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Pre_meeting briefing Contains AIC and CIC
Baricitinib for treating moderate to
severe rheumatoid arthritis

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.

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Abbreviations (shaded rows contain comparator technologies)
ABA Abatacept HsCRP High sensitivity C-reactive protein
ACPA Anti-citrullinated protein antibody IFX Infliximab
ACR20/50/70 20%/50%/70% improvement in American IR Insufficient response
College of Rheumatology Criteria JAK Janus kinase
ADA Adalimumab LDA Low disease activity
BARI Baricitinib MJS Morning joint stiffness
bDMARD Biological DMARD mTSS Modified Total Sharp Score
BSRBR British Society for Rheumatology MTX Methotrexate
Biologics Register Q2w Every 2 weeks
CDAI Clinical Disease Activity Index NRI Non-responder imputation
cDMARD Conventional DMARD QD Once daily
CTZ Certolizumab pegol Qw Weekly
DAS28/44 Disease activity score in 28/44 Joints RA Rheumatoid arthritis
DMARD Disease-modifying anti-rheumatic drug RF Rheumatoid factor
ESR Enythrocyte sedimentation rate RTX Rituximab
ETN Etanercept SDAI Simplified Disease Activity Index
EULAR European League against Rheumatism S587 Sulfasalazine
EACIT.E Functional Assessment of Chronic liness TCZ Tocilizumab
B Therapy-Fatigue -
TNF Tumour necrosis factor
GOL Golimumab - - —
TNFi Tumour necrosis factor inhibitor

HAQ-DI Health Assessment Questionnaire— —

- Disability Index TOFA Tofacitinib
HCQ Hydroxychlorogine

Note: Throughout the presentation the term ‘+ cDMARDSs’ includes ‘+ MTX’

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Key issues: Clinical effectiveness

* Innovation, including that BARI is oral rather than
subcutaneous or i.v. administration

* Is BARI comparable to the bDMARDSs in clinical
effectiveness in moderate and severe RA?

» |s BARI effective as a monotherapy?

* The ERG considered that the company’s NMA results
should be treated with caution. The ERG carried out an
updated NMA

— Are the Committee comfortable that the conclusions of the
company NMA and the ERG NMA are broadly similar?

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Key issues: Cost effectiveness

* |Is BARI comparable to the bDMARDSs in both clinical
effectiveness and cost effectiveness?

» Has the case for BARI monotherapy been proven?

See section 5.5 of ERG report for a detailed critique of cost-effectiveness issues

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Background to rheumatoid arthritis

« Autoimmune disease characterised by chronic systemic inflammation and progressive
inflammation of the synovial joints resulting in pain and stiffness. Can lead to joint damage,
deformities and loss of function

— Hands, wrists and feetmost commonly affected

+ Initial symptoms are reversible but joint damage is not

« Disease severity measured using the composite disease activity score (DAS28), includes
assessment of 28 joints for swelling/tenderness, the patient's assessment of health and
erythrocyte sedimentation rate or C-reactive protein

— DAS28 <3.2indicates low disease activity, DAS28 23.2 and =5.1 indicates moderate activity, and
DAS28 >5.1 indicates high activity

*  For the majority of patients, disease remains mild with occasional flare-ups of higher disease
activity. However, for some patients the disease may be active and progressive, significantly
compromising quality of life

+ Management of RA aims to suppress disease activity and induce remission, prevent the
development of irreversible joint damage and, in more severe disease, maintain quality of life
and address comorbidities associated with the condition

+ Affects ~450,000 people in the UK, with a prevalence of 0.86% and incidence of 0.47 per 1,000
person-years. Around 12,000 new cases are diagnosed each year. The National Rheumatoid
Arthritis Society estimates up to 690,000 people are living with RA in the UK

— Inthe UK, approximately 15% (~60,000) of RA patients have severe disease
— More prevalent in women than men, with 2-3 times as many casesin women

— Can develop at any age but the typical age of onsetin the UK is approximately 40—-70years, with
most diagnoses made when people are in their 70s

()]

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Relevant NICE technology appraisals

Adults whose disease has respondedinadequately to, or who cannot tolerate,
CTZ+MTX other DMARDs including at least 1 TNF inhibitor, only if:
+ disease activity is severe and RTXis contraindicated or not tolerated

As above but only if:
+ RTXtherapy cannot be given because MTX is contraindicated or not tolerated

ADA, ETN, IFX, Disease is severe (disease activity score [DAS28]>5.1)and has not respondedto
CTZ,GOL,TCZ, intensive therapy with a combination of cDMARDs
ABA (all + MTX)

ADA, ETN, CTZ, As above but for people who cannot have MTX because of contraindications or
TCZ monotherapy intolerance

Disease has responded inadequately to DMARDs and a TNF inhibitor and the
person cannot have RTX because it is contraindicated or not tolerated, and TCZis
used as described for TNF inhibitor treatments in TA195, specifically the

CTZ monotherapy

TCZ+ MTX . . o
recommendations on disease activity or
the disease has respondedinadequately to 1 or more TNF inhibitor treatments
and to RTX
GOL + MTX Adults whose RA has respondedinadequately to other DMARDSs, including a TNF
inhibitor, if it is used as described for other TNF inhibitor treatments in TA195
RTX + MTX Adults with severe active RAwith an inadequate responseto, or are intolerant of,

other DMARDSs, including at least 1 TNF inhibitor.

ADA, ETN, IFX, As for RTX + MTX but for people who cannot have RTX because of
ABA(all + MTX)  contraindications orintolerance

ADA, ETN As for RTX + MTX but for people who cannot have RTX because they have a
monotherapy contraindication to, or intolerance of MTX 6

oo i ai o
2012

Stopping rules

TA415 - Continue treatment only if there is at least a moderate response measured using
EULAR criteria at 6 months. After an initial response within 6 months, withdraw treatment if at
least a moderate EULAR response is not maintained.

TA375 - Continue treatment only if there is a moderate response measured using EULAR
criteria at 6 months after starting therapy.

TA247 - As described for TA195
TA225 - GOL + MTX — As described for TA195

TA195 — RTX + MTX - Treatment with rituximab in combination with methotrexate should be
continued only if there is an adequate response following initiation of therapy and if an adequate
response is maintained following retreatment with a dosing interval of at least 6 months. An
adequate response is defined as an improvement in DASS8 of 1.2 points or more.

TA195 - ADA, ETN, IFX, ABA (all + MTX) - Treatment with adalimumab, etanercept, infliximab
and abatacept should be continued only if there is an adequate response (an improvement in
DAS28 of 1.2 points or more) 6 months after initiation of therapy. Treatment should be
monitored, with assessment of DAS28, at least every 6 months and continued only if an
adequate response is maintained.

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Details of the technology
Technology Baricitinib (Olumiant; Lilly)

Marketing Treatment of moderate to severe active RA in adult patients
cN ol B EE « who have responded inadequately to, or
* who are intolerant to one or more DMARDs

— used as monotherapy or in combination with MTX

\ R R Reversible janus kinase (JAK) inhibitor; selective for JAK1 and
action JAK2. Baricitinib disrupts cytokine signalling, reducing
inflammation, cellular activation and proliferation of key
immune cells involved in RA

LGS LR Oral, 4 mg once daily. 2 mg once daily for people aged = 75
years and may be appropriate for people with a history of
chronic or recurrent infections. Treatment is continuous (no
stopping rule), but dose reduction to 2 mg once daily may be
considered for people with sustained control of disease activity
Acquisition List price per pack: PAS price per pack:

cost 2 or4 mgx 28 tab: £805.56 2 or 4 mg x 28 tab: £l

2 or4 mgx 84 tab: £2,416.68 2 or 4 mg x 84 tab: £
Annual per patient: £10,501  Annual per patient: Sl

Confidential

Source: Information extracted from table 7 of the company submission

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Innovation

First JAK1/2 inhibitor licenced in Europe

Oral rather than subcutaneous or i.v. administration

— Eliminates injection site reactions which can result in
discontinuation of bDMARDs

— Offers treatment for people who don't like needles

Small molecule rather than an biologic

— Does not induce the production of anti-drug antibodies seen
with TNFi biologics, which cause efficacy to decline over
time

Selective for JAK1/2 with low affinity for JAK3

— Off-target effects limited

oo

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Treatment pathway

[ Conventional DMARDs

(monotherapy or combination therapy with MTX)

¥
Moderate RA
(DAS28 3.2-5.1)

Severe RA ]

best supportive care 1

MTX intolerant/

[ c¢DMARDs with ] [ (DAS28 >5.1)

contraindicated

RTX contraindicated (

Continue only if moderate EULAR responseat 6 months

| MTX tolerated

ADA, CTZ, ETA, TCZ

" bDMARD monotherapy:
\ TA375

bDMARD in combination

[ bDMARD monotherapy: with MTX:
ADA, CTZ, ETA ABA, ETA, CTZ, ADA,
\ TA195,TA415 IFX, GOL, TCZ 4

TA195, TA225,  TA247, TA415

» Shaded boxes=Potential positions of BARI in the pathway

« -4=Patient populations referred to in the company submission

» TOFAis currently being appraised by NICE at the same positions as
BARIin the treatment pathway

contra-
indicated

MTX in combination with:
ABA, ETA, CTZ, ADA,

L IFX, GOL, TCZ

TA375

RTX intolerant/

!

.

[ RTX in combination |

with MTX
TA195 3 )

!

.

