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B.1 Decision problem, description of the technology and

clinical care pathway

Psoriatic arthritis (PsA) is a chronic, life-long, progressive systemic inflammatory

condition with varied clinical manifestations and an early age of onset

PsA, a musculoskeletal condition, is the most common subtype of peripheral
spondyloarthritis (1), however there is significant overlap between axial and peripheral
subtypes (1, 2)
For most United Kingdom (UK) patients, the onset of PsA is between 30 and 60 years (3),
and peripheral joint disease is progressive (4). Multiple lines of therapy, and therapies
with different mechanisms of action are required for long-term control of the disease (5)
Key factors playing a role in the pathogenesis of PsA include cytokines such as
interleukin (IL)-17 (produced as IL-17A/A homodimer, IL-17F/F homodimer, or IL-17A/F
heterodimer), IL-23, and tumour necrosis factor alpha (TNF), driving local synovial and
skin inflammation, and bone remodelling (6)
The clinical manifestations of PsA are heterogenous, broadly classified into
musculoskeletal, and non-musculoskeletal manifestations
o Musculoskeletal manifestations include peripheral arthritis (7), dactylitis (i.e. “sausage
digit”), and enthesitis (8, 9)
o Non-musculoskeletal manifestations include:
= Skin and nail psoriasis: up to 41% of patients with psoriasis (PSO) develop
concomitant PsA (10-12). PSO frequently precedes development of PsA (~85% of
patients, mean interval of 10 years), however, ~15% of patients may have
simultaneous development of skin and joint disease or joint disease that precedes
PSO (13)
PsA is also associated with other co-morbidities such as uveitis, and inflammatory bowel

disease (14)

PsA is associated with significant clinical, humanistic, and economic burden

In the UK, the overall prevalence of PsA is estimated to be 0.19% (3)

Patients with PsA experience debilitating symptoms including pain, stiffness, and swelling
in one or more peripheral joints (15), PSO-associated symptoms (dry, itchy, and sore skin
patches (16)), and fatigue (17, 18)

There is a significant association between joint damage and disability, and physical
function (19, 20), with the greatest physical impact among patients with enthesitis or

dactylitis compared with all patients with PsA (21)
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Key symptoms of PsA contributing to reduced health-related quality of life (HRQoL)
include joint disease, pain, fatigue, and skin disease (21-24)

Patients with PsA and substantial skin involvement (PSO body surface area [BSA] >3%)
report higher disease burden, and worse patient-reported outcomes than those with less
substantial skin involvement (PSO BSA <3%) (25, 26)

The relationship between PsA and co-morbid conditions is complex, with several also
considered to be manifestations as well as risk factors. These co-morbidities also have a
significant impact on patient quality of life (QoL) (27)

Patients with PsA are also at an increased risk of developing psychological co-
morbidities (28)

The effect of PsA on patients’ physical and mental health can be seen early in the course
of the disease. Patients with early PsA (defined as disease manifestation <2 years before
first rheumatology visit (29)) have significantly lower Short-form 36 (SF-36) domain
scores, and component summaries (mental, and physical) compared with a matched,
age-adjusted general population (p<0.05 for all domains) (30), with HRQoL remaining
significantly impaired at 5-years follow-up

The mean annual per patient healthcare cost of PsA in the UK? (excluding medication
costs) is estimated to be £1,586, including tests, accident and emergency visits, primary
and secondary care consultations, and admitted care (31). Total healthcare costs are
highly correlated with functional status, mainly driven by the cost of secondary care

consultations (31)

Treatments for PsA include conventional disease-modifying anti-rheumatic drugs
(cDMARD), biologic DMARDs (bDMARD), and targeted synthetic DMARDs
(tsDMARD) (32)

The aims of treatments for PsA are to improve the signs and symptoms of disease, inhibit
the structural progression of joint damage, improve functional capacity and QolL, and
reduce pain (33). Recent Group for Research and Assessment of Psoriasis and Psoriatic
Arthritis (GRAPPA) and British Society of Rheumatology (BSR) PsA guidelines
recommend that, where possible, treatment should be selected to address all active
domains of disease with the goal to achieve the lowest level of disease activity in all
domains (34, 35)

Achieving higher treatment targets, such as minimal disease activity (MVDA), Psoriasis
Area and Severity Index (PASI)100, American College of Rheumatology (ACR)50 or
ACR70, results in a greater improvement in patients’ HRQoL (36, 37)

a Using 2012/2013, and 2014/2015 NHS reference costs datasets for hospital episodes (31).
Company evidence submission template for bimekizumab for treating active psoriatic
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e Current treatments result in varying levels of effectiveness on the different disease
manifestations (35); clinical guidelines use a ‘manifestation-based’ approach for treatment

recommendations (34, 35)

Despite currently available treatments for patients with PsA who are b/tsDMARD-
experienced or b/tsDMARD-naive, there is an unmet need for additional treatment
options with a rapid, effective, and sustained response, and improved patient QoL

e Data from clinical studies show that over 50% of TNF-inhibitor (TNFi)-experienced (38-
47), and bDMARD-naive patients (38-40, 44, 46-60) treated with current advanced
therapies fail to achieve American College of Rheumatology (ACR)50, PASI90, or
PASI100 at Week 24, and therefore joint and skin manifestations are not treated optimally

e Uncontrolled disease can result in irreversible joint damage, and functional
impairment (61). Up to 85% of patients with PsA do not achieve MDA or low disease
activity in clinical practice (62)

e Several studies have reported that patients switching to a second TNFi have significantly
poorer response and/or measures of disease activity compared with non-switching
patients (63-65). Furthermore, a systematic literature review (SLR) of randomised
controlled trials (RCTs) investigating IL-17A inhibitors and IL-12/23 inhibitors for patients
who were intolerant to or have responded inadequately to TNFi therapy, reported that
although these therapies are still efficacious in these patients, their efficacy is attenuated
compared with TNFi-naive patients (66)

e Among patients with PsA, 90% express unhappiness with current treatment options, with
a need for better therapies (21), and 40—60% report moderate to severe disease while
being treated with advanced therapies, including biologics (67)

e Poor treatment response in PsA is associated with a substantial negative impact on
patients (68)

Bimekizumab is the only available humanised immunoglobulin monoclonal antibody
that binds to both IL-17F in addition to IL-17A in order to inhibit the IL-17 pathway, a
pivotal driver of inflammation (69, 70)
e |L-17A and IL-17F are cytokines with overlapping biology that are independent pivotal
drivers of inflammation and pathological bone formation in PsA (71-74). Hence, the
inhibition of IL-17F in addition to IL-17A may lead to greater resolution of inflammation

than inhibition of IL-17A alone, as demonstrated by in vitro disease models (72-74)
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e Bimekizumab is anticipated to be used in clinical practice for the treatment of adult
patients with active PsA whose disease has not responded well enough to DMARDSs or
who cannot tolerate them, and only if the patient has:

o Peripheral arthritis with three or more tender joints and three or more swollen joints,
and:
= They have had two cDMARDs and at least one bDMARD, or
= TNFi are contraindicated but would otherwise be considered (as described in the
National Institute for Health and Care Excellence’s [NICE] technology appraisal
guidance on etanercept, infliximab, and adalimumab for the treatment of PsA
(75)).

B.1.1  Decision problem

Bimekizumab (Bimzelx®), alone or in combination with methotrexate (MTX), is indicated for the
treatment of active psoriatic arthritis (PsA) in adults who have had an inadequate response (IR)
or who have been intolerant to one or more disease-modifying anti-rheumatic drugs (DMARDSs)
(Appendix C).

This submission focusses on part of the technology’s marketing authorisation for adult patients
with active PsA whose disease has not responded well enough to DMARDs or who cannot
tolerate them, and only if the patient has:
e Peripheral arthritis with three or more tender joints and three or more swollen joints, and
o They have had two conventional DMARDs (cDMARD) and at least one biological-
DMARD (bDMARD), or
o Tumour necrosis factor inhibitors (TNFi) are contraindicated but would otherwise
be considered (as described in the National Institute for Health and Care
Excellence’s [NICE] technology appraisal guidance on etanercept, infliximab, and

adalimumab for the treatment of PsA (75)).

The decision problem addressed in this submission, including the justification for selecting the
proposed comparator ixekizumab for cost-comparison, is provided in Table 1, which also outlines

any differences from the NICE final scope (76).
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Table 1: The decision problem

Final scope issued by NICE
(76)

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope

Population Adults with active PsA

Adult patients with active PsA whose
disease has not responded well enough to
DMARDSs or who cannot tolerate them, and
only if the patient has:

e Peripheral arthritis with three or more
tender joints and three or more swollen
joints, and

o They have had two cDMARDs and
at least one bDMARD, or

o TNFi are contraindicated but would
otherwise be considered (as
described in NICE’s technology
appraisal guidance on etanercept,
infliximab, and adalimumab for the
treatment of PsA (75))

This population is narrower than the NICE guidance
language for the proposed comparator ixekizumab
(TA537 (77); i.e. ixekizumab is recommended for
patients after two cDMARDSs or for patients who have
had an inadequate response or stopped responding to
TNFi or who are TNFi-Cl). The guidance for
ixekizumab was produced before biosimilar
adalimumab pricing was available for health
technology assessment. The proposed position of
bimekizumab aligns with the most recent NICE
recommendations in PsA (TA768 [upadacitinib (78)],
TA815 [guselkumab (79)]), both of which occurred
after the availability of adalimumab biosimilar. These
latest treatments are approved for patients who have
had two cDMARDSs and at least one bDMARD, or who
are TNFi-Cl. NHS advisers indicated that the use of
IL-17is within the NHS is more consistent with
upadacitinib and guselkumab NICE guidance (78, 79)
than with ixekizumab (77) NICE guidance (80). This is
also consistent with market research data, which
shows that IL17Ais have a lower market share in
b/tsDMARD-naive patients (), with a [Jf market
share in b/tsDMARD-experienced patients. The
market share for IL-17is is higher in the TNFi-ClI
population () versus the full b/tsDMARD-naive
population (81)

Intervention Bimekizumab

Bimekizumab

N/A

Comparator(s) | For people who have only
received 1 previous cDMARD:

¢ cDMARDs

For people whose disease has
not responded adequately to at
least 2 cDMARDs:

Ixekizumab (IL-17Ai)

Ixekizumab is the most relevant comparator in the

scope:

e Ina UK advisory board (N=7), clinical experts
considered IL-17Ais to be the most appropriate
comparators for a cost-comparison submission for
bimekizumab (82)

e In the submission NMA, bimekizumab has
statistically superior or similar efficacy vs
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Final scope issued by NICE
(76)

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope

e bDMARDSs (with or
without methotrexate
including etanercept,
adalimumab, infliximab,
golimumab,
certolizumab pegol,
ixekizumab, and
secukinumab)

e Apremilast

e Tofacitinib

e Upadacitinib

For people whose disease has

not responded adequately to

cDMARDSs and 1 or more TNFi:
e Ustekinumab

Secukinumab

Certolizumab pegol

Tofacitinib

Ixekizumab

Best supportive care

For people in whom TNFi are

contraindicated or not tolerated:
e  Ustekinumab

Secukinumab

Ixekizumab

Tofacitinib

Guselkumab

Upadacitinib

Best supportive care

For people whose disease has
not responded adequately to
cDMARDSs and 1 or more

ixekizumab on joint manifestations (ACR20,
ACR50, ACR70, PsARC), extra-articular
manifestations (PASI75, PASI90, PASI100,
enthesitis, dactylitis), functional capacity/QoL
(HAQ-DI, pain VAS, SF-36 PCS, SF-36 MCS),
and composite measures (MDA, VLDA) (Section
B.3.9.4 & Appendix D)

e In the decision problem population, ixekizumab
has a market share in b/tsDMARD-experienced
patients of ] and an estimated market share in
TNFi-ClI patients of ] (81)

e Bimekizumab was approved for the treatment of
moderate to severe plaque PSO in TA723, with a
cost-comparison vs ixekizumab finding
bimekizumab to have similar health benefits and
costs to ixekizumab (82). In PsA, ixekizumab has
an additional loading dose, while bimekizumab
does not (83)

e Bimekizumab and ixekizumab display equivalent
affinity for blocking IL-17A in vitro, and
bimekizumab is reported to be markedly more
potent than secukinumab at blocking IL-17A (70)

o An NMA shows in a TNFi-experienced population,
bimekizumab is statistically superior vs ixekizumab
for ACR20, PASI100, PsARC, and enthesitis
resolution, with no significant difference in ACR50,
ACR70, PASI75, PASI90, MDA, VLDA, HAQ-DI,
SF-36 MCS, SF-36 PCS, dactylitis resolution, and
pain VAS (Section B.3.9.4.2 & Appendix D). In a
TNFi-CI population, bimekizumab was statistically
superior vs ixekizumab for ACR70, and PsARC,
with no significant difference in ACR20, ACR50,
PASI75, PASI90, and PASI100 (Section
B.3.9.4.3). In a mixed population of TNFi-
experienced, and b/tsDMARD-naive patients,
bimekizumab and ixekizumab were similar for
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Final scope issued by NICE
(76)

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope

bDMARDSs, or for whom these
are not tolerated:

e Guselkumab

e Upadacitinib

e Best supportive care

For people whose disease has
not responded adequately to 2
cDMARDs and 1 or more
bDMARDSs, or for whom these
are not tolerated and have
moderate to severe psoriasis:
e Risankizumab

o Best supportive care

SAEs, discontinuation, and discontinuation due to
AEs (Section B.3.9.4.4.1)

Other comparators are less relevant than ixekizumab

e The in vitro affinity of ixekizumab for IL-17A is
approximately 50—100 times higher than that of
secukinumab (84)

e The systematic review identified no published
PsARC data between Week 12 and 24 in the
TNFi-experienced or b/tsDMARD-naive population
for secukinumab. Only Week 24 data in a mixed
population were identified. Secukinumab does not
have sufficient data to be compared with
bimekizumab in either of the populations of the
NMA: TNFi-experienced patients, and TNFi-ClI
patients

o |L-23is are generally less effective in joints than
bimekizumab and ixekizumab (as measured by
ACR20, ACR50, and ACR70 [Section B.3.9.4]),
have a different mechanism of action, and have
less market share in the decision problem
population (81)

o JAKis are not considered to be appropriate
comparators, as serious safety concerns have
been raised regarding JAKis by the MHRA (85),
EMA (86), and FDA (87). In a UK advisory board
(N=7), a clinical expert noted that the FDA ruling
on JAKis may have made clinicians more cautious
of using JAKis (80). Furthermore, JAKi have a
lower market share than IL-17Ais (81)
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Final scope issued by NICE

(76)

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope

Outcomest

The outcome measures to be
considered include:

Disease activity
Functional capacity
Disease progression
Periarticular disease (for
example enthesitis,
tendonitis, dactylitis)
Axial outcomes
Mortality

Adverse effects of
treatment

HRQoL

e Disease activity: ACR20/50/70
response, PASI75/90/100 response,
composite ACR50+PASI100
response, PSARC response, MDA
response, VLDA response,
mNAPSI resolution

e Functional capacity: HAQ-DI change
from baseline

e Disease progression: vdHMTSS
change from baseline, and
proportion of patients with no
radiographic progression (vdHmMTSS
change from baseline <0.5%)

e Periarticular disease: enthesitis
resolution (LEI), dactylitis resolution
(LDI)

e Axial outcomes: BASDAI change
from baseline

e Adverse effects of treatment: AEs,
including deaths

e HRQoL: SF-36 PCS change from
baseline

e Mortality was not included in the cost-comparison,

as:

o

No trials have demonstrated an effect on
mortality from treatment because of
insufficient follow-up to measure mortality in a
chronic condition like PsA (88, 89)
= In TA803, the ERG’s clinical advisor
agreed that most PsA studies have a
short-follow up duration and do not
capture effects on survival, typically
focussing on capturing differences in
disease activity (88). In TA537, the
ERG also agreed short-term trials are
unlikely to demonstrate any effect of
treatment on mortality (89)
» The time horizon of the cost-
comparison would not be expected to
show a differential effect on mortality

Subgroups to
be considered

None specified

Patients with active PsA:
e who are TNFi-Cl
e who are bDMARD-IR

The data presented in this submission reflects these
populations. They were assessed in order to evaluate
consistency of response across patients within the
proposed population

TDefinitions of trial outcomes are provided in Appendix K.
Abbreviations: ACR, American College of Rheumatology; AE, adverse event; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; bDMARD, biologic disease-
modifying anti-rheumatic drug; bDMARD-IR, biological disease-modifying anti-rheumatic drug-inadequate responders; b/tsDMARD, biological/targeted synthetic disease-
modifying anti-rheumatic drug; cDMARD, conventional disease-modifying anti-rheumatic drug; DMARD, disease-modifying anti-rheumatic drug; EMA, European Medicines
Agency; ERG, external review group; FDA, U.S. Food and Drug Administration; HAQ-DI, Health Assessment Questionnaire-Disability Index; HRQoL, health-related quality of
life; IL-17Ai, interleukin-17A inhibitor; IL-23i, interleukin-23 inhibitor; JAKi, Janus kinase inhibitor; LDI, Leeds Dactylitis Index; LEI, Leeds Enthesitis Index; MDA, minimal
disease activity; MHRA, Medicines and Healthcare products Regulatory Agency; mNAPSI, modified Nail Psoriasis Severity Index; N/A, not applicable; NHS, National Health
Service; NICE, National Institute for Health and Care Excellence; NMA, network meta-analysis; PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis; PSARC,
Psoriatic Arthritis Response Criteria; PSO, psoriasis; QoL, quality of life; SAE, serious adverse event; SF-36 MCS, Short form-36 mental component summary; SF-36 PCS,
Short form-36 physical component summary; TNFi, tumour necrosis factor alpha inhibitor; TNFi-Cl, tumour necrosis factor alpha inhibitor-contraindicated; UK, United Kingdom;
VAS, visual analogue scale; vdHMTSS, van der Heijde Modified Total Sharp Score; VLDA, very low disease activity.
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In this submission, terminology used to describe the populations of interest differs slightly

between sections, in order to retain accuracy and reflect the true population studied.

