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Bimekizumab for treating moderate to
severe plaque psoriasis

Technical briefing

This slide set is the technical briefing for this appraisal. It has been prepared by the technical
team and it is sent to the appraisal committee before the committee meeting as part of the
committee papers. It summarises:

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

» the Evidence Review Group (ERG) report.

It highlights key issues for discussion at the appraisal committee meeting and is expected reading
for committee members. The submissions made by the company, consultees and nominated
experts as well as the ERG report are available for committee members, and are optional reading.

Authors: Aminata Thiam - Technical Lead, Ewa Rupniewska - Technical Adviser

© NICE 2021. All rights reserved. Subject to notice of rights. The content in this publication is owned by multiple parties
and may not be re-used without the permission of the relevant copyright owner.



Fast Track Appraisals: Cost comparison

This topic is proposed as an FTA using cost comparison methods

FTAs are appraisals in which less-detailed discussion is sufficient

— Cost comparison FTA considered if the technology provides similar/greater
benefits at similar/lower cost vs a NICE-recommended comparator

Possible recommendations:

Lower benefits, higher costs:
do not recommend

Similar/greater benefits,
similar/lower costs:
recommend as an option

— If a technology is recommended through cost comparison, guidance states:

« “If patients and their clinicians consider both the technology and

NICE comparators to be suitable treatments, the least costly should be used” ,



Key issues

Company has proposed this appraisal follows the FTA process based on
bimekizumab having similar health benefits and costs to risankizumab (TA596),
ixekizumab (TA442) and brodalumab (TA511).

* Are the company’s chosen comparators (risankizumab, ixekizumab and
brodalumab) relevant comparators?

* Are the health benefits and safety of bimekizumab and the company’s chosen
comparators similar?

* Are the costs of bimekizumab and the company’s chosen comparators similar?

- Should the I
I e considered in the cost comparison?

If yes, to what extent?

« Is it reasonable to recommend bimekizumab in the same way as risankizumab,
ixekizumab and brodalumab ?

NICE 3

Abbreviations: FTA: fast track appraisal, TA: technology appraisal



Plaque psoriasis - disease background

« Chronic inflammatory condition characterised by flaky, scaly, itchy and red plagues on skin

« Varies in severity and distribution ranging from small patches on the elbows and knees to
almost complete body coverage

« Unpredictable, relapsing and remitting course
« Associated with comorbidities such as depression, anxiety, arthritis, cardiovascular disease

« Graded as mild, moderate or severe (based on location, area affected, severity of lesions
and impact on individual)

* Population:

20% graded as
moderate to

2.55% receive
biological treatment

Plaque psoriasis
affects 754,000

severe

~

19,000 people

~

103,000 —
174,000 people

people in England
and wales

NICE

Source: Bimekizumab NICE scope and company submission Section B.1.3.1



Measuring clinical effectiveness

Psoriasis Area and Severity Index (PASI): 0 to 72

Assesses disease at 4 body regions, and measures 4 clinical signs (erythema, induration /
papulation, excoriation and lichenification) on a scale of 0-4

0-9 10-19 220
Mild to moderate severe Very severe
Response * 75% reduction in the PASI score (PASI 75) from when treatment started or

* 50% reduction in the PASI score (PASI 50) and a 5-point reduction in DLQI
from when treatment started

Dermatology Life Quality Index (DLQI): 0 to 30

10-item questionnaire covering 6 domains: symptoms and feelings, daily activities, leisure, work
and school, personal relationships and treatment; O(no impact) to 3 (worst impact)

0-1 6-10 11 -20
No effect Moderate effect Large effect
Response =5 point improvement considered a clinically important difference

Investigator’s Global Assessment (IGA): 0 to 4

Clinician’s impression of patient’s psorasis based on severity of erythema, papulation / induration,
oozing / crusting and lichenification

0 1 2 3 /)