( TCZ in combination |

with MTX
TA247 )

Source: Adapted from Figure 3 (page 49) of the company submission

EULAR response criteria

* Good EULAR response=change of >1.2 in DAS28 from baseline AND a DAS28 of <3.2 at

endpoint

» Moderate EULAR response=change >0.6 and <1.2 in DAS28 from baseline AND DAS28 >3.2

and 5.1 or DAS2 <3.2 at endpoint OR if change of >1.2 in DAS28 from baseline AND

DAS28 >3.2 at baseline

* No EULAR response=change <0.6 in DAS28 from baseline OR if change of >0.6 and <1.2in

DAS28 from baseline AND DAS28 >5.1 at baseline

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: April 2017
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1. Moderately active RA that has not
responded adequately to therapy with
cDMARDs

(Moderate RA cDMARD-IR) :
2. Severely active RA that has not .
responded adequately to therapy with
cDMARDs .
(Severe RA cDMARD-IR)
3. Severely active RA that has not .

responded adequately to therapy with
bDMARDSs, including at least 1 TNFi
(Severe RA bDMARD-IR RTX-eligible)

4. As in 3, when RTX is contraindicated or
withdrawn due to adverse events
(Severe RA bDMARD-IR RTX-

ineligible)

Potential positions for baricitinib in the
treatment pathway

Combination therapy with cDMARDs
(including MTX and at least 1 other DMARD,
such as sulfasalazine and leflunomide)
cDMARD monotherapy with dose escalation
Best supportive care (only where cDMARDs
are not appropriate due to intolerance)

ADA, ETN, CTZ or TCZ only (each as
monotherapy)

Biologic DMARDs in combination with MTX
(ADA, ETN, IFX, CTZ, GOL, TCZ, ABA)
RTX in combination with MTX

ADA, ETN and CTZ (each as monotherapy)
ADA, ETN, IFX, ABA, TCZ or CTZ each in
combination with MTX

10

Source: Adapted from table 8 of the company submission

National Institute for Health and Care Excellence

Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis

Issue date: May 2017
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Decision problem: Population & intervention
Rationale if different
scope
Adults with moderate to NA Division of the
severe, active RA whose populationis
disease has responded appropriate. However,
_5 inadequately to, or who are no analyses are
11 intolerant of 1 or more presented for patients
~+ DMARDs, including who cannot take MTX
3 conventional or biologic and for whom BARI
DMARDs would be used as
monotherapy
= Baricitinib monotherapyor  Clinical data is also -
.g in combination with MTX provided for BARI 2 mg
= and a scenario analysis
c in which the dose is
g tapered from 4 mg to 2
= mg
1

Source: Adapted from table 1 of the company submission and section 3 of the ERG report

The ERG considered the company’s description of the underlying health problem to be
appropriate, mostly up-to-date and relevant to the decision problem set out in the NICE scope.

The company submission generally adhered to the scope. Exceptions related to the exclusion of
the SC formulation of tocilizumab and the IV formulation of abatacept as comparators.

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017 11
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Decision problem: Comparators

Final scopeissuedby NICE Rationale if ERG comments
differentfrom the
final NICE scope
People with moderate active RA Insufficientdatato = Company did not
» Combination therapy with cDMARDs (including MTX allow comparison include ABA IV in the
and at least 1 other DMARD, such as sulfasalazine  between BARI main submission; in the
and leflunomide) monotherapy and clarification response
« cDMARD monotherapy with dose escalation bDMARDs + MTX they gave results in
« Bestsupportive care (only where conventional severe cDMARD-IR
DMARDSs are not appropriate due to intolerance) population with similar
People with severely active RA that has not responded results to SCABA
adequately to therapy with cDMARDs only c didn't
«+ Biologic DMARDs in combination with MTX (ADA, ompany dicn
ETN, IFX, CTZ, GOL, TCZ, ABA) consider SCTCZ (see

« ADA ETN, CTZ, or TCZ (each as monotherapy) reasons in notes). ERG
noted differencein costs
People with severely active RA that has not responded could be considerable

adequately to therapy with DMARDSs including at least with admin and PAS
1 TNF inhibitor
« RTXin combinationwith MTX
« When RTXis contraindicated or withdrawn due to Only TCZ, GOL,ABA+
adverse events: MTX included in cost-
o ABA,ADA, CTZ,ETN, IFX, TCZ, or GOL, each effectiveness analysis in
in combination with MTX the severe, bDMARD-
o ADA, ETN or CTZ (each as monotherapy) IR, RTX-ineligible
population

COmparators

costs

Source: Adapted from table 1 of the company submission and section 3 of the ERG report

Company justification/ERG comments

+ Insufficient data: In TA375, the committee agreed that the minority of (cDMARD-IR) patients
with severe active rheumatoid arthritis who could not tolerate MTX should not be treated
differently from other people with severe disease. The committee concluded that biologic
DMARDSs should be recommended as a cost-effective use of NHS resources when used as
monotherapy for severe active disease previously treated with DMARDSs, where the
marketing authorisation of the bDMARD allows for this recommendation to be made.

ABA |V was included in the NMA, but was excluded from the analyses. The company stated it
was ‘a pragmatic decision ... to limit the number of sequences ... where ... different
administration routes was unlikely to be informative.’ In response to a clarification request by the
ERG, the company presented the results of ABA IV only for the cDMARD-IR population with
severe RA, which led to similar results compared with ABA SC (£l versus SR
and [l versus Il QALYs respectively).

* The company stated that it excluded TCZ SC because: 1. the available evidence for TCZ SC
was limited; 2. it provided a lower efficacy estimate than for TCZ IV; and 3. the cost difference
between the 2 formulations was relatively small. The company stated ‘including ‘IV
tocilizumab only was felt to be a reasonable choice, with it likely to be representative of the
costs and outcomes associated with the SC version.” The ERG noted that the difference in
costs might be considerable taking into account the administration costs and the confidential

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017 12
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PAS. ABA IV was included in the NMA, but was excluded from the analyses. In
response to a clarification request by the ERG, the company presented the
results of ABA IV only for the cDMARD-IR population with severe RA, which led
to similar results compared with ABA SC (£l versus S and

B versus Il QALYs respectively).

» The ERG broadly believes the company has evaluated the correct comparators
but they make 2 comments:

1. The company have not explicitly modelled BARI used as a monotherapy. The
rationale stated by the company for this is ‘the paucity of efficacy data in the
baricitinib clinical trial programme for patients receiving baricitinib
monotherapy, which would be insufficient to form a reliable estimate of efficacy
in the modelled populations for baricitinib monotherapy. The ERG note in
TA375, the committee agreed that the minority of (cDMARD-IR) patients with
severely active rheumatoid arthritis who could not tolerate methotrexate should
not be treated differently from other people with severe disease, as far as
possible. The Committee concluded that biologic DMARDs should be
recommended as a cost-effective use of NHS resources when used as
monotherapy for severely active disease previously treated with DMARDs,
where the marketing authorisation of the bDMARD allows for this
recommendation to be made. The ERG consider that a similar rationale will be
applied to baricitinib monotherapy. The lack of data for BARI when used as a
monotherapy will increase the uncertainty in its ICER when compared with
interventions with a larger evidence base. Clinical advice to the ERG suggests
that there is no clearly defined relationship between the efficacy of a bDMARD
in combination with MTX and in the bDMARD used as monotherapy. However,
data from RA-BEGIN showed that the addition of MTX to BARI 4 mg did not
produce a marked improvement over BARI monotherapy in a MTX-naive
population. This provides supportive evidence regarding the efficacy of BARI
monotherapy.

2. Inall comparisons, the biosimilar prices for IFX and ETN have been used
rather than the prices of the original compounds. ABA (both IV and SC), and
TCZ (both IV and SC) are subject to commercial-in-confidence (CIC) patient
access schemes (PAS). Given this, the company has solely used list prices for
these drugs, with the ERG incorporating the discounts for these interventions
in a confidential appendix.

Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis 12
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Decision problem: Outcomes and
economic analyses

Rationale if
different
from the final

Final scope issued by NICE

The outcome measures to be considered include: -

4 . disease activity . fatigue
g « physical function . radiological progression
- . joint damage . extra-articular manifestations
8 « pain . adverse effects of treatment

« mortality « health-related quality of life

« Cost-effectiveness should be expressed in terms of Costs were -
° incremental cost per QALY considered
E, « Time horizon for estimating clinical and cost-effectiveness  from an NHS
© should be sufficiently long to reflect any differences in costs perspective
& or outcomes between the technologies being compared only,
i“8 . Costs will be considered from an NHS and Personal Social consistent
g Services perspective with the AG's
g . Patient access schemes for the intervention or comparator model in
il technologies will be taken into account TA375

« Availability and cost of biosimilar products should be taken
into account

13

Source: Adapted from table 1 of the company submission and section 3 of the ERG report

Commentary from Prof. Peter Tavylor (clinical expert):

The categorical ACR20 response metric (the primary endpoint) is widely used in RA clinical
trials and will be familiar to UK rheumatologists, but it is not used in routine clinical practice.
Clinical assessment at around 3 months after initiating a targeted therapy (1st assessment point
in the trials) reflects clinical practice. Assessment of response in a routine setting is usually
based on a composite score of disease activity of which one of the variants of DAS28 (based on
either ESR or CRP as an acute phase response measure, and with or without inclusion of the
patient global health assessment visual analogue scale). In all 3 pivotal phase Il trials,
DAS28CRP change at week 12 was included as a secondary endpoint, confirming clinical
efficacy with a metric familiar to rheumatologists in routine clinical practice.

Other outcome measures important to physicians include those indicative of long term inhibition
of structural damage to joints and preservation of function. RA-BEAM (MTX-IR, bDMARD-naive)
and RA-BUILD (cDMARD-IR, bDMARD-naive RA) also demonstrated significant inhibition of
structural damage to joints at 6 months. This is important information for rheumatologists but
formal assessment of radiographic structural damage inhibition is not routinely measured at 6
months of treatment intervention.

Prof. Taylor also the noted considerable body of data that demonstrates statistically significant
and clinically meaningful improvements in pain and the length and severity of early morning joint

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017 13
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stiffness, patient reported outcomes that are important to people with RA.

Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis

13
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Decision problem: Subgroups and
special considerations

- Final scope issued by |Rationale if different from the final NICE m
NICE scope

. If the evidence allows: The primary endpoint (ACR20 response at -
people with moderate Week 12) of each of the 3 trials (RA-BEAM,
disease activity RA-BUILD and RA BEACON) are presented
(DAS28 between 3.2  for:
and 5.1) and severely . Moderate disease activity

active disease . Severe disease activity
(DAS28 greater than
5.1). In the cDMARD-IR population, the economic

analysis presents results separately for
moderate patients and severe patients.

In the bDMARD-refractory population, the
economic analysis presents results for

severe patients.

NA -
There are no equality issues arising in

relation to this technology.