Currently, the majority of clinical trials in a naive population refer to patients as TNFi-naive or
bDMARD-naive, as they were designed either prior to the availability of targeted synthetic-
DMARDSs (tsDMARDs; Janus kinase inhibitors [JAKI], phosophodiesterase-4 inhibitors [PDE-4i]),
or were limited for use for patients with inadequate response to at least one bDMARD, or when a
bDMARD was not appropriate (90). The maijority of clinical trials in an experienced population
refer to patients as TNFi-experienced or TNFi-IR, as they were designed when standard-of-care
(SoC) was to commence therapy with a TNFi rather than other bDMARDs (90, 91). Recent
treatment guidelines no longer distinguish between bDMARDs (TNFi, interleukin (IL)-12/23i, IL-
17i, IL-23i) or tsDMARDs (JAKI, PDE-4i) as first-line therapies after inadequate response or
intolerance to cDMARDSs (35, 90).

e In Section B.1, in order to reflect the evolving clinical guidelines, patients are referred to
as b/tsDMARD-experienced, or b/tsDMARD-naive.

e In Section B.3, the terminology used for studies included in the Phase 3 clinical trial
programme for bimekizumab aligns with the patient populations included in the studies

o The experienced patients are referred to as TNFi-IR, as per the BE COMPLETE
inclusion criteria (Section B.3.3.1.2)

o The naive patients are referred to as bDMARD-naive, as per the BE OPTIMAL
inclusion criteria (Section B.3.3.1.2).

¢ In Section B.3, the terminology used to describe the NMA aligns with the included
studies:

o TNFi-experienced, for all studies eligible for inclusion, the study populations
included TNFi-exposed patients, or patients with an inadequate response or
intolerance to at least one prior TNFi-therapy

o TNFi-contraindicated (TNFi-Cl), uses studies from the b/tsDMARD-naive
network, but TNFi treatments have been removed

o Mixed population of patients who are b/tsDMARD-naive or TNFi-experienced.

¢ In Section B.4, the terminology aligns with the proposed positioning of bimekizumab:

o bl/tsDMARD-experienced

o TNFi-CL
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B.1.2 Description of the technology being evaluated

The technology being appraised in this submission (bimekizumab) is described in Table 2. The
draft summary of product characteristics (SmPC) and the United Kingdom (UK) public

assessment report are provided in Appendix C.

Table 2: Technology being appraised

UK approved name and
brand name

Bimekizumab (Bimzelx®)

Mechanism of action

Bimekizumab is the first biologic designed to selectively inhibit both
IL-17A and IL-17F (70), cytokines with overlapping biology that are
independent pivotal drivers of inflammation and pathological bone
formation in PsA (71-74). Hence, the inhibition of IL-17F in addition to
IL-17A may lead to greater resolution of inflammation than inhibition of
IL-17A alone, as demonstrated by in vitro disease models (72-74). As
both IL-17A and IL-17F can be produced independently of IL-23,
inhibition of IL-23 can only partially suppress IL-17-mediated
inflammation (74, 92)

Marketing
authorisation/CE mark
status

Bimekizumab does not yet have marketing authorisation for the
indication in this submission. A regulatory submission was made to the
EMA in 08/2022. Submission to MHRA was made in 05/2023 using
the European Commission Decision Reliance Procedure. CHMP
positive opinion was received on 26/04/2023 (93) and MHRA
regulatory approval is expected as early as

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

Bimekizumab is indicated for the treatment of moderate to severe
plaque PSO in adults who are candidates for systemic therapy (94)

Bimekizumab, alone or in combination with MTX; is anticipated to be
licensed for the treatment of active PsA in adults who have had an
inadequate response or who have been intolerant to one or more
DMARDs (Appendix C)

Contraindications:

e Hypersensitivity to the active substance or to any of the
excipients (glycine, sodium acetate trihydrate, glacial acetic
acid, polysorbate 80, water for injections)

e Clinically important active infections (e.g. active tuberculosis)

Method of
administration and
dosage

The recommended dose for adult patients with active PsA is 160 mg
(given as one SC injection of 160 mg) every 4 weeks (Appendix C)

Consideration should be given to discontinuing treatment in patients
who have shown no improvement by 16 weeks of treatment (Appendix
C)

NICE approval has already been received for adult patients with
moderate to severe plaque PSO who are candidates for systemic
therapy (82). For patients who have PsA with coexistent moderate to
severe plague PSOT), the recommended dose is the same as for
plaque PSO (320 mg [given as 2 SC injections of 160 mg each] at
Weeks 0, 4, 8, 12, 16, and Q8W, thereafter). After 16 weeks, regular
assessment of efficacy is recommended and if a sufficient clinical
response in joints cannot be maintained, a switch to 160 mg Q4W can
be considered. For overweight patients with plague PSO ([including
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PsA with coexistent moderate to severe PSO] body weight 2120 kg)
who did not achieve complete skin clearance at Week 16, 320 mg
Q4W after Week 16 may further improve treatment response
(Appendix C). As noted in TA723 (82), the proportion of the moderate
to severe PSO population weighing above 120 kg is expected to be
small

Additional tests or Not required

investigations

List price and average The list price is £2,443 per pack of two pre-filled pens or pre-filled

cost of a course of syringes containing 160 mg/mL solution for injection (hospital only)

treatment (excluding (95); £1,221.50 per 160 mg/ml injection

VAT) The average length of a course of treatment of bimekizumab is
approximately 3 years, based on a 16.50% annual discontinuation
rate. This is associated with a cost of £61,500 at the list price based
on a dosing schedule of 160 mg Q4W

Patient access Bimekizumab is subject to a confidential simple discount PAS price at

scheme/commercial a cost of £JJ] (] discount off list price) per 160 mg/mL injection pre-

arrangement (if filled syringe or pre-filled pen (excl. VAT)

applicable)

1The moderate to severe PSO population in the clinical trials was defined as PASI score 212 and BSA affected
by PSO 210% and IGA =3 on a 5-point scale (96-98), and NICE define severe PSO in TA723 guidance as total
PASI 210 and a DLQI of 210.

Abbreviations: BSA, body surface area; cDMARD, conventional disease-modifying anti-rheumatic drug; CHMP,
Committee for Medicinal Products for Human Use; DLQI, Dermatology Life Quality Index; DMARD, disease-
modifying anti-rheumatic drug; EMA, European Medicines Agency; IGA, Investigator's Global Assessment; IL-
17A, interleukin-17A; IL-17F, interleukin-17F; IL-23, interleukin-23; MHRA, Medicines and Healthcare products
Regulatory Agency; MTX, methotrexate; NICE, National Institute for Health and Care Excellence; PAS, patient
access scheme; PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis; PSO, psoriasis; Q4W, every 4
weeks; Q8W, every 8 weeks; SC, subcutaneous; SmPC, summary of product characteristics; VAT, value-added
tax.

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

treatment pathway

B.1.3.1 Disease overview and patient burden

Spondyloarthritis refers to a group of interrelated, systemic, chronic, rheumatic inflammatory
diseases. Affected sites include entheses (i.e. the attachment points for ligaments and tendon to
bone), the axial skeleton (including the spine and sacroiliac joints of the pelvis), peripheral joints,
the skin, and various other non-musculoskeletal structures (e.g. the gut, eye and aortic

valve) (99). Based on the main clinical manifestation, spondyloarthritis is classified into two major
subtypes: axial or peripheral (1). PsA, a musculoskeletal condition, is the most common subtype
of peripheral spondyloarthritis (1). However, there is significant overlap between axial, and
peripheral subtypes, with patients with PsA often experiencing axial manifestations (e.g.

sacroiliitis, and spondylitis) (1, 2).

PsA is a chronic, life-long condition, with an early age of onset (between 30—60 years for most
UK patients (3)). Multiple lines of therapy, and therapies with different mechanisms of action are

required for the long-term control of PsA (5).
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PsA occurs as a result of genetic predisposition and environmental triggers, activating the innate
and adaptive immune system (100). This activation results in the expansion of immune cells
which cause inflammation and damage to skin, joints, and entheses. Key factors playing a role in
the pathogenesis of PsA include cytokines such as interleukin-17 (IL-17; produced as IL-17A/A
homodimer, IL-17F/F homodimer, or IL-17A/F heterodimer), IL-23, and tumour necrosis factor
alpha (TNF) driving local synovial and skin inflammation, and bone remodelling (6). Importantly,
elevated levels of IL-17A and IL-17F have been shown in both skin and synovium from patients
with PsA, with IL-17F levels elevated to an even greater extent than IL-17A, indicating a
pathogenic role in PsA (101, 102). IL-17A and IL-17F are independent pivotal drivers of
inflammation and pathological bone formation (71-74). The contribution of these pathogenic
mechanisms may vary across different tissues, such as the synovium and the skin (103).
Treatments targeting IL-23 and IL-17 inflammatory pathways in patients with PsA reduce
symptoms and disease progression (104), highlighting the key role these cytokines play in the

pathogenesis of PsA.

B.1.3.1.1 Disease manifestations and symptoms

The clinical manifestations of PsA are heterogenous and vary between patients, resulting in a
burdensome symptom profile across multiple areas of the body owing to the systemic
inflammatory nature of PsA. These manifestations can be broadly classified into musculoskeletal
(Section B.1.3.1.1.1) and non-musculoskeletal (Section B.1.3.1.1.2).

Five overlapping subtypes of PsA have been described, depending on the pattern of joint
involvement (105, 106). These include (105):

o Distal arthritis (which predominantly involves the distal interphalangeal joints of the toes,

fingers and thumbs)

e Oligoarticular arthritis (<4 affected joints, usually with an asymmetrical distribution)

e Polyarticular arthritis (=5 affected joints)

e Predominant spinal involvement

e Arthritis mutilans (a destructive form of arthritis which results in severe joint and bone

damage).

B.1.3.1.1.1 Musculoskeletal manifestations

The main musculoskeletal symptoms of PsA include pain, stiffness, and swelling in one or more
peripheral joints (15). Hallmark peripheral musculoskeletal manifestations of PsA include
peripheral arthritis (7), and the periarticular manifestations dactylitis (i.e. “sausage digit”) and
enthesitis (8, 9). Dactylitis is swelling commonly affecting digits in the feet, but can also affect the
hands, and multiple digits simultaneously, often occurring asymmetrically (8, 107). It presents as

a tender, erythematous (red), warm digit, or as a swollen, asymptomatic digit (8). Enthesitis (i.e.
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inflammation of entheses) causes pain and stiffness, particularly during movement (9, 108).
Enthesitis and dactylitis are associated with higher disease activity, and overall disease burden,
reduced functional status, greater pain, fatigue, and disability vs patients who have PsA without
these features (109). Axial manifestations of PsA primarily involve inflammation between the

spinal vertebrae, and inflammation of the sacroiliac joints (7).

Joint damage in PsA is usually measured by X-ray (conventional radiography). Radiographic
features of PsA include (110):

e joint erosions

e joint space narrowing

e bony proliferations

e osteolysis (destruction of bone tissue)

e ankylosis (stiffening/immobility of joint due to fusion of bone)

e spur (i.e. bony projections) formation, and

e spondylitis (inflammation leading to fusion of the spine).

Joint damage can also be detected clinically, by identifying deformed, fused, or flail joints (111).
Radiographic damage (i.e. joint damage measured by radiography) and functional impairment

occurs in up to 47% of patients with PsA, within a median interval of 2 years of PsA onset (112).

In most patients with PsA, peripheral joint disease is progressive (4), and in general, physical
functioning in PsA worsens as the number of inflamed joints and disease activity increases (20).
The rate of joint damage progression increases when the disease is left untreated (113). In a
study of 1,077 patients with PsA, greater damage was observed using clinical and radiographic
measures among patients seen in a specialised clinic more than 2 years after diagnosis vs those
first seen within 2 years; the patients presenting later had higher rates of axial and peripheral
disease (p=0.02), radiographic damage (p<0.0001), and a higher mean number of damaged
joints (p<0.0001) (113). In another study, a delay in PsA diagnosis of more than 6 months from
symptom onset to first rheumatology visit was associated with poor radiographic outcome, and

worse long-term physical function (114).

Notably, certain characteristics are predictive factors for the structural progression of joint
damage in PsA, including systemic inflammation (indicated by elevated levels of high sensitivity
C-reactive protein [hs-CRP]) (115, 116), and the existence of radiographic damage, where
patients with damage are more prone to develop further damage, particularly in the presence of
elevated hs-CRP (117). Radiographic damage is also reported to be a prognostic factor of
mortality in patients with PsA (118).
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Taken together, this highlights the need for early diagnosis and effective treatments early in the
treatment pathway to prevent the progression of damage and disability. The recent British
Society for Rheumatology (BSR) 2022 guidelines propose the earlier use of b/tsDMARDs after
failure of one cDMARD (the use of biologics after one cDMARD is not currently permitted by
NICE), for patients with poor prognostic factors, or severe active disease (35). The BSR
guidelines cite the CONTROL study, which showed that when comparing dose escalation of MTX
with the addition of TNFi in patients with an inadequate response after initial MTX therapy, a
significantly higher proportion of patients achieved minimal disease activity (MDA) at Week 16
after introducing adalimumab vs dose escalation of MTX (35, 119). The guidelines also cite the
SEAM-PsA study, which compared etanercept with etanercept plus MTX combination therapy,
and MTX monotherapy, and demonstrated superiority of etanercept over MTX (35, 120).

B.1.3.1.1.2 Non-musculoskeletal manifestations and other co-morbidities
PsA is also associated with non-musculoskeletal manifestations (including skin and nail psoriasis

[PSO]) and other co-morbidities (such as uveitis, and inflammatory bowel disease [IBD]).

