYs from the PSA (sub-population 4)

Sequence Total Total Incremental | Incremental ICER vs Fully
costs QALYs costs vs QALYs vs BSC incremental
BSC BSC (£/QALY) analysis
(£/QALY)
BSC -
TOF I
usTt I
SEC I

Abbreviations: BSC, best supportive care; Ext. dom, Extendedly dominated; ICER, incremental cost-effectiveness ratio; PSA,
probabilistic sensitivity analysis; QALYs, quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib; UST, ustekinumab.

Figure 27: Cost-effectiveness plane (sub-population 4)

Abbreviations: BSC, best supportive care; QALYs, quality-adjusted life years; SEC, secukinumab; TOF, tofacitinib; UST,

ustekinumab.
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Figure 28: Cost-effectiveness acceptability curves (sub-population 4)

Abbreviations: BSC, best supportive care; CEAC, cost-effectiveness acceptability curve; NMB, net monetary benefit; SEC,
secukinumab; TOF, tofacitinib; UST, ustekinumab; WTP, willingness to pay.

B.3.8.2 Deterministic sensitivity analysis

As a consequence of modelling treatment sequences, deterministic sensitivity
analysis has not been performed; therefore tornado diagrams have not been
presented, which is consistent with previous TAs. Alternatively, uncertainty in

individual parameters has been assessed in scenario analysis.

B.3.8.3 Scenario analysis

Summaries of scenario analyses performed are presented below. Full details of
scenario analyses are presented in Appendix R. Results of these analyses are

discussed in Section B.3.8.4.

People whose disease has not responded adequately to at least 2 non-biological
DMARDSs (sub-population 2).
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Table 57: Scenario analyses (sub-population 2)

algorithm for
tofacitinib 5 mg
BD only

algorithm is applied to
the tofacitinib 5 mg BD
arm only

algorithm allows
population-specific
prediction of utility

Scenario Scenario detail Brief rationale Tofacitinib Fully
ICER vs BSC Incremental
(E/QALY) Analysis
(E/QALY)
Base case I I
List price Using the list price for | To present results - -
analysis tofacitinib 5 mg BD of the list price
analysis
Pessimistic Using alternate NMAs | To present a lower [ ] [ ]
NMA with worst outcomes bound on the NMA
for tofacitinib 5 mg BD | analysis
only
Optimistic Using alternate NMAs | To present an [ ] [ ]
NMA with best outcomes for | upper bound on
tofacitinib 5 mg BD the NMA analysis
only
ACR20 Response is defined To test the e e
stopping rules | by ACR20 response assumption of
PsARC stopping
rules
Pfizer mapping | The Pfizer mapping The Pfizer e [ ]
algorithm for algorithm is applied algorithm allows
all treatments instead of the population-specific
algorithm from TA199 | prediction of utility
(2, 111)
Pfizer mapping | The Pfizer mapping The Pfizer [ ] [ ]

Abbreviations: ACR, American College of Rheumatology BSC, best supportive care; HAQ, Health Assessment Questionnaire;
ICER, incremental cost-effectiveness ratio; NMA, network meta-analysis; PAS, patient access scheme; QALY, quality-adjusted
life year; TOF, tofacitinib.

Two further scenarios were explored using data directly from OPAL Broaden to

inform the relevant inputs in the economic model:

1. An OPAL Broaden exclusive analysis, comparing tofacitinib 5 mg BD with

adalimumab and placebo (=BSC)

Table 58: OPAL Broaden Scenario 1

Sequence Total Total Incremental | Incremental ICER vs Fully
costs QALYs costs vs QALYs vs BSC incremental
BSC BSC (E/QALY) analysis
(E/QALY)
BSC I - - :
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TOF

ADA

Abbreviations: ADA, Adalimumab; BSC, best supportive care; ICER, incremental cost-effectiveness ratio; QALY, quality-

adjusted life year; TOF, tofacitinib.