Subgroups to be considered

Source: Adapted from table 1 of the company submission and section 3 of the ERG report

For RA-BEACON, results are also presented for:
e <3 previous bDMARDSs used and 23 previous bDMARDSs used

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Submissions from patient/carer
organisation (National Rheumatoid Arthritis Society)

and patient expert
* Being diagnosed RA can be extremely distressing as it is life-changing,
affects physical and emotional wellbeing, and impacts the whole family
» People can be diagnosed at any age over 16 years so it can have a major
impact on life plans and expectations, dreams and aspirations affecting:
— Personal confidence and future relationships in younger people
— Working life and job security, and caring for young children
— Retirement plans
* People simply want their life back. They want a reduction in pain and

ability to work

» The side effects of some drugs can be debilitating. Even with all the new
treatments available, the heterogeneity of RA means that there remains
unmet need

» Baricitinib offers a new class of therapy adding to the therapeutic options,
especially for people with refractory RA who have been treated with all the
available biologics

* Because itis a tablet, it eliminates the need for self-injection or hospital
visits for infusions

fatigue, to prevent permanent disability, and to maintain independence and

(8]

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Submissions from clinical experts

+ Treatment aimed at controlling inflammatory disease activity as early and optimally as
possible. cDMARDs are insufficient for a significant proportion of people. Many
patients don’t respond adequately to their first biologic; there are few tools available to
predict response, or to help decide which biologic is to be used first

+ Baricitinib is novel; there are no other JAK inhibitors available in the UK. The EULAR
2016 update recommends that JAK inhibitors are considered as an alternative to
bDMARDSs in poor prognosis patients after failure of cDMARDSs. Suitable for people
who don't like needles

+ Trials show baricitinib (with and without MTX) is effective after DMARD failure and after
anti-TNF failure, is superiorto MTX, and gives similar results to currently available
biologics. Fast clinical response. Use as a monotherapy is an advantage as many
people don't tolerate MTX, which leads to poor adherence. In a direct head to head
RCT baricitinib is superior to ADA in some (but not all) endpoints. There is no evidence
to suggest greater or less effects in patient subgroups (e.g. by disease severity or
antibody status). There are no new safety signals, and the overall benefit:risk profile is
favourable and broadly comparable to that seen with bDMARDs

+ The people in the trials broadly reflect those in the UK and are comparable to those in
trials for other NICE approved RA treatments. Trial outcomes are appropriate and
include measures relevant to routine clinical practice

+ Patients will receive baricitinib under supervision of consultant rheumatologist, but it is
expected to carry a lower administrative burden compared with subcut ori.v. therapies; s

No extra tests, staff education/training or equipment of facilities would be required

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Clinical effectiveness systematic review

and network meta-analysis

« Company systematic review identified 4 RCTs and 1 long-
term safety and tolerability study

RA-BEAM RCT: MTX-treated, bDMARD-naive vs placebo vs ADA
RA-BUILD RCT: cDMARD-IR, bDMARD-naive vs placebo

RA-BEACON RCT: bDMARD-IR vs placebo

RA-BEGIN RCT. DMARD-naive (unlicensed) vs MTX

RA-BEYOND long-term study: Included patients from RA-BEAM,

RA-BUILD, RA-BEACON, a phase Il study of BARI in MTX-naive
patients (RA-BEGIN; JADZ)) and a phase |l study of BARI (JADA)

» Network meta-analysis assessed the relative efficacy of
BARI in the cDMARD-IR and bDMARD-IR populations

Effectiveness results from the RA-BEYOND long term safety and tolerability study are shown in
Table 20 of the ERG report (reproduced from Table 58 of the company submission).

The company notes that:

The cDMARD-IR NMA was performed from a global perspective, and, as a result, RTX, which is
not normally considered for the treatment of the cDMARD-IR population in the UK, was included
in the analysis. However, the RTX trials included in the network only provide information on RTX

and MTX and therefore only increase the amount of evidence available in the network for the
estimation of treatment effect for the RTX and MTX nodes. Therefore, the inclusion of the RTX
studies is not expected to impact the validity of the treatment effect estimates for baricitinib

versus its relevant comparators.

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017
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Treatments included in the network

meta-analysis
e BARI (2mgor4 mgQD)+ e BARI (2mgor4 mgQD)+
cDMARD cDMARD
e PBO ¢ cDMARD
e cDMARD e ABA, GOLorTCZ + cDMARD
e SSZ e RTXorTCZ + MTX
¢ SSZ+ HCQ + cDMARD
e MTX
o ADA, ETN, RTX or TCZ
monotherapy

o ABA, ADA, CTZ, ETN, GOL, IFX,
RTX, TCZ or TOFA + cDMARD
e ETN +8SZ

(0 ¢]

Source: Adapted from table 68 of the company submission

The company notes that:

The cDMARD-IR NMA was performed from a global perspective, and, as a result, RTX, which is
not normally considered for the treatment of the cDMARD-IR population in the UK, was included
in the analysis. However, the RTX trials included in the network only provide information on RTX
and MTX and therefore only increase the amount of evidence available in the network for the
estimation of treatment effect for the RTX and MTX nodes. Therefore, the inclusion of the RTX
studies is not expected to impact the validity of the treatment effect estimates for baricitinib
versus its relevant comparators.

National Institute for Health and Care Excellence
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RA-BEAM
(JADV)

MTX-R, bDMARD-naive adult * BARI 4 mg, oral, QD (with
patlents with moderate to severe RA background MTX)

1307 randomised (1305 at least 1
dose, included in mITT);

L8Rl cDMARD-IR, bDMARD-naive adult
(JADX) patients with moderate to severe
active RA
684 randomised; [INGTGNNGNGN

RA- bDMARD-R adult patients with
=1 (e{e]'B8 moderate to severe active RA
(W1 527 randomised, [N

RA- DMARD-naive adult patients with

BEGIN moderate to severe RA (outside MA)

(JADZ) 588 randomised; 15 UK patients
Patients with moderate to severe RA  « BARI 2 mg, oral, QD
who completed Phase 2b study JADA « BARI 4 mg, oral, QD

or Phase 3 studies (RA-BEAM,
BUILD, BEACON, BEGIN)
I

* BARI 2 mg, oral, QD

* Baricitinib 4 mg, oral, QD
Patients on =1 cDMARDs
(with or without MTX)
continued to take background
therapy during study

* BARI 2 mg, oral, QD (with
background cDMARDSs)

* BARI 4 mg, oral, QD (with
background cDMARDS)

* BARI 4 mg, oral, QD BARI 4
mg, oral, QD (with MTX)

BEYOND

« Baseline patient characteristics within trials were
balanced across trial arms

Study characteristics

* ADA40 mg, SC
injection, Q2W
(with background
MTX)

* Placebo (with
background MTX)

* Placebo

Patients on 21

cDMARDSs (with or

without MTX)
continued to take
background therapy
during study

+ Placebo (with
background
cDMARDs)

« MTX oral, QW

N/A

% of patients
achieving an
ACR20 response
at week 12

% of patients
achieving an
ACR20 response
at week 12

% of patients
achieving an
ACR20 response
at week 12

% of patients
achieving an
ACR20 response
at week 24
Long-term safety
and tolerability

Confidential:-

See section 4.2 (page 34) of the ERG report for more details
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Summary results:

ACR20 and EULAR at 12 weeks
MTX-IR, bDMARD-naive, moderate to severe RA (RA-BEAM)

- BARI4mg+ ~

ACR20 (%) 40 70*** 61***

. o BARI vs PBO BARI vs ADA
ACR20 odds ratio (95% CI) 36 (27104.7) 15 (1.1 0 2.0)
p=0.001 p=0.014

EULAR (good + moderate)
response rate (%

EULAR (good) response
rate (%

EULAR good and moderate
response Odds ratio (95% -
Cl)

BARI vs ADA

EULAR good response
Odds ratio (95% CI

***p=0.001 versus placebo, and *p<0.05, **p=<0.01 ver adall ab using Iggls

ntial

regression, without control for multiple comparisons

Source: Adapted from table 8 and table 11 of the ERG report

* BARI 4 mg also showed a significant improvement in:
*+ ACR50 and ACR70 at 12 weeks compared with PBO and ADA
+ ACD20, ACR50 and ACR70 at 24 weeks compared with PBO
+ ACR20 and ACR70 at 24 weeks compared with ADA
*+ ACR20 and ACR50 at 52 weeks compared with ADA

+ EULAR good and moderate response rate and good response rate at 24 weeks
compared to PBO

* EULAR good and moderate response rate at 24 weeks compared to ADA

+ EULAR good and moderate response rate and good response rate at 52 weeks
compared to ADA

* BARI 4 mg also showed a significant (and where tested, long term) improvement over PBO
in:
+ DAS28-hsCRP, HAQ-DI, mTSS (24 and 52 week follow-up only), and SDAI, CDAI,
FACIT-F and MJS parameters

* BARI 4 mg had similar outcomes to ADA for DAS28-hsCRP, mTSS, and SDAI, CDAI, FACIT-
F and MJS parameters although BARI 4 mg significantly improved SDAI low disease activity
(£11.0) response rate and FACIT-F change from baseline least squares mean at 52 weeks

National Institute for Health and Care Excellence
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compared with ADA

Analysis of ACR20 according to baseline DAS28-hsCRP (i.e. in the moderate and
severe subgroups) showed no significant interaction with treatment group. ACR50
and EULAR were not assessed in this analysis.
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Summary results:
ACR20 and EULAR at 12 weeks

cDMARD-IR, bDMARD-naive, moderate to severe RA (RA-BUILD)

_- Ceouar eomar”
cDMARD cDMARD
Lo, n=229 n=227

ACR2O (%) 39.5 65.9*** 61.7***

ACR20 odds ratio (95% Cl) BARI 2 mg vs PBO BARI 4 mg vs PBO
3.0(2.0t0 4.4) 25(1.7103.7)
p=0.001 p=0.001
EULAR (good n; moderate) 535 79.0*** 79.3***
response rate (%
EULAR (good) response rate 15.4 34 1%+ 38 3***

(%)

BARI 2 mg vs PBO BARI 4 mg vs PBO

EULAR good and moderate
response Odds ratio (95% ClI) : 3.3 (302 (:8 15'0) 3'5;3'(? (;3 15'4)

EULAR good response Odds ) 29(1.8t04.6) 3.6(231t05.7)
ratio (95% ClI) p=0.001 p=0.001

***p=0.001 versus placebo 21

Source: Adapted from table 9 and table 12 of the ERG report

* BARI 2 mg and 4 mg also showed a significant improvement in:
* ACR50 and ACRY70 at 12 weeks compared with PBO
» ACD20, ACR50 and ACR70 at 24 weeks compared with PBO

* EULAR good and moderate response rate and good response rate at 24 weeks
compared to PBO

* BARI 2 mg and BARI 4 mg also showed a significant (and where tested, long term)
improvement over PBO in:

+ DAS28-hsCRP, HAQ-DI, mTSS (24 week follow-up only), and SDAI, CDAI, FACIT-F
and MJS parameters

Analysis of ACR20 according to baseline DAS28-hsCRP (i.e. in the moderate and severe
subgroups) showed no significant interaction with treatment group. ACR50 and EULAR were not
assessed in this analysis.
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Summary results:
ACR20 and EULAR at 12 weeks

bDMARD-IR moderate to severe RA (RA-BEACON)