B.1.3.1.1.2.1 Psoriasis and nail psoriasis

PSO is an inflammatory skin disease which causes raised, scaly patches, with a prevalence of
1.92% in UK adults (2017) (121); up to 41% of patients with PSO develop concomitant PsA (10-
12). PSO frequently precedes development of PsA (in ~85% of patients with PsA, with a mean
interval of 10 years), however ~15% of patients may have simultaneous development of skin and
joint disease or joint disease that precedes PSO (13). Patients who have PsA with skin
involvement experience a variety of PSO-associated symptoms, typically presenting with thick
red, scaly patches of skin that can be dry, itchy, and sore (16). Commonly affected areas include
the elbows, knees, lower back, face, scalp, hands, and soles of the feet. Patients with PsA and
substantial skin involvement (PSO body surface area [BSA] >3%) report higher disease burden,
and worse patient-reported outcomes (PROs) than those with less substantial skin involvement
(PSO BSA <3%) (25, 26). In a quantitative study of adult patients formally diagnosed with PsA
and receiving treatment (2-hour online focus group, n=5; 45-minute online interviews, n=234),
30% of patients reported that skin-related symptoms have a greater emotional impact versus

joint-related symptoms (26%) (122).

Nail PSO is present in up to 80% of patients with PsA, characterised by pitting (i.e. superficial
depressions), onycholysis (detachment of the nail from the nail bed), sublingual hyperkeratosis (a
build-up of skin cells underneath the nail), transverse grooves/ridges, and discolouration (123).
Symptoms of nail PSO include pain and functional impairment, impacting on daily activities (124,
125). In a large retrospective observational study of 2,042 adults with PSO (38.4% of which had
PsA), the 16% of patients with nail PSO reported higher pain, fatigue, and Dermatology Life
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Quality Index (DLQI) scores, and were more likely to have anxiety, and depression than those
without nail PSO (124).

B.1.3.1.1.2.2 Other co-morbidities

Other co-morbidities associated with PsA include immune-mediated ophthalmic disease in the
form of uveitis, and IBDs such as ulcerative colitis, and Crohn’s disease (14). Patients may also
experience co-morbid cardiovascular disease, metabolic syndrome, diabetes, osteoporosis,
mood disorders, fibromyalgia, non-alcoholic fatty liver disease, and obesity (14, 126, 127). The
relationship of these co-morbid conditions with PsA is complex; several comorbidities are also

considered to be clinical manifestations of PsA, as well as risk factors.

The co-morbidities associated with PsA have a significant impact on patient quality of life (QoL).
In a systematic literature review (SLR) of 18 publications investigating co-morbid conditions,
across a range of PROs (including EQ-5D, Health Assessment Questionnaire [HAQ], Short-form
[SF-36]), fibromyalgia, metabolic syndrome, smoking, and alcohol consumption were found to
have a negative impact on overall health-related quality of life (HRQoL) in patients with PsA (27).
A higher number of co-morbidities and/or more severe co-morbid conditions were shown to
further worsen HRQoL. For example, patients with a Charlson Comorbidity Index (CCl) of 1 or 22
vs those with a CClI of 0 reported significantly higher HAQ and Patient’'s Global Assessment
(PtGA) scores (p<0.001 and p=0.021, respectively). Overall, this study highlighted that more than
half of patients with PsA suffer from at least one co-morbid condition, and that HRQoL is

impaired in these patients more than in patients with PsA alone.

Patients with PsA are at increased risk of developing psychological co-morbidities. Compared
with a matched UK general population, the prevalence of depression is significantly higher
among patients with PsA (standardised morbidity ratio: 1.3; p<0.005) (128). In another study
comparing patients with PsA vs those with PSO without PsA, the rates of both depression and
anxiety (defined as a Hospital Anxiety and Depression Scale [HADS] subscale score of 28) were
higher in patients with PsA (prevalence of depression 22.2% vs. 9.6%, p=0.002; anxiety 36.6%
vs. 24.4%, p=0.012; co-morbid depression and anxiety 17.7% vs. 6.7%, p=0.002) (28). Grouping
patients into HADS <7 (unlikely), HADS 8-10 (possible), and HADS =11 (probable), the
likelihood of depression or anxiety in patients with PsA was greater with unemployment
(p<0.0001, and p=0.02, respectively), a higher actively inflamed joint count (p<0.0001, p=0.0005,
respectively), and a higher score on the Physician’s Global Assessment (PhGA) (p<0.0001,
p=0.0009, respectively) (28). In addition, all PROs were poorer in patients with depression, and

anxiety (28).
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B.1.3.1.1.3 Impact on daily living and quality of life

In a survey of 1,286 patients from eight countries including the UK, the most common
moderate/major impacts of PsA were on physical activity (78%), ability to perform certain
activities (76%), work productivity (62%), and career path (57%) (129). A high proportion of
patients reported a moderate/major impact on emotional/mental wellbeing (69%), romantic

relationships/intimacy (56%), and relationships with family/friends (44%).

In a quantitative study of adult patients formally diagnosed with PsA and receiving treatment,
which aimed to further understand the impact of PsA on patients’ lives, PsA symptoms were
reported to negatively affect completing daily activities, with patients agreeing they struggled or

often could not perform activities related to (122):

e Dressing: do up buttons (78%), tie shoelaces (75%), put on socks (73%), squeeze
shampoo bottles/open moisturiser tubs (72%)

e Cooking and eating: open jars/cartons/bottles (83%), open canned foods (76%), hold
and use cutlery (60%), hold a glass or a mug (56%)

o Work and hobbies: sit at a desk for long periods (81%), play a musical instrument
(73%), type on a keyboard (65%), and use a mobile phone (53%)

o Simple household chores: reach for items on the top or bottom shelf at the
supermarket (76%), iron (70%), and turn a tap on (57%)

e Transport: drive a car (64%), take public transport (64%)

e Caregiving: care for children/dependents (72%).

In addition, the study found that PsA can have a negative impact on developing and maintaining
relationships with loved ones; 53% of patients agreed strongly/slightly that their loved ones don’t
understand enough about PsA, 43% that their condition has created problems or arguments with
their partner or close family members, 38% that their condition has prevented them/delayed them
finding a life partner, and 31% that they have had a relationship end because their friends,
spouse or significant other did not understand their condition. Patients with PsA may also
struggle to make or keep friends; 60% of patients agreed strongly/slightly that they try to hide
their condition from other people, 58% that their social life is limited because of their PsA, 54%
are afraid of going near other people who might be ill due to their weak immune system caused
by their PsA treatment, and 36% struggle to make and keep friends because of their PsA. Finally
PsA has a negative impact on patient’s career aspirations, and almost two fifths have felt

discriminated against at work.
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Patients with PsA also experience worse sleep quality vs those without PsA (130). Sleep quality
among patients with PsA has been shown to deteriorate according to the severity of pain caused
by skin lesions or joint involvement, and with the number of tender joints, and increased

CRP (130). The decrease in quality of sleep is related to the intensity of fatigue (130), another
common symptom of chronic inflammatory diseases of the joints and skin. Studies have reported
severe fatigue is observed in ~30% of patients with PsA (17, 18). Using a numeric rating scale
for fatigue (range 0—10), multiple factors were reported to contribute to fatigue (score >5/10) in
PsA, including disease-related factors (current PSO, tender joint count [TJC], and enthesitis) and
patient-related variables (years of education, female gender) (131). Higher fatigue scores
(measured by Psoriatic arthritis Impact of Disease [PsAID]-12) in patients with PsA are also

associated with significantly poorer HRQoL assessed by EQ-5D (p<0.01) (24).

In addition to fatigue, other symptoms of PsA contributing to reduced HRQoL include joint
disease, pain, and skin disease (21-24). In the Multinational Assessment of Psoriasis and
Psoriatic Arthritis (MAPP) study (conducted in Europe and North America), the most important
factors for self-perceived disease severity were joint pain or swelling (45%), itching (18%),
location and size of skin lesions (10%), and lack of sleep (7%) (21). In the US-based
DISCONNECT study, both patients and physicians reported the most bothersome symptoms of
PsA are joint pain, soreness, and tenderness (22). Another study showed that the severity of
joint, and impact of skin symptoms are strongly associated with lower QoL (both p<0.0001, as
measured by PsAQoL) (23).

The effect of PsA on patient QoL, with the disease impacting both physical and mental health
aspects, can already be seen early in the course of the disease. Patients with early PsA (defined
as first manifestation of arthritis, enthesitis, dactylitis, or spondyloarthritis less than two years
before the first visit to the rheumatology clinic (29)) have significantly lower scores in all SF-36
domains (physical functioning, role physical, bodily pain, general health, vitality, social
functioning, role emotional, and mental health) and component summaries (mental, and physical)
compared with a matched, age adjusted general population (p<0.05 for all domains),
demonstrating the negative impact of disease across both physical and mental health begins
early after disease onset (30). At 5-years follow-up, HRQoL for patients with PsA remained
significantly impaired compared with the general population, as indicated by lower scores in all
SF-36 domains. Furthermore, patients with polyarthritis (=5 peripheral joints) experienced poorer
QoL in most SF-36 domains at inclusion, and at 5-years follow-up, vs patients with mono- or
oligo-arthritis (<5 joints) (30), again highlighting the importance of rapid intervention and
prevention of disease progression. Furthermore, a real-world point in time survey investigating

the prescribing choices of first- or second-line TNFi vs non TNFi biologic therapy on PROs in
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patients with PsA found that the use of non-TNFi biologics (IL-23i or IL-17i) as first-line therapy

may results in improvements in PROs vs use of TNFi (132).

B.1.3.1.2 Epidemiology

The overall prevalence of diagnosed PsA in the UK is 0.19% (based on a cross-sectional study
of 4,785,619 adult patients [aged 18 to 90 years] between 1994 and 2010 in The Health
Improvement Network [THIN] database in the UK (3)). PsA commonly affects working age adults;
most UK patients (67.7%) received their first read code for PsA between the ages of 30 and

60 years (median age: 44.8 years) (3). The prevalence peaked between 50-59 years (0.36%).
Using the 2021 mid-year resident population estimate for the UK from the Office for National
Statistics (ONS; 67,026,300 people), based on a prevalence of 0.19%, PsA is estimated to affect
~127,350 people (133). This is a conservative estimate, as the THIN study only included patients
seeking medical intervention. PsA affects men and women equally (134), and up to 41% of

people with the inflammatory skin condition PSO (10-12).

B.1.3.2 Economic burden

A significant economic burden is placed on the healthcare system by PsA. The total mean annual
per patient healthcare cost of PsA in the UK is estimated to be £3,870 (standard error [SE]:
£394), including medication costs, tests, accident and emergency visits, primary and secondary
care consultations, and admitted care (31). Excluding medication costs, the total mean annual
cost per patient is £1,586 (SD: £1,639). Increased functional impairment correlates with
increased costs; each 1-point increase in Health Assessment Questionnaire — Disability Index
(HAQ-DI) score (a measure of functional impairment) is associated with an increase of £547 in
total annual healthcare costs (excluding medication costs; using 2012/2013, and 2014/2015
National Health Service [NHS] reference costs datasets for hospital episodes) (31). This
relationship is mainly driven by the cost of secondary care consultations, but also admitted care
and primary care consultations (31). Higher cost increases are associated with a HAQ-DI score

of 2-3, and disease duration >10 years (31).

While the burden of PsA to the NHS is substantial, PsA also presents a significant burden to
society and to patients. The indirect costs of PsA present a significant socioeconomic burden,
resulting from absenteeism (sick leave, unemployment, leaving work before retirement age), and
presenteeism (an individual is present at work but productivity is lower due to disease) (135). In a
UK-based study (N=400), 26% of working-age patients with PsA were unemployed (136). In
employed patients, absenteeism (14%), presenteeism (39%), and productivity loss (46%)
reduced contributions at work, with higher disease activity associated with worse work outcomes
(136). In another survey, 31.5% of patients reported missing work in the past 12 months as a

result of their PsA, with 31.6% reporting an impact on their ability to work full time (21).
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Another SLR of studies investigating the costs, benefits and burden of PsA reported that, despite
differences in study design, definition of costs, and time periods making comparison difficult, the
included studies agree that PsA is associated with ‘enormous healthcare expenditure’ including
direct costs, and indirect costs that are mainly related to productivity losses (137). These direct
and indirect costs of PsA were reported to be substantially higher vs patients with PSO without
arthritis, or other inflammatory diseases, likely due to the presence of more than one complex
condition (i.e. PSO and PsA) (137).

B.1.3.3 Clinical pathway of care and proposed positioning of

bimekizumab

The aim of treatments for PsA is to improve the signs and symptoms of disease (including skin
and nail involvement), inhibit the structural progression of joint damage, improve functional
capacity and QoL, and reduce pain (33). Achieving higher treatment targets, such as MDA,
Psoriasis Area and Severity Index (PASI)100, American College of Rheumatology (ACR)50 or
ACRY70 result in a greater improvement in patients’ HRQoL (36, 37). Patients achieving MDA
have significantly lower Psoriatic Arthritis Impact of Disease PsAlD-12 scores than those who do
not achieve MDA (p<0.0001), with all individual components less than 4 (considered a good
outcome) in patients with MDA (36). In patients achieving higher PASI and ACR response

categories, incremental benefits in QoL were observed (37).

Treatments for PsA include cDMARDs, bDMARDs, and tsDMARDs (32). The latest BSR
guidelines recommend that b/tsDMARDSs should be considered after failure or intolerance to one
cDMARD in patients with active peripheral PsA (defined as at least three tender, and three
swollen joints, or those with fewer joints but severe disease impact [defined as two or more
domains involved], extra-articular involvement or impaired QoL), active psoriatic enthesitis, or

active psoriatic dactylitis (35).

Currently, NICE guidance for patients with PsA with peripheral arthritis with three or more tender
joints and three or more swollen joints do not recommend the use of b/tsDMARDs after one
cDMARD (35). NICE guidance recommends that bDMARDs may be used to treat PsA after two
cDMARDs have been tried (individually, or concurrently) (32). The current UK clinical pathway of
care, based on NICE technology appraisal guidance (Figure 1) shows current recommended
therapies for different populations of patients with PsA, including patients whose disease is
poorly controlled after two or more cDMARDs (biologic-naive), patients for whom a TNFi is
contraindicated but would otherwise be considered (TNFi-Cl), and patients who have had two or
more cDMARDSs and at least one bDMARD (biologic-experienced). Although several therapies

are recommended for these patients, there remains an unmet need for novel therapies that
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provide an additional therapeutic option for patients with this chronic, progressive, life-long
condition (Section B.1.4).

Bimekizumab is the first biologic designed to selectively inhibit both IL-17A and IL-17F (70),
cytokines with overlapping biology that are independent pivotal drivers of inflammation and
pathological bone formation in PsA (71-74). Bimekizumab is anticipated to be used in clinical
practice (Figure 1), alone or in combination with MTX, for adult patients with active PsA whose
disease has not responded well enough to DMARDs or who cannot tolerate them, and only if the
patient has:
e Peripheral arthritis with three or more tender joints and three or more swollen joints, and
o They have had two cDMARD and at least one bDMARD, or
o TNFi are contraindicated but would otherwise be considered (as described in
NICE’s technology appraisal guidance on etanercept, infliximab, and adalimumab
for the treatment of PsA (75)).

The most relevant comparator for this submission is the IL-17Ai, ixekizumab (see Table 1 in

Section B.1.1 for justification).