2. Data from OPAL Broaden were used to inform tofacitinib 5 mg BD and

adalimumab only, and considered alongside data from the base case NMA for

other comparators

Table 59: OPAL Broaden scenario 2

Sequence Total Total Incremental | Incremental ICER vs Fully
costs QALYs costs vs QALYs vs BSC incremental
BSC BSC (E/QALY) analysis
(E/QALY)
BSC I [ - - - -
TOF I Il B I
APR I I Il B I
ADA I I Il B I
CTZ I I Il B I
ETN I I Il B I
SEK I I Il B I
GOL I I I B N .
INF I I I B B

Abbreviations: ADA, Adalimumab; APR, Apremilast; BSC, best supportive care; CTZ, Certolizumab pegol; ETN, Etanercept;
GOL, Golimumab; INF, Infliximab; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; TOF, tofacitinib.

B.3.8.3.1 People whose disease has not responded adequately to non-

Table 60: Scenario analyses (sub-population 3)

biological DMARDs and 1 or more TNFis (sub-population 3)

Scenario Scenario detail Brief rationale Tofacitinib Fully

ICER vs Incremental
BSC Analysis

(E/QALY) (£/QALY)

Base case I I

List price Using the list price for | To present results of [ [ ]

analysis tofacitinib 5 mg BD the list price analysis

Pessimistic | Using alternate NMAs | To present a lower e [ ]

NMA with worst outcomes bound on the NMA

for tofacitinib 5 mg BD | analysis
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Optimistic Using alternate NMAs | To present an upper [ ] e
NMA with best outcomes for | bound on the NMA
tofacitinib 5 mg BD analysis
ACR20 Response is defined by | To test the assumption | | Gz e
stopping ACR20 response of PsARC stopping
rules rules
Pfizer The Pfizer mapping The Pfizer algorithm [ ] [ ]
mapping algorithm is applied allows population-
algorithm for | instead of the algorithm | specific prediction of
all from TA199 (2, 111) utility
treatments
Pfizer The Pfizer mapping The Pfizer algorithm [ ] [ ]
mapping algorithm is applied to allows population-
algorithm for | the tofacitinib 5 mg BD | specific prediction of
TOF only arm only utility

*The pessimistic NMAs are the same as in the base-case.

Abbreviations: ACR, American College of Rheumatology BSC, best supportive care; HAQ, Health Assessment Questionnaire;
ICER, incremental cost-effectiveness ratio; NMA, network meta-analysis; PAS, patient access scheme; QALY, quality-adjusted
life year; TOF, tofacitinib.

B.3.8.3.2 People in whom TNFis are contraindicated or not tolerated (sub-

population 4)
Table 61: Scenario analyses (sub-population 4)
Scenario Scenario detail Brief rationale ICER vs BSC Fully
(E/QALY) Incremental
Analysis
(E/QALY)

Base case ] ]
List price Using the list price To present results of ] [ ]
analysis for tofacitinib 5 mg the list price analysis

BD
Pessimistic | Using alternate To present a lower [ ] [ ]
NMA NMAs with worst bound on the NMA

outcomes for analysis

tofacitinib 5 mg BD
Optimistic | Using alternate To present an upper [ ] [ ]
NMA NMAs with best bound on the NMA

outcomes for analysis

tofacitinib 5 mg BD
ACR20 Response is defined | To test the [ ] [ ]
stopping by ACR20 response | assumption of
rules PsARC stopping

rules

Pfizer The Pfizer mapping | The Pfizer algorithm [ ] [ ]
mapping algorithm is applied allows population-
algorithm instead of the specific prediction of
for all algorithm from utility
treatments | TA199 (2, 111)
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Pfizer The Pfizer mapping | The Pfizer algorithm e e

mapping algorithm is applied | allows population-
algorithm to the tofacitinib 5 specific prediction of
for TOF mg BD arm only utility

only

Abbreviations: ACR, American College of Rheumatology BSC, best supportive care; HAQ, Health Assessment Questionnaire;
ICER, incremental cost-effectiveness ratio; NMA, network meta-analysis; PAS, patient access scheme; QALY, quality-adjusted
life year; TOF, tofacitinib.

B.3.8.4 Summary of sensitivity analyses results

B.3.8.4.1 Summary of probabilistic sensitivity analysis (PSA)

The average results of PSA in all three sub-populations were consistent with the
deterministic analyses and demonstrate that the tofacitinib 5 mg BD sequence
remains cost-effective versus BSC in all sub-populations when parameter

uncertainty is explored.