BARI 2 mg + BARI 4 mg +
17 ) cDMARD cDMARD
(" n=174 n=177

ACR2O (%) 27.3 48.9*** 55.4**

ACR20 odds ratio (95% Cl) BARI 2 mg vs PBO BARI 4 mg vs PBO
27(1.7t04.2) 34(22t054)
p=0.001 p=0.001
EULAR (good n; moderate) 426 66.1*** 7234
response rate (%
EULAR (good) response rate 85 24 1%+ 29 g***

(%)

BARI 2 mg vs PBO BARI 4 mg vs PBO

EULAR good and moderate
. - 27 (1.8104.2) 3.6 (2.31t05.7)
0,
response Odds ratio (95% CI) 0=0.001 p=0.001

EULAR good response Odds ) 3.6 (1.9, 6.8) 48(26,9.0)
ratio (95% ClI) p=0.001 p=0.001

***p=0.001 versus placebo 22

Source: Adapted from table 10 and table 13 of the ERG report

* BARI 2 mg and 4 mg also showed a significant improvement in:
* ACR50 and ACRY70 at 12 weeks compared with PBO
» ACD20, ACR50 and ACR70 at 24 weeks compared with PBO

* EULAR good and moderate response rate and good response rate at 24 weeks
compared to PBO

* BARI 2 mg and 4 mg also showed a significant (and where tested, long term) improvement
over PBO in:

* DAS28-hsCRP, HAQ-DI, FACIT-F and MJS parameters, and some SDAI and CDAI
parameters

The company did not carry out subgroup analysis on data from RA-BEAM because of the small
number of responders in the PBO arm for patients with moderate disease activity at baseline.
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Clinical effectiveness results: EULAR
RA-BEAM, RA-BUILD, RA-BEACON

Baricitinib4 mg + cDMARD
— 12 weeks follow-up: BARI + cDMARD superior to PBO (p=0.001) in all 3
trials
+ RA-BEAM % vs I
*+ RA-BUILD 79.0% vs 53.5%
+ RA-BEACON 66.1% vs 42.6%
— 12 weeks follow-up: BARI + cDMARD superior to ADA for good and
moderate response (p=0.002), and good response (p=0.010)
— 24 weeks follow-up: BARI + cDMARD superior to PBO for the bDMARD-
naive studies (p<0.001; RA-BEAM and RA-BUILD) and the bDMARD-
experienced population (p<0.05; RA-BEACON)

Baricitinib 2 mg + cDMARD
— 12 weeks follow up: BARI + cDMARD superior to PBO (p<0.001) for both
the bDMARD-naive (RA-BUILD) and bDMARD-experienced populations
(RA-BEACON)
— 24 weeks follow up, BARI + cDMARD superior to PBO in the bDMARD-
naive (p<0.001, RA-BUILD) and bDMARD-experienced (p<0.05; RA-

BEACON) populations confidentia| 23

Includes EULAR good or moderate response

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017

23



Confidential

Clinical effectiveness results: Other

efficacy outcomes

 Baricitinib 4 mg + cDMARD
— 12 weeks follow-up: BARI + cDMARD superior to PBO
across the 3 RCTs for DAS28-CRP, HAQ-DI, SDAI low
disease activity (LDA), CDAI LDA and MJS duration.
— RA-BEAM planned a statistical comparison of BARI 4 mg +
cDMARD and ADA + cDMARD at week 12 for DAS28-CRP,
and this was found to significantly favour BARI 4 mg +
cDMARD (p=0.01)
— 24 weeks follow-up: BARI + cDMARD superior to PBO on
several measures (all 3 RCTs)
 Baricitinib 2 mg + cDMARD

— BARI + cDMARD superior to PBO at 12 weeks and 24
weeks on several measures (RA-BUILD and RA-BEACON)

24
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Clinical effectiveness results: Health-
related quality of life

* BARI 4 mg + cDMARD superior to PBO for EQ-5D-5L
(p<0.001) at 12 weeks and 24 weeks follow-up in all 3
RCTs

* BARI 2 mg + cDMARD superior to PBO (p<0.01) at 12
and 24 weeks follow-up (RA-BUILD and RA-BEACON)

See tables 17-19 of the ERG report
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0 to 24 (RA-BEAM, -BUILD, -BEACON)
S BARI BARI BARI BARI
ADA + 2mgQD 4mgQD 2mgQD 4mgQD
Treatment (n) (nF;?lgs) 4c'SgMggD+ cDMARD (nzggs) E + (nli??a) * >
o (n=330) ¢DMARD cDMARD cDMARD cDMARD
el (n=229)  (n=227) (n=174)  (n=177)
Treatment exposure,
1977 215.0 1419 89.8 977 96.4 658 69.9 733
Overall AE, n (%) [EAIR] . ' . 161 (71) 154 (67) 162(71) 112(64) 123(71) 137 (77)
Serious AE, n (%) [EAIR] . l l 15 6(3) 12(5) 13(7) 7(4)  18(10)
P = = = 0@ 104 126 7@ T@ 1@
Temporary interruption
Eof il em mm omm v« 0w o
= m om0 o o b
1234(27)  176(36)  110(33) 79(35) 70(31) 96(42) 55(31) 76(44)  70(40)
701) 5(1) 2(<1) 42) 2(<1) 4(2) 5(3) 42) 6(3)
MACE 0 1(<1) 0 2(<1) 0 0 0 0 2(1)

Source: Table 24 of the ERG report, adapted from table 95 of the company submission and
Taylor et al. 2017, Dougados et al. 2016 and Genovese et al. 2016.

* During preparation

- The lead team were made aware that the FDA delayed approval for baricitinib citing that
there was a need for more information to be collected on safety and the most appropriate
dose

 Baricitinib is approved by EMA

* BARI was well-tolerated. A small proportion of patients discontinued from the baricitinib studies
because of adverse events

» The most commonly reported adverse drug reactions in 22% of patients treated with BARI
monotherapy or in combination with cDMARDSs included increased LDL cholesterol, upper
respiratory tract infections and nausea. However, the majority of all ADRs were mild to moderate
in severity.

* The proportion of patients with serious adverse events (SAEs) (including serious infections)
was similar across treatment groups in the phase Ill studies and integrated placebo-controlled
analysis sets, except for RA-BEAM, where a higher proportion of SAEs were reported with
placebo and BARI versus ADA.

* BARI was associated with a higher incidence of SAEs compared with ADA up to 52 weeks in
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RA-BEAM, but the AE profiles were similar across clinically significant categories
of risk including major adverse cardiovascular events (MACE), malignancies,
hypercholesterolemia, serious infections and herpes zoster.

* Despite a higher risk of cardiovascular disease, infection, and malignancy in the
RA population, treatment with BARI did not result in increased risk of malignancy,
serious or opportunistic infections, or MACE.

* Non-serious herpes simplex and herpes zoster infections were more frequent in
patients treated with BARI than placebo, but were not significantly higher than
those seen with MTX or ADA. The majority of herpes zoster cases were mild to
moderate in severity and complicated cases were uncommon.

* Increases in LDL cholesterol with BARI were concomitant with increases in HDL-
C so the mean HDL/LDL ratio was unchanged. In addition, there was a significant
decrease in the amount of small and very small LDL particles in RA-BEAM, which
are considered the most atherogenic. Few MACE events were seen with BARI and
there was no relationship between MACE and increased LDL.

» Treatment with BARI resulted in changes in haematology and clinical chemistry
markers. Some of the changes were greater magnitude than seen with the active
comparators. The company asserts that these are likely to be related to the
pharmacology of JAK inhibition (such as increases in lipids [including total
cholesterol, low-density lipoprotein cholesterol and high-density lipoprotein
cholesterol] and creatine phosphokinase).

In RA-BEAM, in 52 weeks of the RCT there were five deaths: 1 PBO, 1 PBO
switched to BARI, 2 BARI, and 2 ADA. From week 0 to week 52, SAEs were
experienced by 8% of BARI-treated, and 4% of ADA-treated patients.

The most common adverse events listed in the SmPC for baricitinib are increased
LDL cholesterol (33.6%), upper respiratory tract infections (14.7%) and nausea
(2.8%)

Herpes simplex; herpes zoster; acne; increased creatine phosphokinase;
increased triglycerides; increased liver function tests (AST and ALT); neutropenia
and thrombocytosis are also considered to be adverse events by the EMA

Clinical advice given to the ERG suggests ensuring arrangements are in place to
identify safety signals
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ERG critique of trials included in the
company NMA

* NMA included 48 trials for the cDMARD-IR population and 8 for the
bDMARD-IR population
— ERG considered the trials to be appropriate
« Trials in the 24-week analysis of the bDMARD-naive population* were
largely the same as those in the NMA undertaken by AG in TA375, with
some exceptions:

— 7 trials in the CS were notincludedin TA375 (published after the cut-off date in
TA375; Li etal. 2013, BREVACTA, SUMMACTA, RA-SCORE, SERENE, RA-
BEAM and RA-BUILD)

— 10 trials includedin TA375 were excluded from the CS for multiple reasons
(see notes) such as phase 2 trial or relevant outcomes not included
« ERG identified 2 other trials excluded because they did not include 2
comparators of interest
— Open-label study (SURPRISE) compared TCZ + MTX to TCZ monotherapy
— NCTO01001832 mirrored the design of ACQUIRE in a Japanese-only population
*bDMARD-experienced population not included in TA375 which appraised ADA, ETN, IFX, CTZ,

GOL, TCZ and ABA for RA not previously treated with DMARDs or after cDMARDs only have
failed .

Critique of trials identified and included in the indirect comparison and/or multiple treatment
comparison

Ten trials included in TA375 but excluded from the company submission:

+ AUGUSTII, IBCREATE, NCT00254293, and Kremer 2012 were excluded from the company
submission as they were Phase |l trials

+ ACQUIRE. Excluded because the “study compared SC vs |V abatacept. The search strategy
specified that studies were to include two different comparators of interest to be included”
(see clarification question A4). This appears to be inconsistent with the inclusion of
SUMMACTA, which compares IV and SC TCZ.

+ ATTRACT. The company excluded this trial as it only provided data relating to ACR20. These
data can be used within the NMA and should not be discarded.

+ CERTAIN. Within the clarification response process (clarification question A4), the company
stated that this trial was excluded as it included patients with low to moderate disease activity.
The ERG considered baseline DAS28 in the treatment arms of 4.47 and 4.53 to be moderate,
to severe, disease activity.

+ SAMURAI. The company stated that 12 or 24-week data were not identified. However, data
at 24 weeks from Nishimoto et al. 2007 were used in TA375.