Of note, bimekizumab, ixekizumab, and other therapies in the PsA clinical pathway of care
(excluding JAKis) are also recommended by NICE for the treatment of patients with moderate to
severe PSO (82, 138-146); these patients may have concomitant PsA (PsA affects up to 41% of
people with PSO (of any severity) (10-12)).
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Figure 1: The clinical pathway of care comprising current NICE recommended therapies and
proposed positioning of bimekizumab

PsA with 23 tender joints and 23
swollen joints
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Sources: NICE NG65 (32); NICE TA199 (75); NICE TA220 (147); NICE TA445 (148); NICE TA543 (149); NICE
TAS537 (77); NICE TA433 (150); NICE TA340 (151); NICE TA768 (78); NICE TA815 (79); NICE TA803 (152).
FIncludes all TNFi recommended for biologic naive patients; $The proposed positioning for bimekizumab also
includes patients who are intolerant to TNFi; JJAlone or with MTX. The positioning for guselkumab, upadacitinib,
and risankizumab also includes patients who are intolerant to DMARDs; §With MTX; 11Alone or with cDMARDs;
T1Due to the recent availability of TNFi biosimilars as first-line therapies after non-response to adequate trials of
at least two cDMARDSs, non-biosimilars are not expected to be used at first-line for the majority of patients, except
for those for whom TNFi are contraindicated.

Abbreviations: bDMARD, biologic disease-modifying anti-rheumatic drug; cDOMARD, conventional disease-
modifying anti-rheumatic drug; i, inhibitor; IL, interleukin; JAK, Janus kinase; MTX, methotrexate; NICE, National
Institute for Health and Care Excellence; PDE-4, phosphodiesterase-4; PsA, psoriatic arthritis; PSO, psoriasis;
TNF, tumour necrosis factor alpha.

Key

B.1.4 Unmet need

Several unmet needs exist in the treatment of PsA (Section B.1.4.1.1 to Section B.1.4.1.4).
Bimekizumab helps to address some of these unmet needs, providing patients with PsA who are
b/tsDMARD-experienced or b/tsDMARD-naive an additional, well-tolerated therapeutic option

with a rapid and sustained response (Section B.3).

Company evidence submission template for bimekizumab for treating active psoriatic
arthritis [ID4009]

© UCB (2023). All rights reserved Page 29 of 122



B.1.4.1.1 More treatment options that optimally treat joint and skin
manifestations associated with PsA

Patients with PsA experience different manifestations, with current treatments achieving different
levels of effectiveness on each (35). Clinical guidelines include treatment recommendations for
manifestations such as peripheral arthritis, axial disease, enthesitis, dactylitis, and other non-
articular manifestations (34, 35). The other non-articular manifestations are divided into the
domains of PSO, uveitis, and IBD in the BSR 2022 guidelines (35), and skin PSO, and nail PSO
in the Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) 2021
guidelines (34). The guidelines recommend that, where possible, treatment should be selected to
address all active domains of disease with the goal to achieve the lowest level of disease activity
in all domains (34, 35).

Patients with PsA with more severe PSO have worse disease burden (i.e. pain, fatigue) and
impaired QoL, with this psychosocial impairment maintained in those patients who achieve low
disease activity (Disease Activity Index in PsA-Low Disease Activity [DAPSA-LDA]) with active
PSO (25, 153, 154). This demonstrates the importance of skin symptoms on overall disease
burden and the need to achieve optimal control of both domains. While a study has shown that
improvement in joint symptoms alone is a larger driver for increasing patients HRQoL than
improvement in skin symptoms alone, improvements in both joint and skin symptoms are

required to achieve optimal patient HRQoL levels (155).

Several treatments are available for PsA (Figure 1), however, there is a lack of treatments able to
adequately treat both joint and skin manifestations in both bDMARD-experienced, and TNFi-
naive populations. Data at Week 24 from clinical studies shows that over 50% of TNFi-
experienced patients (38-47), and over 50% of bDMARD-naive patients (38-40, 44, 46-54)
treated with current advanced therapies fail to achieve ACR50, PASI90, or PASI100.

There is therefore a need for new treatment options that optimally treat both joint and skin

manifestations associated with PsA in b/tsDMARD-experienced and b/tsDMARD-naive patients.

B.1.4.1.2  Ability to achieve complete disease control or remission

Notably, according to two discrete choice experiment studies, including one UK-based study,
efficacy is the attribute most frequently reported as most important by patients with PsA (156,
157).

Guidelines in PsA recommend a treat-to-target approach (including the recently published BSR
PsA guidelines), aiming for low disease activity or remission (34, 35, 90). The composite
outcome measures MDA, and very low disease activity (VLDA; which consider joints, and skin

symptoms, pain, patient assessment of disease activity, enthesitis, and QoL ) define a low
Company evidence submission template for bimekizumab for treating active psoriatic
arthritis [ID4009]

© UCB (2023). All rights reserved Page 30 of 122



disease activity state or remission, respectively (see Appendix K for further details). The use of
MDA is anticipated to grow, as guidelines recommend aiming for low disease activity (158, 159).
However, even with currently available advanced therapies (-(DMARDs and tsDMARDs), a

substantial proportion of patients with PsA fail to achieve complete disease control or remission.

An SLR and meta-analysis investigating the prevalence of MDA in 12,469 patients with PsA
treated with at least one biologic therapy across randomised controlled trials (RCTs; 2009-2017)
and 45 real-world studies reported that the overall prevalence of MDA in real-world studies was
only 37% (95% confidence interval [Cl]: 34%, 41%) (160). Across the identified RCTs, at

~6 months follow-up, the proportion of patients achieving MDA when all bDMARDs were grouped
(TNFi, IL-17i, and IL-12/23i) was 32% (95% CI: 27, 38), with a similar prevalence across the
various modes of action (TNFi: 30% [95% CI: 27, 51]; IL-17i: 29% [95% CI: 23, 36]; IL-12/23:
23% [95% CI: 16, 32]) (160). Another SLR of real-world evidence reported that among studies
using PsA-specific metrics, 35-85% of patients with PsA do not achieve MDA or low disease
activity (LDA) (62).

Uncontrolled disease can result in irreversible joint damage and functional impairment (61).
Achieving MDA, which corresponds to a state of low disease activity, leads to better radiographic
outcomes (161, 162), and improved PROs (including QoL, functional ability, and work
productivity) (163, 164). The rapid attainment of MDA is key for a positive impact on the lives of
patients with PsA, as failure to achieve MDA in the first year after diagnosis has been associated

with worse PROs, which persisted long-term (165).

This suggests that there is an unmet need for therapies with increased efficacy, which better help

patients achieve low disease activity or remission and further optimise care for patients with PsA.

Furthermore, the achievement of LDA, as defined by other outcome measures such as DAPSA
disease states and ACR50 criteria, has been associated with improved patient productivity, and
fewer days affected by absenteeism and presenteeism in the household and workplace (166). As
indirect costs such as absenteeism and presenteeism are significant contributors to the
economic burden of PsA (135), more therapeutic options that help patients to achieve stringent

disease outcomes may help ameliorate this socioeconomic burden.

B.1.4.1.3 A treatment with prolonged efficacy, and additional treatment

options for patients who have failed previous therapy

In addition to increased efficacy, there is also an unmet need for additional therapeutic options
that help patients to achieve their treatment goals, particularly as PsA is a lifelong disease (age
of onset between 30 and 60 years in the UK (3)). Switching between b/tsDMARDs during long-
term disease management is a recommended strategy for patients who do not experience a
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benefit to or are intolerant of one treatment (35, 90). NICE technology appraisal (TA) guidance
for available biologics suggests switching therapy if no response is observed at 12 weeks (e.g.
TNFi) (75, 147, 167) to 16 weeks (e.g. IL-17Ai) (77, 148). The need for switching in patients who
fail to respond adequately to, or are intolerant of a bDMARD is also acknowledged by the
European Alliance of Associations for Rheumatology (EULAR), who recommend switching to
another bDMARD or tsDMARD, including one switch within a class (90).

In clinical practice, switching from TNFi therapy occurs frequently. In a study of 141 UK patients
with PsA, at the end of the study period (mean: 4.5 years [range: 3.4-5.5 years]), 56%, 15%, 5%,
and 3% of patients remained on their first-, second-, third-, and fourth- or later line TNFi,
respectively, while 21% permanently discontinued TNFi therapy (168). The mean duration of
therapy for patients who remained on their initial TNFi therapy was 53.6 months (standard
deviation [SD]: 6.6), and 19.2 months (SD: 16.6) in those who discontinued their first TNFi (9.7%
discontinued within 3 months) (168). At subsequent therapy lines, the average duration of
treatment with TNFi decreased, and the proportion of patients discontinuing treatment within

3 months of initiation increased, and successive switches of TNFi therapy were associated with

progressively less benefit (168).

Several studies have reported that patients switching to a second TNFi have significantly poorer
response and/or measures of disease activity compared with non-switch patients (63-65). In
addition, an SLR of RCTs investigating IL-17Ai and IL-12/23i for patients who were intolerant to
or have responded inadequately to TNFi therapy reported that although these therapies are still
efficacious in these patients, their efficacy is attenuated compared with TNFi-naive patients (66).
The efficacy of ixekizumab, and secukinumab was significantly reduced in TNFi-experienced
patients versus TNFi-naive patients for the measures of ACR20 (risk ratio [RR]: 0.71 [95% CI:
0.62, 0.80]; p<0.001), ACR50 (RR: 0.55 [95% CI: 0.45, 0.66]; p<0.001), ACR70 (RR: 0.63 [95%
Cl: 0.47, 0.83]; p=0.001), and resolution of enthesitis (RR: 0.72 [95% CI: 0.61, 0.84]; p<0.001),
and numerically lower for PASI75 (RR: 0.89 [95% CI: 0.73, 1.07]), PASI90 (RR: 0.79 [95% CI:
0.59, 1.05]), and resolution of dactylitis (RR: 0.88 [95% CI: 0.70, 1.10]). Another study found that
approximately 40% of patients persisted on biologic therapy after 20 months of treatment,

however only 20% of patients remained on any particular biologic after 5 years (169).

Clinicians in a UK advisory board indicated that patients who are poorly controlled after being on
all available treatment classes may need to cycle back to previous therapies (80). There is
therefore an unmet need for other therapeutic options that provide a sustained response. There
is also a need for therapies that are effective in patients who need to switch from biologics (e.g.

TNFi) due to lack of efficacy or intolerance, and in patients who are b/tsDMARD-naive.
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B.1.4.1.4 Improved patient treatment satisfaction and QoL

Among patients with PsA, 40—-60% report moderate to severe disease while being treated with
advanced therapies, including biologics (67). Poor treatment response in PsA is associated with
a substantial negative impact on patients (68). A study of 3,714 patients with PsA receiving
immunomodulatory therapy determined patients to be failing therapy if after 23 months physician-
rated disease severity had worsened, remained severe, was unstable/deteriorating, or they were
dissatisfied with disease control and/or did not consider treatment a success. These patients had
significantly poorer HRQoL compared with those who had treatment success (as measured by
EQ-5D-3L, SF-36 Physical Component Summary [PCS], Mental Component Summary [MCS];
p<0.0001 for all measures) (68). In addition, these patients reported significant impairments in
physical functioning (according to HAQ-DI), activity, and work productivity (p<0.0001 for all
measures) (68). A study investigating the impact of clinical features on PROs and treatment
satisfaction in PsA highlighted that effective symptom management is key for improving patient
HRQoL (170). Individual manifestations of PsA, including tender joints, enthesitis, fatigue, had
significant impacts on patient HRQoL, daily activity, and treatment satisfaction in both patients
and physicians (170). In another study of 3,426 patients self-reporting with PsA from North
America and Europe, 90% expressed that they were unhappy with current treatment options,

with a need for better therapies (21).

In a quantitative study of patients with PsA, 63% of patients would prefer a treatment that slowly
alleviates all symptoms, rather than quick relief of just some (122).

B.1.5 Equality considerations

No equality issues are expected.
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B.2 Key drivers of the cost effectiveness of the

comparator(s)

Previous appraisals for the treatment of active PsA after inadequate response to

cDMARDs have generally been aligned on their approach to efficacy outcomes, adverse

events (AEs), treatment discontinuation, and costs

Ten previous National Institute for Health and Care Excellence (NICE) appraisals have
been published for the treatment of active PsA after inadequate response to cDMARDs
(75, 77-79, 147-152, 171)

o The most recent, technology appraisal (TA) 803, used a cost-comparison model to
demonstrate cost savings, whereas the other nine TAs used a cost-utility model to
demonstrate cost-effectiveness

Key clinical efficacy outcomes used in previous analyses were Psoriatic Arthritis

Response Criteria (PsARC) response, ACR20/50/70, PASI50/75/90/100, and Health

Assessment Questionnaire-Disability Index (HAQ-DI) conditional on PSARC response

o In TA445 (148), and TA815 the committee concluded these outcomes were
appropriate (79)

Consensus across all previous TAs is that patients who do not achieve a PsARC

response at the time of response assessment should be withdrawn from treatment (75,

77-79, 147-152, 171)

Resource use and associated costs considered in all previous TAs were drug acquisition

costs, administration costs, monitoring costs, and AE costs. All previous TAs excluded

AEs from the final analyses, with disutilities and costs associated with AEs for the

intervention assumed to be equivalent to comparators (75, 77-79, 147-152, 171)

B.2.1 Clinical outcomes and measures

B.2.1.1 Overview of technology appraisals for PsA

In total, NICE have published guidance following ten technology appraisals for advanced
treatments (with six different mechanisms of action: TNFi, IL-12/23i, IL-23i, IL-17Ai, JAKIi, PDE-
4i) in active PsA with inadequate response to cDMARDs (75, 77-79, 147-152, 171). The

comparator for bimekizumab in this cost comparison submission is the IL-17A.i, ixekizumab,

which was evaluated through the single technology appraisal (STA) process under NICE TA537
(77), with guidance published in August 2018.
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Nine further guidance documents have been published for the treatment of PsA:

e Etanercept, infliximab, and adalimumab, evaluated in TA199 (75), published in August
2010 (multiple technology appraisal [MTA])

e Golimumab, evaluated in TA220 (147), published in April 2011 (STA)

e Ustekinumab, evaluated in TA340 (151), published in June 2015 (STA)

e Apremilast, evaluated in TA433 (150), published in February 2017 (STA)

e Certolizumab pegol, and secukinumab (148), evaluated in TA445, published in May 2017
(MTA)

e Tofacitinib, evaluated in TA543 (149), published in October 2018 (STA)

e Guselkumab, evaluated in TA711 (171), published in June 2021 (STA); guidance
updated and replaced by TA815 (79) in August 2022

e Upadacitinib, evaluated in TA768 (78), published in February 2022 (STA)

e Risankizumab, evaluated in TA803 (152), published in July 2022 (fast track appraisal
[FTA] cost comparison [CC]).

B.2.1.2 Key clinical effectiveness outcomes

In these appraisals, the key clinical efficacy outcomes used in the cost-effectiveness/cost-
comparison analyses were:

e ACR20/50/70

e Psoriatic Arthritis Response Criteria (PsARC) response

e PASI50/75/90/100

e HAQ-DI conditional on PsARC response.