5
Clear Almost clear Mild Moderate Severe



Definition of severity

Table 1. Definitions of psoriasis per different guidelines
and nurse survey

Guidelines | Definitions of plaque psoriasis | PASI |

BADE Severe 210 =10
Severe 210 =10
NICE™
Very severe 220 218
Mild to moderate <10 NA
Moderate =10 NA
EMA:
Moderate to severs 10 to 20 NA
Severe =20 NA
European Mild =10 =10
Consensus™ Moderate to severe >10 >10

Psoriasis definitions based on nurse survey

wid Severs

05 | 510 | 210

BAD: British Association of Dematologists, BSA: body surface ares; DL Dermiatology
Life Quality of Index; EMA: European Medicines Agency, MICE: National Institute for Health
and Care Excellence; PASIE Peoriasis Area Severty Index; *Experts from 19 BEuropean

countries participated and defined items through a fourround Delphi process

NICE

NICE guidance

« Disease is severe defined by a
total Psoriasis Area and Severity
Index (PASI) of 10 or more

« and a Dermatology Life Quality
Index (DLQI) of more than 10



Patient and clinical perspective

Chronic, distressing and debilitating, need for a range of highly effective
convenient treatments with minimal adverse reactions and impact on lifestyle

/ Impact of \ /People would Iike\ /Bimekizumab\

psoriasis

Consideration of high-
impact and difficult-to-
treat sites such as

psoriasis is a
relapsing/remitting
life-long disease with

Dual specificity:
humanised
immunoglobulin
monoclonal antibody
that binds to both
interleukin (IL)-17A

palms, soles, flexures,
genitals — do not

produce a high PASI
score

varying degree of
severity; impact
sleep, work ability and
social interactions

and IL-17F to inhibit
the IL-17 pathway

Consideration to

not always visible to people who have

others, itch causes

received all biological

_ therapies and then had
patients and should treatment failure:

be considered as an choice, accessibility

K outcome / \ and options / \ /

NICE

Source: British Association of Dermatologists [BAD], Psoriasis and Psoriatic Arthritis Alliance [PAPAA], Psoriasis Association.

great distress to




Company'’s positioning of bimekizumab

1st Topical therapy
corticosteroid, vitamin D, vitamin D analogues, coal tar
2nd Phototherapy
3rd Systemic non-biological therapy
methotrexate, ciclosporin, acitretin
Systemic biological therapy - N\
Severe (PASI 210 & DLQI >10) :
~ etanercept (TA103) gihne-ll')isglzte;:alf
/T*,T'F - adalimumab (TA146) therapg
B i(;(eerl’iiozhjrl:]r;]s ?Trffdrozl)(@) Bimekizumab Severe (PASI 210 &
| 117 - secukinumab (TA350) Proposed as 2L =i
. brodalumab (TA511) ¢ additional SRR (U )
- ustekinumab (TA180) Systemic dimethyl fumarate
tildrakizumab (TA575) biological (TA475)
IL-23 7 guselkumab (TA521) therapies
risankizumab (TA59 * _
Very severe (PASI 220 & DLQI >18) Previous FTA
infliximab (TA134) \_ W, ¢ Comparator

W Best supportive care

Abbreviations: DLQI: Dermatology Life Quality Index; PASI: Psoriasis Area and Severity Index TA: technology appraisal



New BAD guidelines (2020)

Previous version of BAD guidelines recommended ustekinumab, adalimumab and secukinumab
for 15t line use, before other available biologics.

Recent 2020 guidelines update revised this recommendation, such that all of currently licensed
biologic therapies are now equally recommended as 15t or 2"d line biologic options for adults
with psoriasis who fulfil the criteria for biologic therapy. The choice of therapy should be tailored to
each patient. The only specific recommendations regarding the choice of biologic are as follows:

e For people with coexisting psoriatic arthritis, a TNF antagonist or an IL-17 antagonist*
should be offered as 15t line therapy.

e Of TNF antagonists, etanercept should be used when other available biologic agents have
failed or cannot be used, or where a short half-life is important. Infliximab should be reserved
for use in people with very severe disease, or where other available biologic agents have
failed or cannot be used, or where weight-based dosing is a priority.