In sub-population 2, the ICER versus BSC for the tofacitinib 5 mg BD sequence was
I - d in sub-populations 3 and 4, the tofacitinib
5 mg BD sequence was associated with the highest probability of being cost-
effective at conventional willingness to pay thresholds of £20,000 and £30,000 per
QALY.

B.3.8.4.2 Summary of scenario analyses

The scenario analysis shows that tofacitinib 5 mg BD remained a cost-effective
therapy across a range of plausible settings for all sub-populations. In sub-population
2, the tofacitinib 5 mg BD sequence remained cost-effective under both the optimistic
and pessimistic NMA scenarios vs BSC. Notably, when data from OPAL Broaden
directly informed the model, tofacitinib 5 mg BD remained cost-effective compared to
BSC and adalimumab (Scenario 1) and when data from OPAL Broaden were applied
for tofacitinib and adalimumab only, alongside NMA data for the remaining
comparators and BSC, tofacitinib remains cost-effective in versus all comparators
(Scenario 2). In sub-populations 3 and 4, the tofacitinib 5 mg BD sequence remained
the most cost-effective treatment sequence under all scenarios tested, which were

consistent with the base case analysis.
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The most influential parameter identified in the scenario analyses was the choice of
mapping algorithm (Section Error! Reference source not found.), which was
consistent across all three sub-populations. Using ACR 20 as a stopping rule in
place of PSARC response reduced ICERSs in all sub-populations, most markedly in
sub-population 4. However, in all scenarios explored, the tofacitinib 5 mg BD
sequence remained a cost-effective treatment sequence versus BSC, which is

consistent with the results presented in the base case analysis.

B.3.9  Subgroup analysis

No subgroup analyses have been performed.

B.3.10 Validation

The cost-effectiveness model has been validated by the model developers and by
health economists not involved in the construction of the model. The model was
validated using standard procedures:

e Cell-by-cell checks of logic and consistency,

e Logical check of model outputs, and

e Comparison of outputs to those from previous economic analyses.
Model outputs were also compared with outputs from TA445 (3) and were

considered to be consistent.
B.3.11 Interpretation and conclusions of economic evidence

B.3.11.1 Overall Conclusions

The cost-effectiveness of tofacitinib 5mg BD for patients with PsA has been
appraised across three sub-populations outlined in the Final NICE Scope and
explored under different model settings and scenarios. All analyses demonstrate that
when compared to BSC, and positioned alongside current treatments recommended
by NICE, tofacitinib 5mg BD is a cost-effective intervention for the treatment of PsA

for:

e Sub-population 2 — People whose disease has not responded adequately to

at least 2 non-biological DMARDs (Population 2);
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e Sub-population 3 — People whose disease has not responded adequately to
non-biological DMARDs and 1 or more TNFis; and

e Sub-population 4 — People in whom TNFis are contraindicated or not

tolerated.

The conclusions of the analyses presented in this dossier are comparable to the
results presented in the TA445 (3); however ICERSs in this analysis tend to be lower.
This is partially due to differences between the NMAs, as those used here estimated

larger changes in HAQ-DI for the majority of therapies, including placebo.

The robustness of results was assessed through extensive sensitivity analysis (i.e.,
PSA) and multiple scenario analyses, which demonstrated that the base case ICERs
for all populations were relatively insensitive to plausible changes. The greatest
differences from base case results were seen in scenario analyses using results
from alternative NMAs and an alternative utility mapping function (developed using
data from the OPAL Broaden and OPAL Beyond RCTs); however, the conclusion
that tofacitinib 5 mg BD is a cost-effective treatment across all three populations

assessed here remains unchanged.

B.3.11.2 Relevance to patients with PsA

The economic analyses presented here demonstrate that tofacitinib 5mg BD is a
cost-effective oral medication. Tofacitinib 5 mg BD provides an additional treatment
option to patients and clinicians and meets a current unmet need for an oral
medication with efficacy across multiple PsA clinical domains and an acceptable

safety profile.