In TA445, the committee concluded that these outcomes were appropriate for the analysis, this
conclusion was also reached by the committee in the most recent appraisal, TA815 (79, 167). A
summary of committee comments and uncertainties surrounding these outcomes is presented in
Table 3.
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Table 3: Key clinical efficacy outcomes appraised in published NICE guidance for the treatment of PsA

Drug(s)/ Outcomes Manufacturer approach/assumptions Committee comments
appraisal
Etanercept, e ACR e PsARC response used to model patients as | ¢ The Committee considered that the recommendations to
infliximab, and e PsARC responders/non-responders at a given time discontinue treatment based on an inadequate PsARC
adalimumab e PASI e The assessment group assumed that HAQ- response at 12 weeks were valid
TA199 (75) e HAQ-DI DI score improves for patients that are on o The committee agreed that it was reasonable to assume
treatment within the initial 3-month trial that the model was more sensitive to HAQ-DI score than
period even if PsARC threshold was not PASI response signalling, and that the utility benefit was
reached; initial improvement was driven more by response in joint symptoms than skin
maintained for people continuing on TNFi disease
e The assessment group assumed that
patients who had a PASI75 response would
gain at least 75% improvement in psoriasis
compared with baseline PASI
e The assessment group model derived the
utility formula from PASI and HAQ
Golimumab ¢ ACR The approach taken was consistent with previous The committee agreed that it was reasonable to assume that
TA220 (147) e PsARC submissions the model was more sensitive to HAQ-DI score than PASI
o PASI response
¢ HAQ-DI
Ustekinumab e ACR Patients gained a fixed improvement in HAQ-DI e The approach taken was consistent with previous
TA340 (151) e PsARC PASI score if a PSARC/PASI response was submissions
e PASI achieved e The model was more sensitive to HAQ-DI score and
¢ HAQ-DI PsARC response than PASI response
e There was uncertainty surrounding the assumption that
people have a fixed improvement in HAQ-DI score that is
maintained during treatment, considering there was a
differing MoA for the intervention, although the committee
considered that the assumptions were generally sufficient
for decision making
Apremilast ¢ ACR PsARC responders retain their HAQ-DI score; e The approach taken was consistent with previous
TA433 (150) e PsARC HAQ-DI progression was explored in revised submissions
o PASI analyses e There was uncertainty surrounding HAQ-DI assumptions
e HAQ-DI considering there was a differing MoA for the intervention
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Drug(s)/ Outcomes Manufacturer approach/assumptions Committee comments
appraisal
e PsARC response was measured over a longer time period
for the intervention; this could have strengthened cost-
effectiveness
Certolizumab e ACR The approach taken was largely consistent with The approach taken was consistent with previous submissions
pegol, and e PsARC previous submissions; response was defined at
secukinumab e PASI 12 weeks by PsARC and PASI75 in the
TA445 (148) e HAQ-DI secukinumab model and at 24 weeks by PSARC in
the certolizumab pegol model

Ixekizumab ¢ ACR The approach was consistent with previous The approach was consistent with previous submissions
TA537 (77) e PsARC submissions (model based on TA445 (167))

o PASI

¢ HAQ-DI
Tofacitinib ¢ ACR The approach taken was consistent with previous The approach taken was consistent with previous submissions
TA543 (149) e PsARC submissions; HAQ-DI scores remain constant when

e PASI on treatment and progress in line with BSC when

e HAQ-DI off treatment
Upadacitinib ¢ ACR Following discontinuation, HAQ-DI scores rebound | HAQ-DI scores should rebound to natural history from
TA768 (78) e PsARC to a value between baseline and the value for non- | baseline as described by the company initially

e PASI responders; they then converge to non-responders’

e HAQ-DI natural history
Risankizumab ¢ ACR Comparable efficacy proved Similar overall health benefits to the comparator
TA803 (152) e PsARC

o PASI

¢ HAQ-DI
Guselkumab e ACR The approach taken was consistent with previous The approach taken was consistent with previous submissions
TA711 (171)/ e PsARC submissions (model based on TA445 (167))
TA815 (79) e PASI

¢ HAQ-DI

Abbreviations: ACR, American College of Rheumatology; BSC, best supportive care; HAQ-DI, Health Assessment Questionnaire-Disability Index; MoA, mechanism of action;
PASI, Psoriasis Area Severity Index; PsARC, Psoriatic Arthritis Response Criteria; TA, technology appraisal; TNFi, tumour necrosis factor alpha inhibitor.
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There is consistency across TAs regarding outcomes assessed and used in economic modelling.
PsARC response has been used to model patients as responders and non-responders at a time
consistent with response assessment in clinical practice and/or the SmPC for the intervention.
HAQ-DI and PASI scores have been used to capture treatment effects measured through

specific symptoms experienced by patients on- and off-treatment.

The TA for risankizumab (TA803) (88) differs from other appraisals as it adopts a cost-
comparison modelling framework in which network meta-analysis (NMA) outcomes for PSARC,
ACR, PASI, HAQ-DI, and adverse events (AEs) were used to demonstrate comparable efficacy
and safety to the comparator treatment (guselkumab). The assumptions regarding efficacy in this
appraisal remain consistent with those used in earlier appraisals such as TA199 (75) and TA445
(148).

All of the previously considered key clinical efficacy outcomes are included in the NMA for the
current submission (Section B.3.9.4). NMA results for other outcomes including MDA, dactylitis
resolution (according to the Leeds dactylitis index [LDI]), enthesitis resolution (according to the
Leeds enthesitis index [LEI]), and pain visual analogue scale (VAS) are also presented in
Section B.3.9.4. Results for very low disease activity (VLDA), SF-36 PCS, SF-36 MCS, and
Functional Assessment of Chronic lliness Therapy-Fatigue (FACIT-F) are presented in Appendix
D.

B.2.1.3 AEs and treatment discontinuation

Further clinical outcomes discussed during committee meetings in the relevant TAs include AEs
and discontinuation. A summary of manufacturer assumptions and committee comments relating

to AEs and discontinuation is presented in Table 4 and Table 5, respectively.

Table 4: AE outcomes appraised in published NICE guidance for the treatment of PsA

Drug(s)/ Manufacturer Committee comments
Appraisal approach/assumptions

Etanercept, infliximab, and AEs not modelled AEs considered comparable
adalimumab TA199 (75) across treatments
Golimumab TA220 (147) AEs not modelled Uncertainty surrounding long-

term profile; although
comparable overall

Ustekinumab TA340 (151) AEs not modelled No committee comments
Apremilast TA433 (150) AEs not modelled Acceptable AE profile
Certolizumab pegol, and AEs not modelled Acceptable AE profile
secukinumab TA445 (148)

Ixekizumab TA537 (77) AEs not modelled Acceptable AE profile
Tofacitinib TA543 (149) AEs not modelled Acceptable AE profile
Upadacitinib TA768 (78) AEs not modelled Acceptable AE profile
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Drug(s)/
Appraisal

Manufacturer
approach/assumptions

Committee comments

AEs not modelled

Risankizumab TA803 (152)

Acceptable AE profile

Guselkumab TA711 (171)/
TA815 (79)

Serious AEs modelled

The committee agreed with the
ERG that AEs should be
removed from the economic
model

Abbreviations: AE, adverse event; ERG, evidence review group; NICE, National Institute for Health and Care

Excellence; PsA, psoriatic arthritis; TA, technology appraisal.

AEs have been excluded from final analyses in all previous TAs, with disutilities and costs

associated with AEs for the intervention assumed to be equivalent to comparators. In TA815

(79), the manufacturer modelled serious AEs in the base case, however was asked by the

evidence review group (ERG) to provide a further analysis excluding AEs. The committee’s

preferred analyses excluded AEs.

Table 5: Discontinuation rates appraised in published NICE guidance for the treatment of PsA

Appraisal Manufacturer approach/assumptions | Committee comments
Etanercept, e 17% per annum withdrawal rate; e Treatment should be discontinued
infliximab, and calculated within the first 3 months of in patients without PSsARC
adalimumab trial data; assumed for the long-term response at 12 weeks
TA199 (75) in the base-case analysis e People whose disease has a
e A sensitivity analysis using 16% York PASI75 response at 12 weeks but
model rate had little impact on whose PsARC response does not
results justify continuation of treatment
e The HAQ-DI score rebounds to should be assessed by a
natural history after withdrawal from dermatologist to determine
treatment whether continuing treatment is
appropriate on the basis of skin
response
Golimumab 16.5% per annum withdrawal rate due to | Treatment should be discontinued in

TA220 (147)

treatment failure/AEs

patients without PSARC response at
12 weeks

Ustekinumab
TA340 (151)

16.5% per annum withdrawal rate due to
treatment failure/AEs

e Trial discontinuation was lower,
but acceptable for decision making

e Treatment should be discontinued
in patients without PsARC
response at 24 weeks

Apremilast
TA433 (150)

16.5% per annum withdrawal rate due to
treatment failure/AEs

Treatment should be discontinued in
patients without PSARC response at
16 weeks

Certolizumab
pegol, and
secukinumab
TA445 (148)

16.5% per annum withdrawal rate
due to treatment failure/AEs

The PASI and HAQ-DI scores
rebound to baseline following
withdrawal from treatment in the
secukinumab model

The HAQ-DI score rebounds to a
worse position than baseline in the
certolizumab pegol model

Treatment should be discontinued in
patients without PSARC response at
12 and 16 weeks for certolizumab

pegol and secukinumab, respectively
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Appraisal

Manufacturer approach/assumptions

Committee comments

Ixekizumab ¢ Treatment should be discontinued in | Treatment should be discontinued in
TA537 (77) patients without PsARC response at | patients without PSARC response at
12 weeks in line with trial data 16 weeks in line with the SmPC
e 16.5% per annum withdrawal rate
due to treatment failure/AEs
Tofacitinib 12-week probability of withdrawal of Treatment should be discontinued in

TA543 (149)

3.96% due to any cause is applied,
based on TA199 (75)

patients without PSARC response at
12 weeks

Upadacitinib 16.5% per annum withdrawal rate due to | Treatment should be discontinued in

TA768 (78) treatment failure/AEs patients without PsARC response at
12 weeks

Risankizumab | e Treatment should be discontinued in | Treatment should be assessed from

TA803 (152)

patients without PsARC response at
24 weeks

¢ 16.5% per annum withdrawal rate
due to treatment failure/AEs

16 weeks and discontinued in patients
without PsARC response at 24 weeks.
When there is only partial response,
PASI75 response should be
considered by a dermatologist

Guselkumab
TA711 (171)/

TA815 (79)

e Treatment specific discontinuation
rates used

e Treatment should be discontinued in
patients without PsARC response at
24 weeks

e Treatment discontinuation in
patients that didn't have a PsARC
response at 24 weeks was
considered appropriate in line with
the SmPC, however assessment
of response at 16 weeks was also
considered appropriate in line with
clinical opinion. When there is only
partial response, PASI75 response
should be considered by a
dermatologist

e 16.5% per annum withdrawal rate
should be used

Abbreviations: AE, adverse event; HAQ-DI, Health Assessment Questionnaire-Disability Index; NICE, National
Institute for Health and Care Excellence; PASI, Psoriasis Area Severity Index; PsA, psoriatic arthritis; PSARC,
Psoriatic Arthritis Response Criteria; SmPC, summary of product characteristics; TA, technology appraisal.

Consensus across previous TAs is that patients who do not achieve a PsARC response at a time
consistent with response assessment in clinical practice and/or the SmPC for the intervention,
should be withdrawn from treatment. Furthermore, treatment failure and AEs suggest the use of
a treatment discontinuation rate of 16.5% per annum in this indication, following on from
calculations made in the York model used in TA199 rather than trial data from each TA. In
previous TAs, patients whose disease has a PASI75 response at the time of response
assessment, but whose PsARC response does not justify continuation of treatment, have been

considered for continuation of treatment on the basis of skin response by dermatologists.
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B.2.2 Resource use assumptions

Resource use and associated costs considered in TAs listed in Section B.2.1 were:
e Drug acquisition costs
e Administration costs
e Monitoring costs

e AE costs.

As bimekizumab and ixekizumab are administered every 4 weeks (Q4W) by subcutaneous (SC)
injection, and monitoring frequency and costs for both treatments are expected to be identical as
equal discontinuation rates are assumed (Section B.4.2.1.1), drug acquisition is the only
resource use cost relevant to this appraisal. AE costs have been excluded in alignment with
previous TAs and consistent with a post-hoc comparison of treatment-emergent adverse events
(TEAESs) between bimekizumab and the adalimumab reference arm, where similar rates are
reported (Section B.3.10.1.1). This approach aligns with the risankizumab company submission

(TA803 (88)), and was accepted by the committee in that appraisal.

B.3 Clinical effectiveness

The efficacy and safety of bimekizumab for the treatment of PsA has been assessed in a
clinical development programme including two completed Phase 3 randomised
controlled trials (RCT)
e BE COMPLETE in patients who have had an inadequate response or were intolerant to
prior TNFi therapy (defined as TNFi-inadequate response [IR]) (172)
e BE OPTIMAL in patients who are bDMARD-naive (55)
e These studies fed into the ongoing open-label extension study, BE VITAL, investigating

the long-term safety and efficacy of bimekizumab over a period of 3 years

In BE COMPLETE and BE OPTIMAL, bimekizumab was superior to placebo in improving
the signs and symptoms of PsA across a range of outcomes assessing different disease
domains. Both trials met their primary endpoint, with bimekizumab 160 mg every
4 weeks (Q4W) demonstrating a superior joint response, as measured by ACR50, at
Week 16 vs placebo

e BE COMPLETE: 43% vs 7%; odds ratio (OR): 11.1; p<0.001

e BE OPTIMAL: 44% vs 10%; OR: 7.1; p<0.001

Across both trials, bimekizumab also demonstrated statistically significant and clinically

meaningful improvements vs placebo across other joint, and skin efficacy outcomes,

composite measures assessing multiple disease domains, inhibition of structural
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progression, periarticular disease manifestations, and HRQoL/physical function
outcomes at Week 16

e Bimekizumab demonstrated a higher ACR70 responder rate (the most stringent ACR
endpoint) (nominal p<0.001 in both trials)

e A higher proportion of patients achieved almost clear skin (measured by PASI90 [p<0.001
both trials]), with a high proportion of patients achieving complete skin clearance
(PASI100; BE COMPLETE: 59%; BE OPTIMAL: 47.5%)

e Bimekizumab achieved a higher response in composite measures including MDA
response (p<0.001 in both trials), VLDA, and ACR50+PASI100 (i.e. combined joint and
skin response)

e The PsARC responder rate was higher with bimekizumab, indicating a reduction in
disease activity (hominal p<0.001 in both trials)

e Patients had greater inhibition of structural progression of joint damage vs placebo
(measured in BE OPTIMAL only) in both the population at high risk of structural
progression (p=0.001), and in the overall population (p=0.001) (assessed by change from
baseline in van der Heijdes modified Total Sharp Score [vdHMTSS], with a higher
proportion of patients experiencing no radiographic joint damage progression (change
from baseline in vdHMTSS <0.5%) vs placebo

e In a pooled population of patients from BE COMPLETE and BE OPTIMAL, greater
improvements in periarticular disease manifestations (enthesitis or dactylitis) were
observed among patients with enthesitis or dactylitis at baseline, respectively (p=0.008
and p=0.002, respectively)

e Bimekizumab also demonstrated an improvement in axial disease vs placebo, as
indicated by a greater mean reduction from baseline in Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) score in both trials

e Patients had better physical function, as measured by SF-36 Physical Component
Summary (PCS) scores and HAQ-DI (p<0.001 in both trials)

Improvements with bimekizumab were seen as early as Week 4, and were sustained
long-term
e Improvements vs placebo in joint (ACR criteria), and skin (PASI criteria) measures,
combined joint and skin response (ACR50+PASI100), MDA, PsARC, and axial disease
(as measured by BASDAI), and HRQoL/physical function often occurred as early as the
first assessment after one dose of bimekizumab (Week 2 or Week 4)
e Long-term data over 52 weeks in BE COMPLETE (from BE VITAL) and BE OPTIMAL
shows that the response to bimekizumab treatment is sustained. Results from the
completed Phase 2 studies, BE ACTIVE (173) and BE ACTIVE 2 (174) also show the
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response to bimekizumab is sustained, with efficacy maintained over 3 years of
treatment (174)

Treatment with bimekizumab is generally well tolerated in patients with active PsA, with
no new or unexpected safety concerns or signals observed across the clinical
development programme

e In BE COMPLETE, to Week 16, the proportion of patients with serious treatment-
emergent adverse events (TEAEs) was low, occurring in five (2%) patients in the
bimekizumab arm and no patients in the placebo arm. No serious TEAEs were
considered to be related to bimekizumab by the investigator

e InBE OPTIMAL, to Week 52, serious TEAEs were reported for 46 (7%) patients receiving
bimekizumab, and ten (7%) receiving adalimumab. The majority of serious TEAEs were
assessed as not related to the investigational medicinal product (IMP) by the investigator,
were considered recovering or resolved, and did not lead to study discontinuation

A network meta-analysis (NMA) showed that bimekizumab provided statistically
superior or similar treatment effects vs ixekizumab across different disease domains in
TNFi-experienced and TNFi-Cl populations. Bimekizumab and ixekizumab demonstrated
similar risk of serious adverse events (SAE), treatment discontinuation, and
discontinuation due to AEs in a mixed patient population (TNFi-experienced, and
b/tsDMARD-naive)

e In the absence of head-to-head data vs ixekizumab, an NMA was performed to assess
the comparative relative efficacy and safety in populations of patients who are TNFi-
experienced or TNFi-Cl

e In TNFi-experienced patients, bimekizumab demonstrated statistically superior treatment
effects vs ixekizumab for ACR20, PASI100, PsARC, and enthesitis resolution (according
to the Leeds Enthesitis Index [LEI]), and similar treatment effects vs ixekizumab for
ACR50, ACR70, PASI75, PASI90, MDA, dactylitis resolution (according to the Leeds
Dactylitis Index [LDI]), HAQ-DI, and pain visual analogue scale (VAS)

e In TNFi-Cl patients, bimekizumab demonstrated statistically superior treatment effects vs
ixekizumab for ACR70, and PsARC, and similar treatment effects vs ixekizumab for
ACR20, ACR50, PASI75, PASI90, and PASI100

e In a mixed population of patients (TNFi-experienced, or b/tsDMARD-naive), bimekizumab
was similar to ixekizumab for SAEs, discontinuation, and discontinuation due to AEs.
Notably, the safety NMAs were based on low numbers of events for bimekizumab, and

ixekizumab
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B.3.1

Identification and selection of relevant studies

An SLR was conducted to identify all relevant clinical evidence on the efficacy and safety of

bimekizumab and other therapies for the treatment of patients with PsA. The SLR and

subsequent SLR updates identified a total of 540 records reporting on 66 unique trials. Full

details of the process and methods used to identify and select the clinical evidence relevant to

the technology being appraised are provided in Appendix D.