» Swefot. The company stated that this trial focussed on patients with “early rheumatoid
arthritis (less than a year since diagnosis) and was therefore excluded. Additionally, the
infliximab arm, allowed an increase in dose frequency (to every 6 weeks) or a switch to ETN
and it does not appear that reported results take this into account” (clarification question A4).
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* TACIT — The company excluded this study as the intervention arm combined
bDMARDSs (Appendix 4 company submission).
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cDMARD-IR median EULAR response at
24 weeks follow-up: Company NMA results

+ The median EULAR moderate + good response rates for baricitinib 4 mg and
2 mg (QD) were [} and [l respectively. The median EULAR good
response rates were [JJJj and [l respectively.

Confidential

Source: Adapted from table 77 of the company submission
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bDMARD-IR median EULAR response at
24 weeks follow-up: Company NMA results

+ The median EULAR moderate or good response rates for baricitinib 4 mg
and 2 mg (QD) were [} and . respectively. The median EULAR good
response rates were ] and [, respectively.

Confidential

Source: Adapted from table 80 of the company submission
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ERG critique of the indirect comparison
and/or multiple treatment comparison

* NMAs were performed separately for the cOMARD-IR
and bDMARD-IR populations

+ The ERG identified several issues with approaches taken
by the company including:
— The conversion of ACR data to EULAR data before synthesis

— The use of simultaneous models for baseline and treatment effects
— Not assessing goodness-of fit

— Using a random effects model for the cDMARD-IR population and fixed
effects model for the bDMARD-IR population

+ The ERG noted that inappropriate pooling of the control
arms means that all results should be treated with caution

See section 4.4 of the ERG report for further details

National Institute for Health and Care Excellence
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Additional work carried out by the ERG

*+ ACR and EULAR outcomes at week 24 re-analysed for both the
cDMARD-IR and bDMARD-IR populations. All cDMARDs were
assumed to have equivalent efficacy and were grouped together

« EULAR data from van de Putte et al. (2004) amended so the moderate
EULAR responders did not include good EULAR responders

» The ERG's ACR NMA used the same studies included in the company
submission. The ERG’s EULAR NMA only included studies that reported
EULAR outcomes

* The ERG used the same model for the relative treatment as the NICE
DSU TSD which did not assume a random effects model for the
baseline for each study

— The baseline and relative treatment effect models were run separately to
ensure information in the baseline model did not propagate to the relative
treatment effect model

+ Random effects model used for both ACR and EULAR outcomes in both
the cDMARD-IR and bDMARD-IR populations

For EULAR outcomes in the bDMARD-IR population, and ACR outcome in the cDMARD-IR and
bDMARD-IR population, the ERG computed the number of responses in each category using
the data provided in percentages reported in the company submission (appendix 14) and in
response to clarification request (question AB).
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cDMARD-IR median EULAR response at
24 weeks follow-up: ERG NMA results

« BARI 4 mg + cDMARD associated with statistically significant beneficial treatment
effects relative to PBO and cDMARD. No statistically significant differences were found
versus any other comparator, with the exception of TCZ + cDMARD, which was
associated with statistically beneficial treatment effects relative to BARI 4 mg +

A Confidential

Source: Figure 3 of the ERG report

ERG NMA result for ACR: BARI 4 mg + cDMARD associated with statistically significant
beneficial treatment effects relative to PBO, cDMARD and ADA monotherapy. No statistically
significant differences were found versus any other comparator, with the exception of CTZ +

cDMARD, which was associated with a statistically significant beneficial treatment effect relative

to BARI 4 mg + cDMARD
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bDMARD-IR median EULAR response at
24 weeks follow-up: ERG NMA results

* BARI 4 mg + cDMARD associated with statistically significant beneficial treatment
effects relative to cDMARD. No statistically significant differences were found versus
RTX 1000 mg + cDMARDs with the effect favouring RTX 1000 mg + cDMARDSs, which

was the only other comparator in the network = O
Confidential

Source: Figure 4 of the ERG report erratum

ERG NMA result for ACR: BARI 4 mg + cDMARD was associated with a statistically significant

beneficial treatment effect relative to cDMARD. No statistically significant differences were found

versus any other comparator.
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BARI| monotherapy

Week 24

» The company did not make a case for BARI monotherapy

— The ERG point out that data from RA-BEGIN showed that
the addition of MTX to BARI 4 mg did not produce a marked
improvement over BARI monotherapy

Week 52

7778

aes wus
7373

vs. MTX
***ps.001
**ps.01
*ps.05

ACR20 ACRS50 ACR70 ACR20 ACRS50 ACR70

Primary Endpoint

MTX*mono [l Bari 4 mg mono [l Bari 4 mg + MTX®

Source: Figure 4 of the company submission appendices

Why BARI mon was not included: The only available evidence of BARI monotherapy is in MTX-

naive patients and therefore considerable uncertainty exists about the efficacy of BARI
monotherapy in cDMARD-IR and bDMARD-IR patients. See Figure 2 in ERG report.

See section 5.3 of the ERG report for further details
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Key issues: Clinical effectiveness

* Innovation, including that BARI is oral rather than
subcutaneous or i.v. administration

* Is BARI comparable to the bDMARDSs in clinical
effectiveness in moderate and severe RA?

» |s BARI effective as a monotherapy?

* The ERG considered that the company’s NMA results
should be treated with caution. The ERG carried out an
updated NMA

— Are the Committee comfortable that the conclusions of the
company NMA and the ERG NMA are broadly similar?
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Cost effectiveness studies

* The company identified 9 UK cost-effectiveness studies
— 8 models used in NICE technology appraisals
— 1 independent published review

» The company did not identify any models that included
BARI

— Therefore the company developed a de novo health
economic model to assess the cost effectiveness of BARI

* The company based the model on the AG model used in
TA375
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M Od el Initiate treatment-Apply initial Stop treatment and
EULAR response from time of N assign subsequent
primary endpoint assessment treatment based on the

Stru Ctu re I simulated sequence

Does patient discontinue due to an (HAQ rebound effect
: AE between baseline and the time of applied upon treatment
¢ DISCI’ete event the primary endpoint assessment? |Yes discontinuation)
H 1 No

simulation model

based on AG model

used in TA375 Good EULAR Moderate EULAR No EULAR

. . . response response response

* Models individual

patients

+ Apply initial HAQ change based on initial response (good, moderate)
* Uses treatment « Estimate the treatment duration based on long-term response,
occurrence of serious adverse events and adherence to treatment
Sequen ces + Apply long-term HAQ increments following HAQ trajectory for treatment
. duration

. ESt|mated + Calculate costs and utilities based on HAQ scores

treatment effect |

Death occurs before treatment No

(EULAR response) discontinuation?

from company NMA Yes
* 45 year time |

. Exit
horizon model

Source: Figure adapted from figure 47 of the company submission

Model inputs and assumptions are described in detail in section 5.6 of the company submission.

Although baricitinib is not a biologic treatment and there is no continuation rule in the SmPC for
baricitinib, given that baricitinib would be used as an alternative to biologic therapies in the
treatment pathway, the company anticipate that NICE would apply the same continuation rule
for baricitinib as for comparator biologic therapies. Therefore, the base case cost-effectiveness
analysis models the assessment of EULAR response at 24 weeks, with patients who exhibit no
response being modelled to withdraw from baricitinib therapy and move on to the next treatment
in the sequence, which is likely a reasonable assumption of how baricitinib may be used in
clinical practice- i.e. if adequate patient response is not achieved, then therapy would be
discontinued and an alternative treatment initiated. The time point of assessment is explored in
a scenario analysis that considers assessment of EULAR response at 12 weeks using the 12
week NMA scenario analysis.
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Company cost effectiveness model:

Resources and costs

» Company model includes costs associated with drug
acquisition, drug administration and monitoring, and
hospitalisation

* BARI has a confidential PAS

» PASs for CTZ and GOL were incorporated (not confidential)
but the confidential PASs for ABA and TCZ were not
included

» For weight-dependent dosing calculations, the average
dose cost was calculated assuming all patients had the
average weight of the population in the relevant BARI trials

* The company overestimated the number of doses and
therefore the cost of IFX

» Non-drug costs were largely based on TA375, inflated to
2016 prices 38

For weight-dependent dosing calculations, the average dose cost was calculated assuming all
patients had the average weight of the population in the relevant BARI trials. The ERG notes
this approach is not appropriate given that the relationship between weight and dosing cost is
not linear (the average cost of a dose is not necessarily equal to the cost of the patient with the
average weight, due to drug wastage and differences in cost per mg of some drugs). The ERG
notes that the company should have calculated the average cost of a dose using the distribution
of the weight of the modelled patient population instead of using the average weight.

For more details on the costs, see section 5.2.9 of the ERG report

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017 38



Confidential

Company cost effectiveness model:
Utilities
« EQ-5D-5L questionnaire used to collect HRQOL data in
all 3 RCTs

— Baseline at week 1
— Every 4 weeks from week 4 onwards

+ To week 52 for RA-BEAM

+ To week 24 for RA-BUILD and RA-BEACON

+ Patient-level EQ-5D-5L responses converted to utility
index-based HAQ scores using the UK-specific scoring
algorithm as reported in Hernandez Alava et al. (2012)
— Approach not in line with TA375 which used the four-class
mixture model by Hernandez Alava et al. (2013)

— The ERG does not consider that this changes the overall
conclusions
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Company base case: Treatment
sequences for moderate RA, cDOMARD-IR

First-line Second-line | Third-line

Sl treatment treatment treatment | treatment/
BARI (4 mgor Combination MTX

- 2mgQD)  of cDMARDs =l e
Combination of

2 cDMARDS MTX Pall NA NA

40

Source: Table 103 of the company submission

The baricitinib economic model follows treatment sequences that reflect NICE guidance on the
RA treatment pathway and TA375

The company submission notes that patients with moderate disease could progress to severe
disease so the comparison sequence is potentially artificial but predicated by current NICE
guidance restricting treatment beyond cDMARDs to severe patients (i.e. a DAS28 score >5.1).
Therefore this sequence looks to assess cost-effectiveness of baricitinib in the moderate
population assuming that patients do not become eligible for biologic treatment over time.