This analysis is relevant to all patient groups that may receive tofacitinib 5 mg BD in
PsA. Population-specific data from the tofacitinib clinical trial programme are used
where available, reflecting the positioning of patient groups within their respective
treatment pathways. The analysis is generalisable to English clinical practice. The
model is designed to imitate the treatment pathway and captures the sequenced
nature of treatments used in England and Wales. Data used in the model are
generalisable to the UK.
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B.3.11.3 Strengths and limitations of the analyses

The main strengths of the analysis:

¢ The model follows the structure of previous economic evaluations used to
inform current NICE recommendations in PsA, including the recent
introduction of treatment sequences in TA445 (3), and is representative of

clinical practice.
e The model provides flexibility to consider a wide range of treatment scenarios.

e The impact of different assumptions around the effectiveness of tofacitinib 5
mg BD has been thoroughly tested by presenting the results using a range of

alternative NMA results.
The main limitations of the analysis:

e While the model is able to account for the effect of some baseline
characteristics, it is not fully able to account for patient heterogeneity in the

clinical trials. This weakness is a limitation of cohort models in general.

e The variation in PsARC response rates between the placebo arms of clinical
trials may affect the relative efficacy of the drugs being considered. We have
tried to address this limitation by presenting a variety of scenarios for the
efficacy obtained from our NMAs for PSARC response. One of the approaches
used in an attempt to address this issue was to remove the placebo arm from
the OPAL Broaden clinical trial and link tofacitinib 5 mg BD to the NMA via the
adalimumab arm. However, this approach may unfairly benefit tofacitinib 5 mg
BD, as high placebo response rates are also an issue in other trials that do

not have an active control/comparator to form the link (77).

It was not possible to include all relevant comparators in all NMAs. No data
were available on HAQ-DI change by PsARC response for secukinumab or
certolizumab pegol. Data for inclusion in the bDMARD experienced NMAs

were only available for tofacitinib 5 mg BD and ustekinumab (with the
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exception of PASI and ACR data which were available for secukinumab in this

population).

e The model was not able to account for all patient access schemes approved
for comparator bDMARD treatment options, as many of these are not publicly

available.
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1 Introduction

The 2014 Pharmaceutical Price Regulation Scheme (PPRS) is a non-

contractual scheme between the Department of Health and the Association of
the British Pharmaceutical Industry. The purpose of the PPRS (2014) is to
ensure that safe and cost-effective medicines are available on reasonable
terms to the NHS in England and Wales. One of the functions of the PPRS
(2014) is to improve patients’ access to medicines at prices that better reflect

their value through Patient Access Schemes.

Patient Access Schemes are arrangements which may be used on an
exceptional basis for the acquisition of medicines for the NHS in England and
Wales. Patient Access Schemes propose a discount, rebate or other variation
from the list price of a medicine that may be linked to the number of patients
estimated to receive the medicine, the clinical response of patients to the
medicine or the collection of new evidence (outcomes) relating to the
medicine. Proposed schemes should aim to improve the cost effectiveness of
a medicine and therefore allow the National Institute for Health and Care
Excellence (NICE) to recommend treatments which it would otherwise not
have found to be cost effective. More information on the framework for Patient
Access Schemes is provided in the PPRS (2014).

Patient Access Schemes are proposed by a pharmaceutical company and
agreed with NHS England, with input from the Patient Access Schemes
Liaison Unit (PASLU) within the Centre for Health Technology Evaluation at
NICE.

The PPRS recognises the need to ensure that the cumulative burden on the
NHS arising from Patient Access Schemes is manageable, and notes that
these schemes should be the exception rather than the rule. Simple discount
Patient Access Schemes are preferred to complex schemes because they
create no significant implementation burden for the NHS. Where a more

complex scheme is proposed, applicants should use the complex scheme

proposal template rather than this simple discount scheme template, and will

need to explain and justify their choice of scheme.
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2 Instructions for companies

This document is the Patient Access Scheme submission template for
technology appraisals. If companies want the National Institute for Health and
Care Excellence (NICE) to consider a Patient Access Scheme as part of a
technology appraisal, they should use this template. NICE can only consider a

Patient Access Scheme after formal referral from NHS England.