B.3.2

List of relevant clinical effectiveness evidence

An overview of the studies of bimekizumab for the treatment of active PsA that are relevant to

this submission is provided in Table 6.

Table 6: Overview of relevant clinical evidence informing the submission

Study

Presentation in
submission

Primary study reference(s)

Primary evidence

BE COMPLETE

Data to Week 16

Merola et al, 2023 (172) supplemented with data

16-Week 52)
presented in Section
B.3.6.1.1.4

(PAOO11; presented in from the Week 16 CSR (175), CSR TFL data on
NCT03896581)f Section B.3.6.1.1 file (176), and Sharma et al, 2023 (177)

BE OPTIMAL Data to Week 52 Mclnnes et al, 2023 (55) supplemented with data
(PAOO10; presented in from the Week 52 CSR (178), Ritchlin et al, 2022
NCT03895203)t Section B.3.3.1.1.2 (179) and Week 52 CSR TFLs (180)

BE VITAL (PA0012; BE COMPLETE data Data on file (181)

NCT04009499) from BE VITAL (Week

Supportive long-term

efficacy and safety evidence

BE ACTIVE Key outcomes Ritchlin et al, 2020 (173) supplemented with data
(PAOOOQS; presented in from the CSR (182) and TFLs (183)
NCT02969525) Section B.3.6.2.1

BE ACTIVE 2 Key outcomes Coates et al, 2022 (174) supplemented with data
(PA000S9; presented in from the CSR (184) and TFLs (183)
NCT03347110) Section B.3.6.2.1

tPatients in these studies fed into the OLE study BE VITAL.
Abbreviations: CSR, clinical study report; OLE, open-label extension; TFL, tables, figures, and listings.

The primary sources for the clinical effectiveness of bimekizumab for the treatment of PsA are
the two completed Phase 3 RCTs, BE COMPLETE in patients who have had a previous

inadequate response or intolerance to TNFi therapy for PsA or PSO (termed TNFi-IR]) (172), and
BE OPTIMAL in patients who are bDMARD-naive (55) (Table 7)2. BE VITAL is an ongoing,
three-year open-label extension study of patients completing BE COMPLETE, and BE OPTIMAL,
with Week 16—Week 52 data for BE COMPLETE from BE VITAL currently available (181). The

2 Please see page 19 for a reminder of the population terminology.
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https://clinicaltrials.gov/ct2/show/NCT03896581
https://www.clinicaltrials.gov/ct2/show/NCT03895203

completed Phase 2 studies BE ACTIVE (173) and BE ACTIVE 2 (174) provide supportive long-

term efficacy and safety evidence up to 3 years for bimekizumab (Table 8).

A summary of endpoints commonly used in clinical studies in PsA is provided in Appendix K.
These include joint measures (ACR20/50/70, PsARC), PSO-related outcomes (PASI75/90/100,
modified Nail Psoriasis Severity Index [nNAPSI]), composite outcomes for example MDA, and
VLDA, measures of structural progression (van der Heijde modified Total Sharp Score
[vdHmMTSS]), measures of enthesitis, and dactylitis resolution (LEI, LDI), functional capacity and
HRQoL outcomes (HAQ-DI), and measures of axial disease (Bath Ankylosing Spondylitis
Disease Activity Index [BASDAI]). The ability to measure disease activity in PsA is pivotal for the
treat-to-target approach to care, which defines a distinct target such as minimal disease activity
(MDA) (35).
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B.3.2.1

Primary evidence

An overview of BE COMPLETE and BE OPTIMAL is provided in Table 7.

Table 7: BE COMPLETE and BE OPTIMAL.: Overview of study design

e Disease duration 26 months
e TJC =23 out of 68 and SJC =3 out of 66
[ ]

Study BE COMPLETE (PA0011) (175) BE OPTIMAL (PA0010) (178)
Study design A 16-week Phase 3, multicentre, randomised, double-blind, A 52-week Phase 3, multicentre, randomised, double-blind,
placebo-controlled trial placebo-controlled, active reference study comprising a 16-
week double-blind placebo-controlled period, and a 36-week
treatment blind period
Population Adult patients (=18 years) with a diagnosis of adult-onset, active PsA (based on CASPAR) and:

Negative for rheumatoid factor and anti-cyclic CCP antibodies

e 1 active psoriatic lesions and/or a documented history

of PSO

An inadequate responset or intolerance to treatment with
one or two TNFi for either PsA or PSO

No current or prior exposure to biologics for the treatment of
PsA or PSO

Intervention(s)

Bimekizumab 160 mg Q4W (administered as a SC injection us

ing a 160 mg/mL pre-filled syringe)

Comparator(s)

Placebo Q4W (0.9% sodium chloride aqueous solution
administered as a SC injection using a 1 mL pre-filled
syringe)

Placebo Q2W (0.9% sodium chloride aqueous solution
administered as a SC injection using a 1 mL pre-filled
syringe)

application for marketing
authorisation

Reference arm (trial not None Adalimumab 40 mg Q2W (administered as a SC injection
statistically powered for using a 40 mg/0.8 mL or 40 mg/0.4 mL pre-filled, single use
comparison) syringe)

Indicate if study supports Yes Yes

Reported outcomes
specified in the decision
problem

o Disease activity

ACR20 response at Week 16

ACRS50 response at Week 16 (primary endpoint)
ACR70 response at Week 16

PASI75 response at Week 16

PASIO0 response at Week 16

PASI100 response at Week 16

Composite ACR50+PASI100 response at Week 16

O O O O O O O

o Disease activity
o ACR20 response at Week 16 and Week 52
ACRS50 response at Week 16 (primary endpoint) and
Week 52
ACR70 response at Week 16 and Week 52
PASI75 response at Week 16 and Week 52
PASIQ0 response at Week 16 and Week 52

@)

O O O O

PASI100 response at Week 16 and Week 52
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Study BE COMPLETE (PA0011) (175) BE OPTIMAL (PA0010) (178)

o

PsARC at Week 16 Composite ACR50+PASI100 response at Week 16
MDA response at Week 16 and Week 52
VLDA response at Week 16 PsARC at Week 16 and Week 52
mNAPSI resolution at Week 16 MDA response at Week 16 and Week 52
Functional capacity VLDA response at Week 16 and Week 52
o HAQ-DI change from baseline at Week 16 mNAPSI resolution at Week 16 and Week 52
Axial outcomes Functional capacity

[ ]
o O O O

O O O O

o BASDAI change from baseline at Week 16 o HAQ-DI change from baseline at Week 16 and
e Adverse effects of treatment Week 52
o AEs, including deaths at Week 16 e Disease progression
¢ HRQoL o vdHmMTSS change from baseline at Week 16
o SF-36 PCS change from baseline at Week 16 o Proportion of patients with no radiographic

progression (vdHMTSS change from baseline
<0.5%) at Week 16 and Week 52
Periarticular disease
o Enthesitis resolution (LEI) at Week 16 (pooled
population of BE COMPLETE, and BE OPTIMAL)
o Dactylitis resolution (LDI) at Week 16 (pooled
population of BE COMPLETE, and BE OPTIMAL)
Axial outcomes
o BASDAI change from baseline at Week 16 and
Week 52
Adverse effects of treatment
o AEs, including deaths at Week 16 and Week 52
HRQoL
o SF-36 PCS change from baseline at Week 16 and
Week 52

All other reported outcomes | N/A N/A

TLack of efficacy after 23 months of therapy at an approved dose.

Abbreviations: ACR, American College of Rheumatology; AE, adverse event; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BSA, body surface area; CASPAR,
Classification Criteria for Psoriatic Arthritis; CCP, cyclic citrullinated peptide; HAQ-DI, Health Assessment Questionnaire for Rheumatoid Arthritis-disability index; HRQoL,
health-related quality of life; LDI, Leeds Dactylitis Index; LEI, Leeds Enthesitis Index; N/A, not applicable, MDA, minimal disease activity; mMNAPSI, modified Nail Psoriasis
Severity Index; PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis; PSARC, psoriatic arthritis response criteria; PSO, psoriasis; QXW, every X weeks; SC,
subcutaneous; SF-36 PCS, short form-36 Physical Component Summary; SJC, swollen joint count; TJC, tender joint count; TNFi, tumour necrosis factor inhibitor; vdHMTSS,
van der Heijde modified Total Sharp Score; VLDA, very low disease activity.
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B.3.2.2

Supporting evidence

An overview of BE ACTIVE and BE ACTIVE 2 is provided in Table 8.

Table 8: BE ACTIVE and BE ACTIVE 2: Overview of study design

Study BE ACTIVE (PA0008; NCT02969525) (173, 182) BE ACTIVE 2 (PA0009;
NCTO03347110) (174)
Study design Phase 2b, multicentre, randomised, double-blind, placebo-controlled, parallel-group, dose- Multicentre, OLE study
ranging study (duration up to 3 years)
Population Adult patients (=18 years) with a diagnosis of adult-onset, active PsA (based on CASPAR) Patients who completed BE
and: ACTIVE without meeting any
e Disease duration =26 months withdrawal criteria
e TJC =3 out of 78 and SJC 23 out of 76
¢ Negative for rheumatoid factor and anti-cyclic CCP antibodies
e =1 active psoriatic lesions and/or a documented history of PSO
e May be TNFi-naive or may have received one prior TNFi and experienced an
inadequate response to previous treatment given for 23 months, been intolerant to
administration, or lost access to TNFi for other reasons
Intervention(s) Bimekizumab in different dosing regimens (administered as two SC injections using a Bimekizumab 160 mg Q4W
160 mg/mL single use dose vial): (administered as one SC
e 16 mg Q4W (one 0.1 mL bimekizumab injection, one 0.1 mL placebo) injection using a 1 mL pre-
e 160 mg Q4W (one 1.0 mL bimekizumab injection, one 1.0 mL placebo) filled syringe)
e 320 mg Q4W (two 1.0 mL bimekizumab injections)
e 320 mg LD (two 1.0 mL bimekizumab injections) followed by 160 mg (one 1.0 mL
bimekizumab injection, one 1.0 mL placebo) starting at Week 4 and Q4 W thereafter
Comparator(s) Placebo Q4W (0.9% sodium chloride aqueous solution administered as 2 x 1mL injections) -
Indicate if study supports | Yes Yes
application for marketing
authorisation (yes/no)
Reported outcomes e Disease activity
specified in the decision o ACR20 to Week 152
problem o ACR50 to Week 152
o ACR70 to Week 152
o PASI75 at Week 12, 48 and 152
o PASI90 at Week 12, 48 and 152
o PASI100 at Week 12, 48 and 152
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Study BE ACTIVE (PA0008; NCT02969525) (173, 182) BE ACTIVE 2 (PA0009;
NCT03347110) (174)

MDA to Week 152
VLDA to Week 152
composite ACR50+PASI100 at Week 48, 96 and 152
PsARC to Week 48, 96, and 152
e Functional capacity
o HAQ-DI at Week 12, 48, 96, and 152
e Periarticular disease
o Dactylitis resolution (LDI) to Week 152
o Enthesitis resolution (MASES) to Week 152
e Adverse effects of treatment
o AEs, including deaths
HRQoL
o SF-36 PCS at Week 12, 48, 96, and 152

o O O O

All other reported e N/A
outcomes

Abbreviations: ACR, American College of Rheumatology; AE, adverse event; CASPAR, Classification Criteria for Psoriatic Arthritis; CCP, cyclic citrullinated peptide; HAQ-DI,
Health Assessment Questionnaire-Disability Index; HRQoL, health-related quality of life; LD, loading dose; LDI, Leeds Dactylitis Index; MASES, Maastricht Ankylosing
Spondylitis Enthesitis Score; MDA, minimal disease activity; N/A, not applicable; OLE, open-label extension; PASI, Psoriasis Area and Severity Index; PsA, psoriatic arthritis;
PsARC, psoriatic arthritis response criteria; PSO, psoriasis; Q4W; every 4 weeks; SC, subcutaneous; SF-36 PCS, short form-36 physical component summary; SJC, swollen
joint count; TJC, tender joint count; TNFi, tumour necrosis factor alpha inhibitor; VLDA, very low disease activity.
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B.3.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.3.3.1 Primary evidence

Primary evidence comes from two Phase 3 trials (BE COMPLETE, BE OPTIMAL). A combined

summary of the trial designs is presented where possible.

B.3.3.1.1 Trial design

B.3.3.1.1.1 BE COMPLETE

BE COMPLETE is a Phase 3, multicentre, randomised, double-blind, placebo-controlled study
evaluating the efficacy and safety of bimekizumab in patients with active PsA who have had an
inadequate response or were intolerant to prior TNFi therapy (TNFi-IR). Patients were
randomised 2:1 to receive either bimekizumab 160 mg SC Q4W or placebo Q4W, and were
stratified according to region and prior TNFi exposure (inadequate response to one or two prior
TNFi or intolerance to TNFi).

The study included three periods: a screening period (214 days to <35 days), a double-blind
treatment period (16 weeks), and a safety follow-up (SFU) period (20 weeks after the final dose
of investigational medicinal product [IMP]) for all patients who did not enter the open label
extension (OLE) study BE VITAL (Figure 2).

During the double-blind treatment period, visit windows of £3 days (relative to the Day 1 baseline
visit) were allowed from the first dose at all visits through to Week 16. Patients who discontinued
the IMP during the double-blind treatment period returned for all scheduled visits through to
Week 16, and for the SFU visit. Patients who withdrew from the study had an early termination
visit and returned for a SFU visit 20 weeks after the final dose of IMP. The maximum study
duration per patient was up to 37 weeks, and patients who completed Week 16 were eligible for
enrolment in the OLE study BE VITAL.