The company submission notes that the principle taken in determining the sequences was that
they were consistent between interventions in order to avoid spurious cost-effectiveness
estimates driven by having different treatments in the sequence. Due to lack of data, there is no
later-line adjustment of efficacy (i.e. the NMA estimates are propagated through the model
regardless of the position of the treatment in the sequence).
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Company base case: Treatment
sequences for severe RA, cDOMARD-IR

First-ine | Second-line | Third-line | ourtn-line
Sequence treatment/
treatment treatment | treatment Rescue

BARI (4 mg or 2

mgQDyiMTX  RTXHMTX  TCZ+MTX MTX Pall
bDMARDs

2 (excluding RTX+MTX  TCZ+MTX MTX Pall
TCZ)+MTX

3 TCZ+MTX RTX+MTX  ADA+MTX MTX Pall

41

Source: Table 104 of the company submission

For the cDMARD-IR severe population, the company has assumed that RTX would be the
second treatment in the sequence for patients treated with BARI, in line with the use of RTX as
the second-line treatment following comparator biologics. The principle taken in determining the
sequences was that they were consistent between interventions in order to avoid spurious cost-
effectiveness estimates driven by having different treatments in the sequence. Due to lack of
data, there is no later-line adjustment of efficacy (i.e. the NMA estimates are propagated through
the model regardless of the position of the treatment in the sequence).
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Company base case: Treatment
sequences for severe RA, bDMARD-IR

First-line | Second-line | Third-line | Fourth-line
Sequence treatment/
treatment treatment | treatment Rescue

Rituximab-eligible patients
BARI (4 mgor 2

1 mg QD)+MTX TCZ+MTX MTX Pall NA
2 RTX+MTX TCZ+MTX MTX Pall NA
Rituximab-ineligible patients

1 Br':';' é‘[‘);zﬁn.‘l’.;(z TCZ+MTX  MTX Pall NA
2 bDMARDs TCZ+MTX MTX Pall NA
3 TCZ+MTX ADA+MTX MTX Pall NA

Source: Table 105 of the company submission

For the cDMARD-IR severe population, it has been assumed that rituximab would be the second
treatment in the sequence for patients treated with baricitinib, in line with the use of rituximab as
the second-line treatment following comparator biologics. The principle taken in determining the
sequences was that they were consistent between interventions in order to avoid spurious cost-
effectiveness estimates driven by having different treatments in the sequence. Due to lack of
data, there is no later-line adjustment of efficacy (i.e. the NMA estimates are propagated through
the model regardless of the position of the treatment in the sequence).
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Cost-effectiveness analyses

» Cost-effectiveness results for 4 different populations:
— Moderate RA cDMARD-IR
— Severe RA cDMARD-IR
— Severe bDMARD-IR RTX-eligible
— Severe bDMARD-IR RTX-ineligible

» Deterministic results in the base case produced by
simulating 27,500 patients

» PSA for severe cDMARD-IR and bDMARD-IR, RTX-
ineligible populations based on 500 patients simulated in
each of the 1,000 iterations

Why BARI mon was not included: The only available evidence of BARI monotherapy is in MTX-
naive patients and therefore considerable uncertainty exists about the efficacy of BARI
monotherapy in cDMARD-IR and TNFi-IR patients. See Figure 2 in ERG report.

The ERG identified several limitations with the company’s economic analysis, including:
. Limitations with the company’s NMA
. Face validity and reproducibility of scenario analyses
. Limitations of the PSA
. Using the efficacy of treatments in cDOMARD-IR population for all bDMARDs in the sequence

1

2

3

4

5. Rounding to nearest HAQ score
6. Incorrect implementation on the HAQ trajectory classes

7. HAQ improvement for responders assumed immediate

8. Averaging HAQ across large time periods

9. Exclusion of ABA IV and TCZ SC from the list of comparators
1

0. Using an older mapping from HAQ score to EQ-5D than the AG
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11. Assuming BARI would be inserted before intensive cDOMARDs for patients with
moderate RA

12. Different life years gained across sequences

13. Lack of consideration of the distribution of weight for interventions where the
dosage is weight based

14. Dosage of IFX

See section 5.3 of the ERG report for further details
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Moderate RA cDMARD-IR

Company base-case cost effectiveness results: deterministic

QALYs _LYG  costs (£) QALYs £/QALY
Intensive

coMARDs—MTX [ w0« 1 HE B -

—PALL
BARI+MTX—

intensive
cDMARDs Bl 02 HE B B 3420

—MTX—PALL

« Providing BARI + MTX before cDMARDs results in ] additional QALYs
gained at an additional cost of £l resultingin an ICER of £37,420 per
QALY gained compared with current practice.

Confidential

44

Source: Table 33 from the ERG report

The company did not provide probabilistic results
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Severe RA cDMARD-IR

Company base-case cost effectiveness results: deterministic

Interventions* Total Total Total Inc.
QALYs | LYG |costs (£) QALYs

IFX-b+MTX ] 14.73 Dominated
ABA SC+MTX ] 14.73 - - Dominated
GOL+MTX [ 14.73 B e Dominated
ADA+MTX ] 14.73 - | Dominated
ETN-b+MTX [ 14.73 B e Dominated
TCZ IV+MTX [ 14.73 Bl e Dominated
BARI+MTX e 14.73 B e Baseline

CTZ+MTX [ 14.73 Bl e £18,400

*All treatments followed by sequence RTX+MTX—TCZ IV+MTX—MTX—PALL
except TCZ IV+MTX, which is followed by RTX+MTX—ADA+MTX—MTX— PALL
Note: Does not include the confidential PASs for ABA and TCZ

Dominated: Treatment is less effective and more costly than an alternative

Confidential

Source: Table 34 of the ERG report

For patients with severe RA who are cDMARD-IR, BARI + MTX dominated all recommended
comparators except for CTZ + MTX. CTZ + MTX was estimated to produce i} additional
QALYs more compared with BARI + MTX at an additional cost of i}, resulting in an ICER of
£18,400 per QALY gained. However, the ERG notes that the confidential PASs in place for ABA
SC and TCZ IV were not included in the company’s analysis.
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Severe RA cDMARD-IR

Note: Does not include the confidential PASs for ABA and TCZ

Confidential

Company base-case cost effectiveness results: probabilistic

AR AR
QALYs LYG costs £ QALYs costs £) | analysis
IFX-b+MTX Bl 471 Dominated
ABA SC+MTX B 1470 - Dominated
ADA+MTX Bl 471 [ Dominated
GOL+MTX Bl 1470 e Dominated
ETN-b+MTX B 470 [ | Dominated
TCZ IV+MTX Bl 470 [ Dominated
BARI+MTX Bl 470 e Baseline
CTZ+MTX Bl 1470 e £18,414

*All treatments followed by sequence RTX+MTX—TCZ IV+MTX—MTX—PALL
except TCZ IV+MTX, which is followed by RTX+MTX—ADA+MTX—MTX— PALL

Source: Table 35 of the ERG report

PSA results very similar to deterministic results

BARI + cDMARDs dominates all its comparators except for CTZ + cDMARDs; the ICER for CTZ
+ cDMARDs compared with BARI + cDMARD:s is estimated to be £18,414 per QALY gained.
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Severe RA bDMARD-IR RTX-eligible

Company base-case cost effectiveness results: deterministic

QALYs LYG | costs (£) | QALYs £/QALY
BARI + MTX 13499 1 B B Donminated
RTX +MTX - 1350 [l 1 B -

*All treatments followed by sequence TCZ IV+MTX—MTX—PALL
Note: Confidential PAS for TCZ IV not included

Confidential .

Source: Table 36 of the ERG report

BARI + MTX dominated by RTX + MTX

The company did not provide probabilistic results
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Severe RA bDMARD-IR RTX-ineligible

Company base-case cost effectiveness results: deterministic

ICER vs
Total | Total Total Inc. Inc. ICER
£3
e I Rl

GOL+MTX 13.49 Dominated Dominated
BARI + MTX - 13.49 - Baseline
ABAsc+MTX [ 1340 B Oominated 484,782
IFX-b+MTXt [ 1340 B Dominated 34,9421
Tczivemtx [ 1340 Bl Dominated 36,757
ADA+MTXt Bl 340 B oominated 27,008t
eTN-b+MTXt [ 1349 e 5;‘:;:2?:;” 19,8741
CTZ+MTXt Bl 340 B 16201 16,2011

*All treatments followed by sequence TCZ IV+MTX—MTX—PALL except TCZ IV+MTX, which
is followed by ADA+MTX—MTX— PALL

Note: Does not include the confidential PASs for ABA and TCZ

TEfficacy estimates assumed to be equal to those for the severe cDMARD-IR population
Extendedly dominated: The intervention has an ICER greater than an ICER of a more
effective intervention 2 2

(0]

Source: Table 37 of the ERG report

BARI + MTX was the least expensive and the second least effective intervention compared with
the comparators. In the full incremental analysis, BARI + MTX was the baseline, as it dominated
the only cheaper option (GOL + MTX). All other options were dominated or extendedly
dominated except for CTZ + MTX, which was estimated to produce [} additional QALYs
compared with BARI + MTX at an additional cost of £}, resulting in an ICER of £16,201 per
QALY gained. The ICERs of ETN-b + MTX compared with BARI + MTX and ADA+MTX
compared with BARI + MTX are also below £30,000 per QALY gained.

The company didn’t identify any evidence on the effectiveness of ADA, CTZ, ETN and IFX in
combination with MTX in severe bDMARD-IR patients. In the absence of data, the company
used the same efficacy estimates for these treatments in severe cDMARD-IR patients instead.
The ERG note that the EULAR responses are lower in the severe bDMARD-IR population
compared with the severe cDMARD-IR for all treatments. Therefore, the efficacy of ADA, CTZ,
ETN and IFX in combination with MTX in severe bDMARD-IR patients is likely to be
overestimated in the company’s base case analysis.
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Severe RA bDMARD-IR RTX-ineligible

Company base-case cost effectiveness results: probabilistic

ICER vs
Total | Total Total Inc. ICER
* +
interventions* | o5 va costs (£) | QALYs E (£/QALY) B:',R' LMTX

GOL+MTX 13.53 Dominated  20,824§1
TCZ IV+MTX - 13.52 - - Dominated  19,962*§
ADA+MTX B ::: I Bl oominated 19947187
ETN-b+MTXt [ 1353 R Bl ascline 19,4571§1
Fxb+MTxt R 1352 R [ ] Egtmei:g?:;y 5,3671]
ARl +MTX R 352 N [ e
ABasc+MTX R 252 R B Dominated 442,044
CTZ+MTXt B :sc N Bl 573 17,1491
*All treatments followed by sequence TCZ IV+MTX—MTX—PALL except TCZ IV+MTX, which is followed by
ADA+MTX—MTX— PALL

Note: Does not include the confidential PASs for ABA and TCZ; tEfficacy estimates assumed to be equal to those for the
severe cDMARD-IR population;

1 Approximate ICERs calculated by the ERG based on total costs and QALYs reported by the company; § These interventions
are less effective than BARI + MTX and therefore the ICERS represent savings
per QALY lost; ] Results affected by a programming error in the PSA

Confidential:

Source: Table 38 of the ERG report

Some differences between the deterministic and the probabilistic results. These are mostly
caused by an error in the company’s model that affects the sequences starting with TCZ IV +
MTX, ADA + MTX, ETN-b + MTX, GOL + MTX and IFX-b + MTX.
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Cost effectiveness summary:

Company estimates

1. Moderate RAcDMARD-IR e BARI+ MTX vsintensive cDMARDs
=£37,420
BARI + MTX dominated all
comparators

e ExceptBARI+ MTX vsCTZ+ MTZ

=£18,400
3. Severe RAbDMARD-IR RTX- BARI + MTX dominated by RTX +
eligible MTX

4. Severe RAbDMARD-IR RTX- BARI + MTX less effective and less

2. Severe RAcDMARD-IR

ineligible expensive than all comparators
e Except BARI+ MTX dominated
GOL + MTX

The confidential PASs for ABA and TCZ were not included in these analyses.