The template contains the information NICE requires to assess the impact of a
Patient Access Scheme on the clinical and cost effectiveness of a technology,
in the context of a technology appraisal, and explains the way in which
background information (evidence) should be presented. If you are unable to
follow this format, you must state your reasons clearly. You should insert ‘N/A’
against sections that you do not consider relevant, and give a reason for this

response.
Please refer to the following documents when completing the template:

e ‘Guide to the methods of technology appraisal’

e ‘Company evidence submission template’ and

e Pharmaceutical Price Requlation Scheme 2014.

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

‘Guide to the processes of technology appraisal April 2018. The ‘User guide

for company evidence submission template’ provides details on disclosure of

information and equality issues.

Make the submission as brief and informative as possible. Only mark
information as confidential when absolutely necessary. Sufficient information
must be publicly available for stakeholders to comment on the full content of
the technology appraisal, including details of the proposed Patient Access
Scheme. Send submissions electronically via NICE docs:
https://appraisals.nice.org.uk.

Appendices may be used to include additional information that is considered

relevant to the submission. Do not include information in the appendices that
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has been requested in the template. Appendices should be clearly referenced

in the main submission.

When making a Patient Access Scheme submission, include:

¢ an updated version of the checklist of confidential information, if necessary
¢ an economic model with the Patient Access Scheme incorporated, in

accordance with the ‘Guide to the methods of technology appraisal’

If you are submitting the Patient Access Scheme at the end of the appraisal
process, you should update the economic model to reflect the assumptions
that the appraisal committee considered to be most plausible. No other

changes should be made to the model.
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3 Details of the Patient Access Scheme

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

which the Patient Access Scheme applies.

The Patient Access Scheme (ID PAS0139) has been approved by the NHSE
and PASLU for tofacitinib citrate (Xeljanz®) in respect of its expected

indication for PsA:

3.2 Please outline the rationale for developing the Patient Access

Scheme.

The Patient Access Scheme aims to provide access for patients toan
innovative therapy with a novel mechanism of action (first in class Jak inhibitor
for PsA), by improving the cost-effectiveness of tofacitinib for use within the

above indication.

3.3 Please describe the type of Patient Access Scheme, as defined by
the PPRS (2014). If it is a Simple Discount scheme, please include
details of the list price and the proposed percentage discount/fixed

price.

The Patient Access Scheme is a simple discount, which is conditional on the
level of discount offered remaining confidential. The Scheme was first agreed
with the Department of Health as part of the NICE appraisal of tofacitinib for
the treatment of rheumatoid arthritis (TA480). The Department of Health
considered that this Scheme does not constitute an excessive administrative
burden on the NHS.

The new Scheme lowers the confidential fixed price below that which was
previously agreed. This amendment to the Scheme will provide a simple
discount of [} (discounted price of £|ilij per 5mg 56-tablet pack) to the list
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price of tofacitinib, with the discount applied at the point of purchase or

invoice.

3.4 Please provide specific details of the patient population to which
the Patient Access Scheme applies. Does the scheme apply to the
whole licensed population or only to a specific subgroup (for

example, type of tumour, location of tumour)? If so:

¢ How is the subgroup defined?

¢ If certain criteria have been used to select patients, why have
these have been chosen?

e How are the criteria measured and why have the measures been

chosen?

This Scheme will apply to all licensed populations, upon tofacitinib receiving a

positive NICE recommendation for the indication specified in question 3.1.

3.5 Please provide details of when the scheme will apply to the
population specified in 3.4. Is the scheme dependent on certain
criteria, for example, degree of response, response by a certain

time point, number of injections? If so:

¢ Why have the criteria been chosen?
e How are the criteria measured and why have the measures been

chosen?

The Scheme is not dependent upon any criteria and will continue to be

applied as a discount at the point of purchase or invoice.

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

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

The Scheme will apply to all NHS patients for whom tofacitinib is indicated.
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3.7 Please explain in detail the financial aspects of the scheme. How

will any rebates be calculated and paid?

The discount will continue to be applied at the point of invoice, as with the
Scheme currently in operation. The new Scheme lowers the confidential fixed
price below that which was previously agreed. This amendment to the
Scheme will provide a simple discount of [} (discounted price of £ jill per
5mg 56-tablet pack) to the list price of tofacitinib, with the discount applied at
the point of purchase or invoice. Following positive guidance from NICE, this
net price will be fixed in relation to this scheme, regardless of any subsequent

changes to UK NHS list price.