Figure 2: BE COMPLETE: Study design

Extension study,

= = BE VITAL (PA0012),

Double-blind period - to evaluate response
: to treatment and long-

“=133,| Placebo I ------- : term safety

i n= - - P Safety follow up visit

'| Bimekizumab 160 mg Q4W I o 20 weeks after last

dose for all patients

........................................................................................................................................................................ ,..

14-35 days 16

Abbreviations: ACR, American College of Rheumatology; Q4W, every 4 weeks.

Company evidence submission template for bimekizumab for treating active psoriatic
arthritis [ID4009]

© UCB (2023). All rights reserved Page 50 of 122



B.3.3.1.1.2 BE OPTIMAL

BE OPTIMAL is a Phase 3, multicentre, randomised, double-blind, placebo-controlled, active-
reference study evaluating the efficacy and safety of bimekizumab in patients with active PsA
who are bDMARD-naive. BE OPTIMAL included three periods: a screening period (214 days to
<35 days), a treatment period (52 weeks), and a SFU period (20 weeks after the final dose of
IMP) for patients who did not enter the OLE study (Figure 3). The maximum study duration was

up to 73 weeks per patient.

The treatment period consisted of a 16-week double-blind treatment period followed by a
36-week active treatment-blind period. During the double-blind period, patients were randomised
3:2:1 (stratified by region, and bone erosion [0, 21]) to receive bimekizumab 160 mg SC Q4W,
placebo SC every 2 weeks (Q2W), or active reference (adalimumab 40 mg SC Q2W). The
adalimumab active reference arm was included to establish the long-term safety of bimekizumab
and maintain blinding of the active treatment under investigation until Week 52. BE OPTIMAL
was not designed to test superiority or non-inferiority of bimekizumab versus adalimumab. The
lack of formal statistical comparisons between the intervention and reference arms is consistent
with other pivotal PsA trials utilising a reference arm (49, 185). Visit windows of +2 days (relative
to the Day 1 baseline visit) were allowed for all visits through to Week 16. After Week 16,
patients entered the active treatment-blind period; at the Week 16 visit, patients in the
bimekizumab and adalimumab arms continued the same treatment as the double-blind period,
while patients in the placebo arm were reallocated to the bimekizumab arm. After Week 16, visit

windows of +3 days were allowed for all visits.

Patients who completed the active treatment-blind period were given the opportunity to enter the
OLE study BE VITAL. Patients not entering the OLE entered the 20-week SFU period. Patients
who withdrew early from the study underwent an early termination visit assessment and entered
the SFU Period. Patients who withdrew from IMP during the double-blind or active treatment-
blind period were encouraged to return for all remaining scheduled visits up to Week 52 and the
SFU visit.
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Figure 3: BE OPTIMAL: Study design
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1The adalimumab 40 mg Q2W treatment arm serves as an active reference. The study was not powered for

statistical comparisons of adalimumab

to bimekizumab or placebo.

Abbreviations: ACR, American College of Rheumatology; Q4W, every 4 weeks.

B.3.3.1.2

Overview of study methods

An overview of the study methods is provided in Table 9, with full details provided in Appendix J.

Table 9: BE COMPLETE and BE OPTIMAL: Summary of trial methodology

BE COMPLETE BE OPTIMAL
Settings and 92 sites across: Australia, Canada, | 135 sites across: Australia,
locations where data | Czech Republic, Germany, Belgium, Canada, Czech Republic,
were collected Hungary, ltaly, Japan, Poland, France, Germany, Hungary, Italy,
Russia, United Kingdom, United Japan, Poland, Russia, Spain,
States United Kingdom, United States
(2 UK patients across 1 UK site) (2 UK patients across 2 UK sites)
Key inclusion criteria e 218 years of age
(full details provided e Documented diagnosis of adult-onset, active PsA:
in Appendix J) o Meeting the CASPAR classification criteria for 26 months
prior to screening
o Baseline TJC 23 out of 68 and SJC =3 out of 66 (dactylitis of
a digit counts as 1 joint each)
Negative for rheumatoid factor and anti-CCP antibodies
=1 active psoriatic lesion(s) and/or a documented history of PSO
e History of inadequate e Patient considered by
response (lack of efficacy investigator to be a suitable
after 23 months of therapy candidate for treatment
at an approved dose) or with adalimumab per
intolerance to treatment regional labelling and had
with 1 or 2 TNFi for either no contraindications to
PsA or PSO receive adalimumab as per
the local label
Key exclusion e Current or prior exposure e Current or prior exposure
criteria (full details to any biologics except to any biologics for the
provided in TNFi for the treatment of treatment of PsA or PSO,
Appendix J)) PsA or PSO, including including participation in a
participation in a bimekizumab clinical study
bimekizumab clinical study (who received =1 dose of
(who received =1 dose of IMP, including placebo)
IMP, including placebo)
Method of study e Bimekizumab 160 mg Q4W e Bimekizumab 160 mg Q4W
drug administration SC SC (with a dummy/placebo
e Placebo Q4W SC injection Q4W on weeks
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BE COMPLETE BE OPTIMAL

(full details provided the patient was not

in Appendix J) scheduled to receive
bimekizumab to preserve
blinding)

e Placebo Q2W SC
e Adalimumab (active
reference) 40 mg Q2W

Permitted medication | Concomitant NSAIDs/COX2i, analgesic, oral corticosteroids, or
(full details provided | cDMARDSs at stable doses (subject to restrictions outlined in the inclusion
in Appendix J) and exclusion criteria of BE COMPLETE and BE OPTIMAL)

Abbreviations: CASPAR, Classification Criteria for Psoriatic Arthritis; CCP, cyclic citrullinated peptide; COX-2i,
cyclooxygenase-2 inhibitor; IMP, investigational medicinal product; NSAID, non-steroidal anti-inflammatory drug;
PsA. Psoriatic arthritis; PSO, psoriasis; QXW, every x weeks; SC, subcutaneous; SJC, swollen joint count; TJC,
tender joint count; TNFi, tumour necrosis factor alpha inhibitor; UK, United Kingdom.

B.3.3.1.3 Outcomes specified in the scope

B.3.3.1.3.1 Primary endpoint

The primary endpoint in both BE COMPLETE and BE OPTIMAL was the ACR50 response at
Week 16. In other RCTs investigating treatments for PsA, including the IL-17Ai ixekizumab (43,
49), the primary endpoint was ACR20 response. ACR50 was used because it is a more stringent
measure of joint outcome, with patients needing to achieve a 50% or greater improvement
relative to baseline, rather than 20% or greater, representing a more robust clinical

response (186). In a TNFi-IR patient population from BE COMPLETE, and bDMARD-naive
population in BE OPTIMAL (pooled regardless of treatment arm in each study), patients
achieving ACR50 demonstrated a greater mean reduction in pain (as assessed by Patient’s
Assessment of Arthritis Pain [PtAAP]), and greater mean improvements in physical function and
HRQoL (as measured by EQ-5D-5L-VAS, EQ-5D-3L utility [UK tariff], SF-36 PCS, and HAQ-DI]
at 16-weeks than those achieving ACR20 (187, 188).

B.3.3.1.3.2 Secondary endpoints
The secondary endpoints in BE COMPLETE and BE OPTIMAL relevant to the scope are
provided in Table 10.
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Table 10: BE COMPLETE and BE OPTIMAL: Secondary endpoints relevant to the scope

Endpoint BE BE
COMPLETE | OPTIMAL

Ranked secondary efficacy endpoints

HAQ-DI CFB at Week 16 v v
PASI90 response at Week 16 (patients with PSO involving 23% BSA at v v
baseline)

SF-36 PCS CFB at Week 16 v v
MDA response at Week 16 v v
vdHmMTSS CFB at Week 16 (patients with elevated hs-CRP and/or 21 - v
bone erosion at baseline)

Enthesitis-free state (based on LEI) at Week 16 (patients with enthesitis - v
at baseline) in the pooled population of BE COMPLETE and BE

OPTIMAL

Dactylitis-free state (based on LDI) at Week 16 (patients with dactylitis at - v

baseline) in the pooled population of
BE COMPLETE and BE OPTIMAL

vdHMTSS CFB at Week 16 (all patients) - v
Non-ranked secondary efficacy endpoints

PASI90 at Week 4 (patients with PSO involving 23% BSA at baseline) v v
ACR20 response at Week 16 v v
ACR70 response at Week 16 v v
Other efficacy endpoints

ACR20, ACR50, ACR70 response by visit to Week 52 (BE OPTIMAL) or v v
Week 16 (BE COMPLETE)

PASI75, PASI90 and PASI100 response in the subgroup of patients with v v

PSO involving 23% BSA at baseline by visit to Week 52 (BE OPTIMAL)
or Week 16 (BE COMPLETE)

Composite endpoint composed of ACR50+PASI100 response in patients v v
with PSO involving 23% BSA at baseline by visit to Week 52 (BE
OPTIMAL); at Week 16 (BE COMPLETE)

Proportion of PsARC responders by visit to Week 52 (BE OPTIMAL); at v v
Week 16 (BE COMPLETE)

Proportion of ACR50 responders at Week 16 and maintaining response - v
at Week 52

MDA response by visit to Week 52 (BE OPTIMAL); at Week 16 (BE v v
COMPLETE)

VLDA response by visit to Week 52 (BE OPTIMAL); at Week 16 (BE v v
COMPLETE)

Proportion of patients with no radiographic joint damage progression - v
(CFB in vdHMTSS of £0.5) at Week 16 and Week 52 (in all patients)

CFB in BASDAI in the subgroup of patients with axial involvement v v

defined by a score of 24 at baseline by visit to Week 52 (BE OPTIMAL)
or to Week 16 (BE COMPLETE)

CFB in mNAPSI score in the subgroup of patients with nail PSO at v v
baseline at Week 16 and Week 52 (BE OPTIMAL); at Week 16 (BE
COMPLETE)

Abbreviations: ACR, American College of Rheumatology; BASDAI; Bath Ankylosing Spondylitis Disease Activity
Index, BSA, body surface area; CFB, change from baseline; HAQ-DI, Health Assessment Questionnaire-
Disability Index; hs-CRP, high sensitivity C-reactive protein; LDI, Leeds Dactylitis Index; LEI, Leeds Enthesitis
Index; MDA, minimal disease activity; mNAPSI, modified Nail Psoriasis Severity Index; PASI, Psoriasis Area and
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Severity Index; PsARC; psoriatic arthritis response criteria; PSO, psoriasis; SF-36 PCS, short form-36 physical
component summary; vdHmTSS, Van der Heijde Modified Total Sharp Score; VLDA, very low disease activity.

B.3.3.1.4 Baseline patient characteristics

In BE COMPLETE, and BE OPTIMAL, patient baseline demographics were generally well

balanced between the treatment groups (Table 11).

Overall, baseline disease characteristics of the study participants in both trials were reflective of
a population of patients with active PsA (Table 11), and the bimekizumab and placebo treatment
groups were generally well balanced with respect to PsA-related and other baseline disease

characteristics (Table 11).

In BE COMPLETE, 77% of patients had an inadequate response to one TNFi, with the remaining
patients having an inadequate response to two TNFi (11%), or intolerance to TNFi (12%). At
baseline, 63% of patients in BE COMPLETE, and 79% of patients in BE OPTIMAL had received
prior cDOMARDs (Appendix J).
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Table 11: BE COMPLETE and BE OPTIMAL: Baseline patient demographic and disease characteristics (RS)

Study BE COMPLETE BE OPTIMAL
Variable PBO BKZ Q4W Overall PBO BKZ Q4W ADA Q2W Overall
reference arm
N=140
N=133 N=267 N=400 N=281 N=431 N=852
Age (years)
Mean (SD) | 51.3 (12.9) \ 50.1 (12.4) \ 50.5 (12.5) “ 48.7 (11.7) \ 48.5 (12.6) 49.0 (12.8) 48.7 (12.3)
Gender, n (%)
Male 60 (45) \ 130 (49) \ 190 (48) “ 127 (45) \ 201 (47) 71 (51) 399 (47)
BMI (kg/m?)
Mean (SD) | 29.0 (5.4) \ 30.1 (6.5) \ 29.8 (6.2) “ 29.6 (6.1) \ 29.2 (6.8) 28.4 (5.9) 29.2 (6.4)
Racial group, n (%)
White | 128 (96.2) \ 256 (95.9) \ 384 (96.0) “ 270 (96.1) \ 410 (95.1) 133 (95.0) 813 (95.4)
Time since first diagnosis of PsA (years)
n 132 266 398 279 423 139 841
Mean (SD) 9.2 (8.1) 9.6 (9.9) 9.5(9.3) 5.6 (6.5) 6.0 (7.3) 6.1 (6.8) 5.9 (7.0)
BSA 23% affected by PSO
n (%) | 88 (66) \ 176 (66) \ 264 (66) “ 140 (50) \ 217 (50) 68 (49) 425 (50)
PASI score for patients with PSO involving 23% BSA at baseline
Mean (SD) | 8.5 (6.6) \ 10.1 (9.1) \ 9.6 (8.4) “ 7.9 (5.6) \ 8.2 (6.8) 8.5 (7.6) 8.1 (6.6)
BASDAI, n (%)
<4 37 (28) 63 (24) 100 (25) 68 (24) 119 (28) 33 (24) 220 (26)
>4 96 (72) 204 (76) 300 (75) 213 (76) 311 (72) 107 (76) 631 (74)
Missing - — — 0 1(0.2) 0 1(<1)
TJC of 68 joints
Mean (SD) | 19.3(142) | 184(135) | 187(138) | 17.1(125) | 16.8(11.8) 17.5 (13.1) 17.0 (12.2)
SJC of 66 joints
Mean (SD) | 10.3 (8.2) | 9.7 (7.5) | 9.9 (7.7) “ 9.5 (7.3) | 9.0 (6.2) 9.6 (7.1) 9.2 (6.7)
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Study BE COMPLETE BE OPTIMAL
Variable PBO BKZ Q4W Overall PBO BKZ Q4W ADA Q2w Overall
reference arm
N=140
N=133 N=267 N=400 N=281 N=431 N=852
hs-CRP 26 mg/L
n, % | 59 (44) | 118 (44) | 177 (44) || 121 (43) | 158 (37) | 44 (31) | 323 (38)
HAQ-DI
Mean (SD) 1.04 (0.69) \ 0.97 (0.59) \ 0.99 (0.62) || 0.89 (0.61) \ 0.82 (0.59) \ 0.86 (0.54) | 0.85 (0.59)
Nail PSO, n (%)
Yes 83 (62) 159 (60) 242 (61) 156 (56) 244 (57) 75 (54) 475 (56)
No 49 (37) 108 (40) 157 (39) 125 (45) 180 (42) 65 (46) 370 (43)
Missing 1(1) 0 1(<1) 0 7 (2) 0 7 (1)
Dactylitis (LDI), n (%)
Yest 14 (11) 34 (13) 48 (12) 33 (12) 56 (13) 11 (8) 100 (12)
No 118 (89) 233 (87) 351 (88) 248 (88) 368 (85) 128 (91) 744 (87)
Missing 1(1) 0 1(<1) 0 7 (2) 1(1) 8 (1)
Enthesitis (LEI), n (%)
Yest 36 (27) 106 (40) 142 (36) 70 (25) 143 (33) 36 (26) 249 (29)
No 96 (72) 161 (60) 257 (64) 211 (75.1) 282 (65.4) 103 (73.6) 596 (70.0)
Missing 1(1) 0 1(<1) 0 6 (1) 1(1) 7 (1)
Bone erosion 21 or hs-CRP 26 mg/L or both
n (%) | N/A | N/A | N/A H 236 (84) | 365 (85) | 116 (83) | 717 (84)

Source: Merola et al, 2023 (172); Merola et al, 2022 (189); BE COMPLETE Week 16 CSR (175); Mclnnes et al, 2023 (55); BE OPTIMAL Week 52 CSR (178).

1The presence of dactylitis was defined by a score greater than 0 on the LDI; dactylitic sites listed as digit eligible count for LDI; £The presence of enthesitis was defined by a
score greater than 0 on the LEI; the LEI score corresponds to the number of enthesitic sites.