For the severe RA bDMARD-IP RTX-ineligible population:
* BARI+ MTXvs ETN-b + MTX & CTZ + MTX & ADA = ICER lower than £30,000
+ BARI+ MTXvs TCZ + MTX & ABA SC + MTX = ICER higher than £30,000

National Institute for Health and Care Excellence
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Company scenario analyses:

Scenario 1

Scenario

» Patients on cDMARDSs or palliative care had a linear
increase in their HAQ scores at an annual rate of 0.045
and 0.06, respectively (based on Malottki et al., 2011)
instead of using the latent class approach

Impact on results

* For the moderate population, the ICER for BARI + MTX
compared with intensive cDMARDs decreased from
£37,420 to £20,965 per QALY gained

» Small impact on the severe populations, producing
slightly lower ICERSs for the most effective drugs

+ The ERG do not believe the Malottki et al. 2011 mapping
is as robust as that of Hernandez Alava et al. 2013

Company didn’t carry out one-way sensitivity analyse due to the computational burden but
presented some scenario analyses

The ERG noted a number of errors in the scenario analyses

1. The ERG do not believe the Malottki et al. 2011 mapping is as robust as that of Hernandez
Alava et al. 2013

2. Inresponse to clarification, the company stated that due to a limitation in the model, this
scenario analysis can only be run when patients on cDMARDs or palliative care are also
assumed to suffer a linear HAQ increase.
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Company scenario analyses:

Other scenarios

+ HAQ score for BARI + MTX deteriorates (increases) at half of
rate assumed for cDOMARDs

* HAQ score improvements for BARI calculated from trial data
rather than BSRBR database

+ Different time to treatment discontinuation for patients on BARI
+ Alternative methods used to map HAQ scores to the EQ-5D

+ Serious adverse events accounted for

* Tapering BARI from 4 mg QD to 2 mg QD

* Head-to-head comparison between BARI + MTX and ADA +
MTX

+ The ERG believes these scenarios are unlikely to change the
conclusions of the cost-effectiveness analyses

N

For further details of the scenarios and their impact see section 5.2.11 of the ERG report
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ERG exploratory analyses

ERG undertook few exploratory analyses. The ERG believes
.
.
]

+ ERG identified 2 programming errors that affected the company’s

PSA results and re-ran the PSA

— 1. Error resulted in patients on GOL + MTX, ETN + MTX, ADA +
MTX and IFX + MTX never achieving a good or moderate EULAR
response

+ Also affects the sequence starting with TCZ + MTX, given that ADA +
MTX is includedin the sequence
— 2. Error in the calculations of the CODA samples for moderate

response probability for BARI + MTX in the severe cDMARD-IR
population

National Institute for Health and Care Excellence
Pre-meeting briefing — Baricitinib for moderate to severe rheumatoid arthritis
Issue date: May 2017

53



Confidential

Severe RA cDMARD-IR population

IFX-b+MTX
ABA SC+MTX
ADA+MTX
GOL+MTX
TCZ IV+MTX
ETN-b+MTX
BARI+MTX
CTZ+MTX

14.72
14.71
14.71
14.71
14.71
14.71
14.71
14.71

ERG exploratory analyses: Error affected the PSA

. | Total | Total | Total | Inc.

Dominated
Dominated
Dominated
Dominated
Dominated
Dominated
Baseline
£18,135

*All treatments followed by sequence RTX+MTX—TCZ IV+tMTX—MTX—PALL
except TCZ IV+MTX, which is followed by RTX+MTX—ADA+MTX—MTX—
PALL. Confidential PAS for TCZ IV not included.

Note: Does not include the confidential PASs for ABA and TCZ

* Minimal impact on the results

Confidential ::

Source: Table 41 of the ERG report

This is the ERG corrected version of the company bases case analysis shown in table 35 of the
ERG report (slide 46 in this presentation)
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Severe RA bDMARD-IR RTX-ineligible population
ERG exploratory analyses: Error affected the PSA

B > Bl B Bl cescie 188058
N - N O .

B 52 Bl B B oorinated 454225
B 2 Bl B B oorinated 37,063
B 2 Bl B B oorinated 21494t
B 2 B B B 5527 10197t
B 2 Bl B B oorinated 35045t
B 2 B B B 0170 1692t

*All treatments followed by sequence TCZ IV+MTX—MTX—PALL except TCZ IV+MTX, which is followed by ADA+MTX—MTX—
PALL. Confidential PAS for TCZ IV not included.

Note: Does not include the confidential PASs for ABA and TCZ

TEfficacy estimates assumed to be equal to those for the severe cDMARD-IR population

§ GOL+MTX is less effective than BARI+MTX; the ICER represents savings per QALY lost compared with BARI+MTX

« Important impact in the sequences effected
* Markedly higher costs and QALYs gained for TCZ+MTX, ETN-b+MTX,

Fx-b+MTX, GoL+MTX andADA+MTX  Confidential :

Source: Table 42 of the ERG report

This is the ERG corrected version of the company bases case analysis shown in table 38 of the

ERG report (slide 49 in this presentation)
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Cost effectiveness summary: ERG

estimates

* Inthe moderate RA population, the AG in TA375 estimated that the
median ICER of bDMARDs compared with cDMARDs was in the region

of £50,000 per QALY gained. I
I
. |

In the severe cDMARD-IR population who can tolerate MTX, | EGTGEGIH

* Insevere cDMARD-IR patients and in bDMARD-IR patients for whom

RTX is contraindicated or not tolerated , || GG
I
|

» The ERG believe that the results will also apply to BARI monotherapy

Confidential
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Key issues: Cost effectiveness

* |Is BARI comparable to the bDMARDSs in both clinical
effectiveness and cost effectiveness?

» Has the case for BARI monotherapy been proven?

See section 5.5 of ERG report for a detailed critique of cost-effectiveness issues
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Treatment pathway

Conventional DMARDs
(monotherapy or combination therapy with MTX)

\ 3
[ Moderate RA ]
(DAS28 3.2-5.1)
I D [ Severe RA ]
| cDMARDs with | (DAS28 >5.1)
| _ best supportive care 1,

MTX intolerant/

Continue only if moderate EULAR response at 6 months | MTX tolerated

contraindicated

MTX in combination with:

ERG believe BARI is unlikely to be cost effective. with MTX
« 1-4=Patient populations referred to in the company submission TA247
« TOFA s currently being appraised by NICE at the same positions as BARI in the treatment pathway

( .
TS 2 Monotherapy: RTX contraindicated ( ABA, ETA, CTZ, ADA,
ADA, CTZ, ETA, TCZ
TA375 IFX, GOL, TCZ 5
9 bDMARD in combination TA375
| with MTX: RTXintolerant/ _ _ 4 _ _

 bDMARD monotherapy: ABA, ETA, CTZ, ADA,  |contra- | RTX in combination !

ADA, CTZ, ETA IFX, GOL, TCZ 4 |indicated | with MTX '
\ TA195,TA415 TA195, TA225, TA247, TA415 '\ son RIS _3,'
- Shaded boxes with solid line=Proposed positions in the pathway where the ERG -
believe BARI is likely to be cost effective (assumed for BARI monotherapy based on TC_Z 'n_
TA375), shaded boxes with broken line=Proposed positions in the pathway where the combination

58

Adapted from Figure 3 (page 49) of the company submission
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Impact of the confidential PASs

+ CTZ and GOL have non-confidential PASs

— Incorporated into the previous analyses

+ ABAand TCZ have confidential simple discount PASs
* ERG re-ran the analyses for all 3 severe populations: cDMARD-IR,
bDMARD-IR RTX-eligible, and bDMARD-IR RTX-ineligible
— Neither ABA nor TCZ are included as comparators in the severe,
bDMARD-IR, RTX-eligible population
— TCZis included in the sequence of both the cDMARD-IR and bDMARD-
IR RTX ineligible populations
* The analysis for the moderate population was not re-run, as it was
not affected by the PAS of ABAor TCZ
» All other sequences are affected by the TCZ PAS, as it is included
either as first or last bDMARD in every sequence

» All the analyses were run using the original submitted model

(8)]
(Te]
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Appendix B

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE
Single Technology Appraisal
Baricitinib for treating moderate to severe rheumatoid arthritis

Final scope

Remit/appraisal objective

To appraise the clinical and cost effectiveness of baricitinib within its
marketing authorisation for treating moderate to severe active rheumatoid
arthritis.

Background

Rheumatoid arthritis is an inflammatory autoimmune disease that typically
affects the synovial tissue of the small joints of the hands and feet but can
affect any synovial joint, causing swelling, stiffness, pain and progressive joint
destruction. It is a systemic disease and can affect the whole body, including
the lungs, heart and eyes. Rheumatoid arthritis is usually a chronic relapsing
condition which has a pattern of flare-ups followed by periods of lower disease
activity; however, for some people, the disease is constantly progressive.
Rheumatoid arthritis is associated with increased mortality and increasing
disability, which has a severe impact on quality of life. Severity of disease can
be classified into 3 categories, based on the disease activity score (DAS28)
scoring system. A DAS28 greater than 5.1 indicates high disease activity or
severe disease, between 3.2 and 5.1 indicates moderate disease activity, and
less than 3.2 indicates low disease activity.

The prevalence of rheumatoid arthritis in the UK is estimated to be 0.44% in
males and 1.16% in females'; which is approximately 441,000 people in
England (119,000 males and 322,000 females)'2. There are approximately
17,500 people diagnosed with rheumatoid arthritis every year in England3. It
can develop at any age, but the peak age of onset in the UK is about 45-75
years'.