3.8 Please provide details of how the scheme will be administered.
Please specify whether any additional information will need to be

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

The discount will continue be applied at the point of invoice, as with the
Scheme currently in operation. NHS Trusts (and relevant Commissioners
requiring knowledge of the scheme for budget planning or other purposes) will
receive a notification letter of the Scheme, although these organisations are
not required to sign an additional agreement to receive the benefit of the

scheme. No additional information collection will be required.

3.9 Please provide a flow diagram that clearly shows how the scheme

will operate. Any funding flows must be clearly demonstrated.

The scheme will operate consistently with the current PAS associated with
TA480.

Pfizer will provide a letter to all NHS Trusts (and relevant Commissioners)
notifying them that a confidential simple Patient Access Scheme has been
agreed with and approved by NHSE and PASLU, and the way in which the
Patient Access Scheme will be administered . This letter will not require a

signature.
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For orders received directly from NHS Trusts/Hospitals, Pfizer receives the
order and Pfizer delivers tofacitinib directly to the hospital with a confidential
discount applied to the invoice. The NHS pays under the current payment

terms and the terms of the letter referred to above.

In circumstances where the NHS Trust/Hospital chooses to engage the
services of a third-party homecare provider to deliver tofacitinib to patients,
Pfizer would need to ensure either that the homecare provider complies with
Pfizer's Homecare Validation process, and executes an appropriate
distribution agreement with Pfizer, or that the homecare provider is already
validated and contracted to Pfizer. For the avoidance of doubt, the third party
provider is free, at its discretion, to invoice its NHS customer at any price.
Although we will do everything reasonably within our power to ensure that the
NHS receives the benefit of the PAS, for legal reasons we cannot mandate

that homecare companies pass on the discount to their customers
3.10 Please provide details of the duration of the scheme.

The Patient Access Scheme will remain in place, subject to NHSE agreement,
so long as NICE positive guidance exists for tofacitinib for the indication

specified in question 3.1.
It will be conditional upon:

(1) NICE positive guidance for tofacitinib in the indication specified in question
3.1; and

(2) NHS Trusts (and relevant Commissioners requiring knowledge of the
scheme for budget planning or other purposes) receiving a notification letter of
the Scheme, although these organisations are not required to sign an

additional agreement to receive the benefit of the scheme.
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3.11 Are there any equity or equalities issues relating to the scheme,
taking into account current legislation and, if applicable, any
concerns identified during the course of the appraisal? If so, how

have these been addressed?

There are no equity or equality issues relating to the scheme taking into

account current legislation.

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

scheme, as defined by the PPRS, please also refer to appendix A.
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4 Cost effectiveness

4.1 If the population to whom the scheme applies (as described in
sections 3.4 and 3.5) has not been presented in the main company
submission of evidence for the technology appraisal (for example,
the population is different as there has been a change in clinical
outcomes or a new continuation rule), please (re-)submit the

relevant sections from the ‘Company evidence submission

template’. You should complete those sections both with and
without the Patient Access Scheme. You must also complete the

rest of this template.

The population to whom the Scheme applies is the same as that covered in

the main company submission and outlined in section 3.1 above.

4.2 If you are submitting the Patient Access Scheme at the end of the
technology appraisal process, you should update the economic
model to reflect the assumptions that the appraisal committee
considered to be most plausible. No other changes should be made

to the model.

An update to the Scheme is being submitted after the original company
submission, but prior to the first appraisal committee meeting. The economic
model has been adjusted to incorporate feedback received in the ERG
clarification questions A14 and B2, but is otherwise identical to the original
economic model. The only change that affects the base-case of the economic
analysis is that the NMA data inputs have been updated commensurate with
ERG questions A14 (amends HAQ-DI NMA for population 2 and 4) and B2
(Inconsistencies between the economic model and the company submission),

i.e., the all corrections model
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4.3 Please provide details of how the Patient Access Scheme has been
incorporated into the economic model. If applicable, please also
provide details of any changes made to the model to reflect the
assumptions that the appraisal committee considered most

plausible.

The Scheme is a simple discount applied at the point of invoice. To account
for this, the acquisition price in the economic model has been adjusted

accordingly (in line with sections 3.3 and 3.7 above).