Abbreviations: ADA, adalimumab; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BKZ, bimekizumab; BMI, body mass index; BSA, body surface area; HAQ-DI,
Health Assessment Questionnaire-Disability Index; hs-CRP, high sensitivity C-reactive protein; LDI, Leeds Dactylitis Index; LEI, Leeds Enthesitis Index; N/A, not applicable;
PASI, Psoriasis Area and Severity Index; PBO, placebo; PsA, psoriatic arthritis; PSO, psoriasis; QXW, every X weeks; RS, randomised set; SD, standard deviation; SJC,
swollen joint count; TJC, tender joint count.
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B.3.3.2 Supporting evidence
Long-term efficacy and safety supporting evidence comes from the Phase 2 study, BE ACTIVE and associated OLE study, BE ACTIVE 2.

B.3.3.2.1 BE ACTIVE and BE ACTIVE 2

An overview of the BE ACTIVE study design is presented in Figure 4 and Table 12. BE ACTIVE 2 was a multicentre OLE study evaluating the long-
term safety and efficacy of bimekizumab 160 mg Q4W SC up to 3 years in patients with PsA who completed BE ACTIVE and enrolled in the OLE
(184). In total, 184/206 (89.3%) patients enrolled in the OLE and 183 received 21 dose of bimekizumab. During the OLE 161/184 patients (87.5%)

completed treatment to Week 152; 78.2% of all patients who started at Week 0 completed the full 152 weeks of treatment.

Figure 4: BE ACTIVE and BE ACTIVE 2: Study design

PAOOOS8 (BE ACTIVE) PAOOO9 (OLE)
Screening Double-blind period Dose-blind period Open-label extension study SFU

199/206 BKZ320mg  __ 184/190 (96.8%)

FIRE (96.6%) patients 34\ (n=80) patients complet-
N=206— 1'1'1.'1'1. A entered the ing BE ACTIVE on BKZ 160 mg Q4We!
randomization - BKZ 160 mg BKZ entered the
period QAW (n=t19F ~
Week Week
Baseline Week 12° Week 48 152 168
® ® ® // @ // @ o
Primary endpoint: ACR50 response Safety
2-4 weeks Primary analysis: dose-response relationship Safety and efficacy analyses follow-up

@At the start of the double-blind period, n=42 were assigned to PBO, n=41 to BKZ 16 mg Q4W, n=41 to BKZ 160 mg Q4W (320 mg LD), n=41 to BKZ 160 mg Q4W, n=41 to
BKZ 320 mg Q4W; PAfter Week 12, patients receiving PBO or BKZ 16 mg were re-randomised (1:1) to receive BKZ 160 mg Q4W or BKZ 320 mg Q4W; all other patients
continued on their previous dose; °Two patients initially receiving PBO, one receiving BKZ 16 mg Q4W and two receiving BKZ 320 mg Q4W discontinued prior to Week 48;
dThree patients initially receiving BKZ 160 mg Q4W (320 mg LD) and one receiving BKZ 160 mg Q4W discontinued prior to Week 48; ®N=181 for the full analysis set in the
OLE; 'N=183 for the safety set in the OLE.

Abbreviations: ACR, American College of Rheumatology; BKZ, bimekizumab; LD, loading dose; OLE, open-label extension; PBO, placebo; Q4W, every 4 weeks SFU, safety
follow-up.
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Table 12: BE ACTIVE: Overview of trial methodology

Trial name BE ACTIVE (173, 182)

NCT # NCT02969525

Objective To evaluate the dose response based on the efficacy, safety and tolerability of bimekizumab in patients with active PsA
Location Czech Republic, Germany, Hungary, Poland, Russia, and the USA

Status Complete (July 2018)

Trial design

Phase 2b, multicentre, randomised, double-blind, placebo-controlled, parallel-group, dose-ranging study evaluating the efficacy and
safety of bimekizumab in patients with active PsA

Duration of

randomisation

e Screening period: 14 to 28 days
study e Double blind period: 12 weeks (Week 1 to Week 12)
e Dose-blind period: 36 weeks (Week 12 to Week 48)
e SFU period: 20 weeks after final dose
e Patients completing BE ACTIVE who did not qualify for rescue therapy during the dose-blind period were eligible to enter the
open-label extension study BE ACTIVE 2
Methods of e During the double-blind period, patients were randomised 1:1:1:1:1 (stratified by region and prior TNFi exposure) to receive:

Placebo
Bimekizumab 16 mg SC Q4W
Bimekizumab 160 mg SC Q4W
Bimekizumab 320 mg SC Q4W
o Bimekizumab 320 mg LD followed by 160 mg SC starting at Week 4 and Q4W thereafter
At the Week 12 visit at the end of the double-blind period, patients were allocated to bimekizumab treatment regimens as
follows:
o Patients in the placebo group were re-randomised 1:1 to bimekizumab 160 mg or bimekizumab 320 mg Q4W
o Patients in the bimekizumab 16 mg dose group were re-randomised 1:1 to bimekizumab 160 mg or bimekizumab
320 mg Q4W
o Patients in the bimekizumab 160 mg dose group continued to receive bimekizumab 160 mg Q4W
o Patients in the bimekizumab 320 mg dose group continued to receive bimekizumab 320 mg Q4W
o Patients in the bimekizumab 320 mg (loading)/160 mg dose group continued to receive bimekizumab 160 mg Q4W

o O O O

Key inclusion
criteria

=18 years old
Documented diagnosis of adult-onset, active PsA:
o Meeting the CASPAR classification criteria for 26 months prior to screening
o Baseline TJC 23 out of 78 and SJC =3 out of 76 (dactylitis of a digit counts as 1 joint each)
Negative for rheumatoid factor and anti-CCP antibodies
Active psoriatic lesion(s) and/or a documented history of PSO
Patients may have been TNFi-naive or may have received one prior TNFi. Patients who were on prior TNFi must have:
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https://clinicaltrials.gov/ct2/show/NCT02969525

Trial name

BE ACTIVE (173, 182)

o Experienced an inadequate response to previous treatment given for 23 months
o Been intolerant to administration (e.g. had a side effect or AE leading to discontinuation)

Baseline
characteristics
and
demographics

Baseline demographics and disease characteristics were generally well balanced between treatment arms

Baseline characteristics in BE ACTIVE

PBO BKZ 16 mg BKZ 160 mg | BKZ 160 mg | BKZ 320 mg
w/ LD

N=42 N=41 N=41 N=41 N=41
Age, years (mean [SD]) 49.02 (12.07) | 49.98 (13.56) | 48.00 (11.65) | 49.05(12.99) | 50.39 (12.08)
Male, n (%) 24 (57.1) 24 (58.5) 20 (48.8) 14 (34.1) 23 (56.1)
Time since diagnosis, years (mean [SD]) 6.71 (7.00) 7.01 (8.80) 7.09 (9.88) 7.94 (8.08) 6.97 (7.15)
PSO BSA

23% 28 (66.6) 29 (70.7) 28 (68.3) 26 (63.4) 26 (63.4)

Prior TNFi 9 (21.4) 7(17.1) 8 (19.5) 7(17.1) 8 (19.5)

Analysis sets

e FAS (N=206)
o Placebo n=42; bimekizumab 16 mg n=41; bimekizumab 160 mg n=41; bimekizumab 160 mg with LD n=41;
bimekizumab 320 mg n=41

Outcomes
specified in the
scope

e Disease activity: ACR20/50/70 to Week 152, PASI75/90/100 to Week 152, MDA to Week 152, VLDA to Week 152,
Composite ACR50+PASI100 at Week 48, 96 and 152, PsARC at Week 48, 96, and 152

e Periarticular disease: dactylitis resolution (LDI) to Week 152, enthesitis resolution (MASES) to Week 152

e Functional capacity: HAQ-DI at Week 12, 48, 96, and 152

e HRQoL: SF-36 PCS at Week 12, 48, 96, and 152

e Adverse effects of treatment: AEs, including deaths

Abbreviations: ACR, American College of Rheumatology; AE, adverse event; BKZ, bimekizumab; BSA, body surface area; CASPAR, Classification Criteria for Psoriatic
Arthritis; CCP, cyclic citrullinated peptide; FAS, full analysis set; HAQ-DI, Health Assessment Questionnaire-Disability Index; HRQoL, health-related quality of life; LD, loading
dose, LDI, Leeds Dactylitis Index; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score; MDA, minimal disease activity; NCT, National Clinical Trial; PASI, Psoriasis
Area and Severity Index; PBO, placebo; PsA, psoriatic arthritis; PSARC, psoriatic arthritis response criteria; PSO, psoriasis; Q4W; every 4 weeks; SC, subcutaneous; SD,
standard deviation; SF-36 PCS, Short form-36 Physical Component Summary; SFU, safety follow-up; SJC, swollen joint count; TJC, tender joint count; TNFi, tumour necrosis
factor alpha inhibitor; TNFi, tumour necrosis factor alpha-inhibitor; USA, United States of America; VLDA, very low disease activity.
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B.3.4  Statistical analysis and definition of study groups in the relevant clinical effectiveness evidence

B.3.4.1 Primary evidence

B.3.4.1.1 Analysis sets

The number of patients in each analysis set used for the outcomes relevant to this submission is provided in Table 13.

Table 13: BE COMPLETE and BE OPTIMAL: Analysis sets

Trial BE COMPLETE BE OPTIMAL
Population PBO BKZ 160 mg Overall BKZ 160 mg | ADA 40 mg Overall PBO/BKZ
Q4w Q4w Q2w 160 mg
reference Q4w
arm’
N=133 N=267 N=400 N=431 N=140 N=852 N=281
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
RS: enrolled study participants that were 133 (100) 267 (100) 400 (100) 431 (100) 140 (100) 852 (100) 281 (100)
randomised
SS: all study participants who received 21 132 (99.2) 267 (100) 399 (99.8) 431 (100) 140 (100) 852 (100) 281 (100)
dose of the IMP
RAS: all patients in the RS who received - - - 420 (97.4) 135 (96.4) 824 (96.7) 269 (95.7)
=1 dose of IMP and had a valid
radiographic image of the hands and feet
(with an assessment performed by at least
two reviewers) at screening
AMS: all patients who had received =1 - - - 431 (100) 140 (100) 842 (98.8) 271 (96.4)
dose of active IMP (BKZ or ADA)*

1The adalimumab referenced arm was not powered for statistical comparison vs bimekizumab or placebo; tCovered the analysis of data collected during the active medication
periods (active treatment-blind period for patients randomised to placebo, the double-blind treatment period, and the active treatment-blind period for patients randomised to
bimekizumab or adalimumab).

Abbreviations: ADA, adalimumab; AMS, active medication set; BKZ, bimekizumab; IMP, investigational medicinal product; PBO, placebo; QXW, every X weeks; RAS,
radiographic set; RS, randomised set; SS, safety set.
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B.3.4.1.1.1

Statistical analysis used to compare groups for primary and secondary outcomes

Efficacy endpoints were evaluated at all scheduled visits in accordance with the schedule of study assessments. The statistical methods used to

compare groups for the primary and secondary outcomes are presented in Table 14. Analysis of the primary, secondary, and additional endpoints

were based on the randomised set (RS; unless otherwise stated in Section B.3.6).

Table 14: BE COMPLETE and BE OPTIMAL: Statistical methods for analysis of primary and secondary outcomes

Trial

BE COMPLETE

\ BE OPTIMAL

Primary endpoint

The primary objective was to demonstrate the clinical efficacy of bimekizumab administered SC Q4W vs placebo, as assessed
by ACR50 response:
H1: ACR50 response superior to placebo

Ranked secondary
endpoints
[ )

The ranked secondary efficacy endpoint hypotheses tested the
superiority of bimekizumab vs placebo:

H2: CFB in HAQ-DI superior to placebo

H3: PASIO0 response superior to placebo in patients
with PSO BSA 23% at baseline

H4: CFB in SF-36 PCS superior to placebo

H5: MDA superior to placebo

The ranked secondary efficacy endpoint hypotheses tested

the superiority of bimekizumab vs placebo:

H2: CFB in HAQ-DI superior to placebo

H3: PASI90 response superior to placebo

H4: CFB in SF36-PCS superior to placebo

HS: MDA superior to placebo

H6: CFB in vdHmMTSST superior to placebo in
patients with elevated hs-CRP and/or with =21 bone
erosion (hs-CRP =6 mg/L and/or erosion positive)
H7: Enthesitis-free state superior to placebo (based
on pooled BE COMPLETE and BE OPTIMAL
Week 16 data)

H8: Dactylitis-free state superior to placebo (based
on pooled BE COMPLETE and BE OPTIMAL
Week 16 data)

H9: CFB in vdHMTSS* superior to placebo

Non-ranked secondary
and other endpoints

No statistical hypotheses tested

Statistical analysis o

A fixed sequence testing procedure was applied for the primary and ranked secondary endpoints; this accounts for
multiplicity and controls the family-wise type | error rate at alpha=0.05 (2-sided)

The null hypothesis was that the conditional OR=1 for binary efficacy endpoints, and that there was no difference
between treatment groups for continuous efficacy endpoints
The statistical testing of an endpoint could have been investigated only if the null hypothesis for the previous endpoint

had been rejected (i.e. if p<0.05)
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Trial

BE COMPLETE BE OPTIMAL

Sample size and power
calculation

Sample sizes was calculated using a 2-sided 2-sample Chi-square test with continuity correction (190) for binary endpoints,
and a 2-sided 2-group Satterthwaite t-test (191) for continuous endpoints

Primary endpoint: Primary endpoint:
e The test for detecting statistical superiority of e The test for detecting statistical superiority of
bimekizumab (n=260) vs placebo (n=130) based on bimekizumab (n=420) vs placebo (n=280) based on
ACR50 response at Week 16 has 96% power to detect ACR50 response at Week 16 has >99% power to
a true treatment difference of 16% (OR=3.16) detect a true treatment difference of 27.8%
Ranked secondary endpoints: (OR=4.09)
o Assumptions for power calculations of ranked Ranked secondary endpoints:
secondary endpoints and for which supporting data e Assumptions for power calculations of the ranked
were available in the TNFi-IR population were based secondary endpoints, and for which supporting data
on the results of BE ACTIVE and the SPIRIT-P2 exists, are based on the interim results of BE
studies ACTIVE, FUTURE 1, FUTURE 2, FUTURE 5, and
e The power varied per endpoint; further detail is SPIRIT P1 studies
available in the CSR (175) The power varied per endpoint; further detail is available in
the CSR (178)

Enthesitis and
dactylitis pooling
strategy

IN BE OPTIMAL, the number of patients with dactylitis and/or enthesitis at baseline was lower than that used for the a priori
power calculation. To provide well powered, clinically interpretable results, these outcomes in BE OPTIMAL were replaced with
pooled BE COMPLETE and BE OPTIMAL endpoints for dactylitis free-state, and enthesitis-free state (which is a more clinically
meaningful endpoint than CFB). As BE COMPLETE does not have either endpoint in its hierarchy; pooling within the closed
sequential testing procedure of BE OPTIMAL did not introduce any inflation of the type 1 error within the BE OPTIMAL
hierarchy. As the pooling was done to achieve power similar to the original a priori power, there was no additional adjustment
to the p-value to make it more conservative

Data management and
patient withdrawals

e Missing data for the primary and other binary endpoints at Week 16 were imputed using NRI
e For continuous outcomes, missing data were imputed using MI. Hierarchical testing of ranked secondary continuous
outcomes used RBMI, in which the Ml model was based on data from the placebo group

1The study planned to enrol a minimum of 45% of study participants positive for elevated hs-CRP (hs-CRP =6mg/L) and/or who have =1 bone erosion at screening; $Based on

the overall population.

Abbreviations: ACR, American College of Rheumatology; BSA, body surface area; CFB, change from base