There is no cure for rheumatoid arthritis and treatment aims to improve quality
of life and to prevent or reduce joint damage. The main aim of management in
early disease is to suppress disease activity and induce disease remission,
prevent loss of function, control joint damage, maintain pain control and
enhance self-management. For people with newly diagnosed rheumatoid
arthritis, NICE clinical guideline 79 (‘Rheumatoid arthritis: management’)
recommends a combination of conventional disease modifying anti-rheumatic
drugs (DMARDs; including methotrexate, leflunomide and sulfasalazine) as
first-line treatment, ideally beginning within 3 months of the onset of persistent
symptoms. Where combination therapies are not appropriate (for example
where there are comorbidities or pregnancy) DMARD monotherapy is
recommended. Where the disease has not responded to intensive
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combination therapy with conventional DMARDs, NICE Technology appraisal
guidance 375 recommends biological DMARDs (adalimumab, etanercept,
infliximab, certolizumab pegol, golimumab, tocilizumab and abatacept) in
combination with methotrexate for severe rheumatoid arthritis only. For those
people with severe rheumatoid arthritis who cannot take methotrexate
because it is contraindicated or because of intolerance, the guidance
recommends that adalimumab, etanercept, certolizumab pegol or tocilizumab
monotherapy can be used.

Where the disease has not responded adequately or in the case of
intolerance to other DMARDSs, including at least one TNF inhibitor (a subgroup
of biological DMARDSs), rituximab in combination with methotrexate is
recommended for severe active disease only (NICE Technology appraisal
guidance 195). Where rituximab is contraindicated or withdrawn because of
an adverse event, adalimumab, etanercept, infliximab, abatacept, golimumab,
tocilizumab and certolizumab pegol each in combination with methotrexate
are recommended as options (NICE Technology appraisal guidance 195, 225,
247 and 415). Where rituximab therapy cannot be given because
methotrexate is contraindicated or has been withdrawn due to an adverse
event, adalimumab, etanercept and certolizumab pegol, each as a
monotherapy, can be used (NICE Technology appraisal guidance 195 and
415).

The technology

Baricitinib (Olumiant, Eli Lilly and Company) is a human tyrosine kinase
protein that inhibits Janus kinase 1 and 2 and thereby disrupts mediating
signalling pathways involved in inflammatory diseases. It is administered
orally.

Baricitinib does not currently have a marketing authorisation in the UK for
rheumatoid arthritis. It has been studied in clinical trials as monotherapy or in
combination with methotrexate. It has been compared with methotrexate in
adults with moderate to severe rheumatoid arthritis who have not received
treatment with conventional DMARDs or methotrexate. It has also been
compared with placebo in adults with moderate to severe active rheumatoid
arthritis, who have been treated with, and whose disease did not respond
adequately to, methotrexate. It has also been studied in a clinical trial in
combination with methotrexate, compared with adalimumab in combination
with methotrexate in adults with moderate to severe active rheumatoid arthritis
who have already had methotrexate. It has also been compared with placebo
in adults whose disease did not respond adequately to a TNF inhibitor.

Intervention Baricitinib monotherapy or in combination with
methotrexate
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Adults with moderate to severe, active rheumatoid

Population arthritis whose disease has responded inadequately to,
or who are intolerant of one or more disease modifying
anti-rheumatic drugs (DMARDSs), including conventional
or biologic DMARDs.

Comparators People with moderate active rheumatoid arthritis:

e Combination therapy with conventional DMARDs
(including methotrexate and at least one other
DMARD, such as sulfasalazine and leflunomide)

e Conventional DMARD monotherapy with dose
escalation

e Best supportive care (only where conventional
DMARDs are not appropriate due to intolerance)

People with severe active rheumatoid arthritis that has
not responded adequately to therapy with conventional
DMARDSs only:
¢ Biological DMARDs in combination with
methotrexate (adalimumab, etanercept,
infliximab, certolizumab pegol, golimumab,
tocilizumab, abatacept)
¢ Adalimumab, etanercept, certolizumab pegol, or
tocilizumab (each as monotherapy)

People with severe active rheumatoid arthritis that has
not responded adequately to therapy with DMARDs
including at least one TNF inhibitor:
¢ Rituximab in combination with methotrexate
e When rituximab is contraindicated or withdrawn
due to adverse events:

- Abatacept, adalimumab, certolizumab
pegol, etanercept, infliximab, tocilizumab,
or golimumab, each in combination with
methotrexate

- Adalimumab, etanercept or certolizumab
pegol (each as monotherapy)
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Outcomes

The outcome measures to be considered include:
e disease activity
e physical function
e joint damage
e pain
e mortality
o fatigue
¢ radiological progression
e extra-articular manifestations of the disease
e adverse effects of treatment

¢ health-related quality of life

Economic
analysis

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

The reference case stipulates that the time horizon for
estimating clinical and cost effectiveness should be
sufficiently long to reflect any differences in costs or
outcomes between the technologies being compared.

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

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

The availability and cost of biosimilar products of
etanercept, infliximab and rituximab should be taken into
account.

Other
considerations

If the evidence allows the following subgroups will be
considered. These include people with moderate
disease activity (DAS28 between 3.2 and 5.1) and
severe active disease (DAS28 greater than 5.1).

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does not include specific
treatment combinations, guidance will be issued only in
the context of the evidence that has underpinned the
marketing authorisation granted by the regulator.

Related NICE
recommendations

Related Technology Appraisals:
Certolizumab peqol for treating rheumatoid arthritis after
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and NICE
Pathways

inadequate response to a TNF-alpha inhibitor (2016)
NICE Technology Appraisal TA415. Review date:
October 2019.

Adalimumab, etanercept, infliximab, certolizumab pegol,
golimumab, tocilizumab and abatacept for rheumatoid
arthritis not previously treated with DMARDs or after
conventional DMARDs only have failed (review of TA
guidance 130, 186, 224, 234 and part review of TA
guidance 225 and 247) (2016) NICE Technology
Appraisal TA375. Review date: January 2019.

Tocilizumab for the treatment of rheumatoid arthritis
(rapid review of technology appraisal guidance 198)
(2012) NICE technology appraisal TA247. Guidance on
static list.

Golimumab for the treatment of rheumatoid arthritis after
the failure of previous disease modifying anti-rheumatic
drugs (2011) NICE technology appraisal TA225.
Guidance on static list.

Adalimumab, etanercept, infliximab, rituximab and
abatacept for the treatment of rheumatoid arthritis after
the failure of a TNF inhibitor (2010) NICE technology
appraisal TA195. Guidance on static list.

Appraisals in development (including suspended
appraisals)

Rheumatoid arthritis (after the failure of conventional
DMARDSs) -rituximab. Technology Appraisal [ID333].
Status March 2011: Suspended — manufacturer is no
longer seeking a licence for this indication.

Rheumatoid arthritis - tofacitinib. Technology Appraisal
[ID526]. Publication date: January 2018.

Related Guidelines:

Rheumatoid arthritis in adults: management (2009)
NICE guideline CG79. Review date: August 2018.

Related Quality Standards:

Rheumatoid arthritis in over 16s (2013) Quality Standard
QS33.

Related NICE Pathways:
Rheumatoid arthritis (2015) NICE Pathway.

Related National
Policy

NHS England (2016) Manual for prescribed specialised
services 2016/17. 5. Adult highly specialist
rheumatology services.
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NHS England & BMJ Group (2012) Shared Decision
Making Sheets: Rheumatoid Arthritis.

NHS England (2013) A13. Specialised Rheumatology.
National programmes of care and clinical reference
groups.

Department of Health (2016) NHS Outcomes
Framework 2016 to 2017. Domains 1, 2, 3, 4 and 5.
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o Eli Lilly (baricitinib)
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Arthritis Care

BackCare

Disability Rights UK

Leonard Cheshire Disability
Muslim Council of Britain
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e Pain Concern

¢ Pain Relief Foundation

e Pain UK

¢ South Asian Health Foundation

e Specialised Healthcare Alliance

Professional groups

| | «—British Geriatrics Society

e British Institute of Musculoskeletal
Medicine

National Rheumatoid Arthritis Society

Allied Health Professionals Federation
Board of Community Health Councils in
Wales

British National Formulary

Care Quality Commission

Department of Health, Social Services
and Public Safety for Northern Ireland
Healthcare Improvement Scotland
Medicines and Healthcare products
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NHS Commercial Medicines Unit
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Comparator companies

AbbVie (adalimumab)

Accord Healthcare (methotrexate)
Biogen Idec (etanercept biosimilar,
infliximab biosimilar)

¢ British Orthopaedic Association e Bristol-Myers Squibb (abatacept)
e British Pain Society e Concordia International Rx
e British Society for Rheumatology (methotrexate)
e British Society of Rehabilitation e Hameln Pharmaceuticals
Medicine (methotrexate)
e Physiotherapy Pain Association e Hospira UK (methotrexate, infliximab
e Primary Care Rheumatology Society biosimilar)
e Royal College of General Practitioners | ® Medac (methotrexate, leflunomide)
e Royal College of Nursing e Merck Sharp and Dohme (infliximab,
e Royal College of Pathologists golimumab)
e Royal College of Physicians * Napp Pharmaceuticals (infliximab
¢ Royal Pharmaceutical Society biosimilar)
 Royal Society of Medicine e Orion Pharma (methotrexate)
e UK Clinical Pharmacy Association o Pfizer (methotrexate, sulfasalazine,

etanercept)
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e NHS High Weald Lewes Haven Sanofi (leflunomide)

CCG
Welsh Government

Relevant research groups

UCB Pharma (certolizumab pegol)
Zentiva (leflunomide)

Associated Public Health Groups

Arthritis Research UK

Chronic Pain Policy Coalition
Cochrane Musculoskeletal Group
MRC Clinical Trials Unit

National Institute for Health Research

Public Health England
Public Health Wales
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Appendix C

Definitions:
Consultees

Organisations that accept an invitation to participate in the appraisal; the company that
markets the technology; national professional organisations; national patient
organisations; the Department of Health and the Welsh Government and relevant NHS
organisations in England.

The company that markets the technology is invited to make an evidence submission,
respond to consultations, nominate clinical specialists and has the right to appeal against
the Final Appraisal Determination (FAD).

All non-company consultees are invited to submit a statement’, respond to consultations,
nominate clinical specialists or patient experts and have the right to appeal against the
Final Appraisal Determination (FAD).

Commentators

Organisations that engage in the appraisal process but that are not asked to prepare an
evidence submission or statement, are able to respond to consultations and they receive
the FAD for information only, without right of appeal. These organisations are: companies
that market comparator technologies;

Healthcare Improvement Scotland; other related research groups where appropriate (for
example, the Medical Research Council [MRC], National Cancer Research Institute);
other groups (for example, the NHS Confederation, NHS Alliance and NHS Commercial
Medicines Unit, and the British National Formulary.

All non-company commentators are invited to nominate clinical specialists or patient
experts.

"Non-company consultees are invited to submit statements relevant to the group
they are representing.
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