4.4 Please provide the clinical effectiveness data resulting from the
evidence synthesis and used in the economic model which includes

the Patient Access Scheme.

The Scheme is a simple discount applied at the point of invoice and therefore
does not impact the clinical effectiveness data used in the evidence synthesis
or in the economic model. The clinical input data used in the model, as well as
the clinical output data produced by the model, remain the same with or

without the Scheme.

4.5 Please list any costs associated with the implementation and
operation of the Patient Access Scheme (for example, additional
pharmacy time for stock management or rebate calculations). A
suggested format is presented in table 1. Please give the reference
source of these costs. Please refer to section 3.5 of the ‘User quide

for company evidence submission template’.

The Scheme is a simple discount applied at the point of invoice. The Scheme

does not carry with it any implementation or operation costs to the NHS.

4.6 Please provide details of any additional treatment-related costs
incurred by implementing the Patient Access Scheme. A suggested
format is presented in table 2. The costs should be provided for the
intervention both with and without the Patient Access Scheme.

Please give the reference source of these costs.
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The Scheme is a simple discount applied at the point of invoice. The Scheme

does not carry with it any additional implementation costs.

Summary results

Base-case analysis

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

follows."

e the results for the intervention without the Patient Access
Scheme

e the results for the intervention with the Patient Access Scheme.

A suggested format is shown below (table 3).

' For outcome-based schemes, please see section 5.2.8 in appendix B.
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Note: The results presented below reflect the All Corrections model as referenced in section 4.2

Table 1 Base-case cost-effectiveness results with tofacitinib at list price — sub-population 2

BSC APR TOF ADA CTz ETN SEK GOL INF
Intervention cost || | BH_BE BE BE BB B B
Other costs HE B I B I I I e
Total costs I I T I I I I e
Difference in total N I I I I I e
costs
QALYs I I I I I I I I
QALY difference | || || | || || |
ICER vs. BSC B T I N N I e
Abbreviations: BSC, best supportive care; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.
Table 2 Base-case cost-effectiveness results with confidential PAS — sub-population 2

BSC CTz ETN SEK GOL INF
Intervention cost || T | -
Other costs -_ _-__-_ _-_
Total costs I T N BB
Difference in total £32,881 £40,499 £47,901 £48,839 £51,700 £52,978 £53,557 £71,190

costs

QALYs || || I I I I I I I
QALY difference 2.45 2.07 2.71 2.85 3.27 2.86 2.99 3.35
ICER vs. BSC £13,419 £19,569 £17,687 £17,126 £15,798 £18,543 £17,904 £21,225

Abbreviations: BSC, best supportive care; ICER, incremental cost-effectiveness ratio; PAS, patient access scheme; QALY, quality-adjusted life-year.
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Table 3 Base-case cost-effectiveness results with tofacitinib at list price
— sub-population 3

w
(%]
o

TOF UST SEC

Intervention cost

Other costs

Total costs

Difference in total
costs

QALYs

QALY difference

I
I
I

i

ICER vs. BSC

Abbreviations: BSC, best supportive care; ICER, incremental cost-effectiveness ratio; QALY,
quality-adjusted life-year.

Table 4 Base-case cost-effectiveness results with confidential PAS —
sub-population 3

BSC SEC
Intervention cost
Other costs
Total costs
Difference in total
costs
QALYs | ] | ]
QALY difference N/A 1.30
ICER vs. BSC £0 £9,001 £18,761 £33,914

Abbreviations: BSC, best supportive care; ICER, incremental cost-effectiveness ratio; PAS,
patient access scheme; QALY, quality-adjusted life-year.

Table 5 Base-case cost-effectiveness results with tofacitinib at list price
— sub-population 4

BSC TOF UST SEC

Intervention cost

Other costs

Total costs

Difference in total
costs

QALYs

QALY difference

ICER vs. BSC

Abbreviations: BSC, best supportive care; ICER, incremental cost-effectiveness ratio; QALY,
quality-adjusted life-year.
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Table 6 Base-case cost-effectiveness results with confidential PAS -

sub-population 4

BSC TOF UST
Intervention cost | | B

Other costs I B e

Total costs I B e

ng;fgence in total £0 £8.930 £24.979 £30,153
QALYs | | | |
QALY difference - 1.14 1.33 1.62
ICER vs. BSC £0 £7.825 £18.837 £18.557

Abbreviations: BSC, best supportive care; ICER, incremental cost-effectiveness ratio; PAS,
patient access scheme; QALY, quality-adjusted life-year.

4.8

follows. 2

Please present in separate tables the incremental results as

e the results for the intervention without the Patient Access

Scheme

e the results for the intervention with the Patient Access Scheme.

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

expensive. Present the incremental cost-effectiveness ratios

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

the incremental analysis ranking technologies in terms of

dominance and extended dominance. A suggested format is

presented in table 4.

2 For outcome-based schemes, please see section 5.2.9 in appendix B.
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Table 7: Incremental cost-effectiveness results with tofacitinib at list price - sub-population 2

Strategy Total discounted | Total discounted | Incremental cost Incremental ICER vs. Incremental ICER
costs QALYs vs. cheapest QALYs vs. cheapest
strategy cheapest strategy
strategy
I I I | | |
| I | I || |
|| I || N || I
I I I I I I
|| I || N || I
I N I I I I
[ [ I I [ I
I I I N I I
I I I | I |

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.

Table 8: Incremental cost-effectiveness results using the confidential PAS - sub-population 2

Strategy Total discounted | Total discounted | Incremental cost Incremental ICER vs. Incremental ICER

costs QALYs vs. cheapest QALYSs vs. cheapest

strategy cheapest strategy
strategy

BSC I | - - - -
TOF e | ] £32,881 2.45 £13,419 £13,419
APR ] I £40,499 2.07 £19,569 Dominated
ADA ] | £47,901 2.71 £17,687 Extendedly dominated
CTZ ] I £48,839 2.85 £17,126 Extendedly dominated
ETN ] | £51,700 3.27 £15,798 £22,886
SEK ] I £52,978 2.86 £18,543 Dominated
GOL T | ] £53,557 2.99 £17,904 Dominated
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Strategy

INF

Total discounted | Total discounted | Incremental cost Incremental ICER vs. Incremental ICER
costs QALYs vs. cheapest QALYSs vs. cheapest
strategy cheapest strategy
strategy
] | ] £71,190 3.35 £21,225 £239,101

Abbreviations: ICER, incremental cost-effectiveness ratio; PAS, patient access scheme; QALY, quality-adjusted life-year.

Table 9: Incremental cost-effectiveness results using the tofacitinib list price- sub-population 3

Strategy Total discounted | Total discounted | Incremental cost Incremental ICER vs. Incremental ICER

costs QALYs vs. cheapest QALYSs vs. cheapest

strategy cheapest strategy
strategy

BSC ] ] | | | |
TOF I || ] I HE
UsT ] I ] I B ]
SEC I I I i I I

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.
mental cost-effectiveness results using the confidential PAS - sub-population 3

Table 10: Incre

Strategy Total discounted | Total discounted | Incremental cost Incremental ICER vs. Incremental ICER

costs QALYs vs. cheapest QALYSs vs. cheapest

strategy cheapest strategy
strategy

BSC N | - - - -
TOF I I £11,732 1.30 £9,001 £9,001
UST ] | ] £26,709 1.42 £18,761 £124,510
SEC ] [ ] £54,206 1.60 £33,914 £157,429

Abbreviations: ICER, incremental cost-effectiveness ratio; PAS, patient access scheme; QALY, quality-adjusted life-year.
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Table 11: Incremental cost-effectiveness results using the tofacitinib list price - sub-population 4

Strategy Total discounted | Total discounted | Incremental cost Incremental ICER vs. Incremental ICER
costs QALYs vs. cheapest QALYs vs. cheapest
strategy cheapest strategy
strategy

| I i i |
| I I B N
| I I B 00 1
1| I I IR I

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life-year.
Table 12: Incremental cost-effectiveness results using the confidential PAS - sub-population 4

Strategy Total discounted | Total discounted | Incremental cost Incremental ICER vs. Incremental ICER

costs QALYs vs. cheapest QALYSs vs. cheapest

strategy cheapest strategy
strategy

BSC [ | [ | : : : :
TOF ] N £8,930 1.