Footnotes: *brodalumab is not licensed for psoriatic arthritis
Abbreviations: BAD: British Association of Dermatologists, IL: interleukin; TNF: Tumor necrosis factor.



:
The technologies

Bimekizumab Risankizumab (TA596) Ixekizumab Brodalumab
(TA442) (TA511)
" [eTe [N JE-T i{e )M Anti-IL-17A & IL-17F Anti-IL-23 Anti-IL-17A Anti-IL-17RA

Moderate to severe plague psoriasis in adults who are candidates
for systemic therapy

Marketing
authorisation

Posology and *150 mg (two 75 mgQ) 160 mg 210 mg
method of administered by SC administered by administered by
administration injection at weeks 0, 4 and | SC injection at SC injection at

every 12 weeks onwards week 0, followed weeks 0, 1 and
«‘Consideration should be by 80 mg every 2 | 2, followed by
given to discontinuing weeks until week 210 mg every 2
treatment in patients who 12. After week 12, | weeks.
have shown no response 80 mg every 4
after 16 weeks of weeks.
treatment. Some patients
with initial partial response
may subsequently improve
with continued treatment
beyond 16 weeks.’

Monitoring Not available; company * Tuberculosis monitoring (pre-treatment evaluation and
submission: the same as monitoring for active tuberculosis during and after treatment)
with other biologics * Monitoring of psoriasis response to treatment

Abbreviations: IL: interleukin; RA: receptor A; SC: subcutaneous



Decision problem — population

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Vi : i

' NICE scope: “adults o’ N

with moderate to nw Company’s decision Y

_severe plaque problem: adults with ”

_ psoriasis’ moderate to severe plaque

il biologic systemic treatment In line with
 Trials: “moderate to ~ or phototherapy is t
_severe plaque inadequately effective, not comparators
_ psoriasis in adults tolerated or contraindicated. .

who are candidates Proposed as an alternative to

_ for systemic therapy / biologicals

_ or phototherapy” . | ”
Vi "" . A

 The population in the submission is narrower than the population in the scope.

« Bimekizumab trials are in line with previous NICE appraisals including guselkumab
TA521 and risankizumab TA596.

« Marketing authorisation for bimekizumab is anticipated to be approved in July 2021

« Company expects a NICE recommendation for bimekizumab would similarly restrict
its use to patients with severe disease (thus following NICE precedent).

Abbreviation: TA: technology appraisal 11



FTA choice of comparator (1)

| Risankizumab (FTA; TA596) Ixekizumab (STA; TA442) | Brodalumab (STA; TA511)
compary «

rationale  Most recently approved biologic (risankizumab) and 2 other IL-17-targeting treatments
(ixekizumab and brodalumab)
« Comparator choice validated by clinical experts at an advisory board as representing reasonable
clinical comparators to bimekizumab
2 previous cost-comparison FTAs in psoriasis (TA521, TA596) supports that a cost-comparison
does not need to be conducted versus all biologics

Recommen < PASI 210 & DLQI >10 in people not responsive to systemic therapy (severe disease)

dation Assessment at 16 weeks. Treatment Assessment at 12 weeks. Treatment continued if PASI 75

continued if PASI 75 OR PASI 50 and OR PASI 50 and 5 point reduction in DLQI
5 point reduction in DLQI

Cost Guselkumab No cost-comparator — single technology appraisals
comparator
Network Comparable PASI response to More effective than 2"d most effective (after
meta- guselkumab; better PASI response adalimumab & ustekinumab; ixekizumab). Ranked
analysis rates than other biologicals similar to infliximab & consistently high in all
secukinumab sensitivity analyses.

Safety Similar to other biologicals Similar to other biologicals Similar to other biologicals
Costs/ Costs similar/lower than guselkumab  Most plausible ICER likely in  ICERs dominate or <25,000
ICER line vs other biologicals £/QALY vs other biologicals

NICE

Abbreviations: FTA: fast track appraisal, DLQI: Dermatology Life Quality Index; ICER: incremental cost effectiveness ratio; IL: interleukin; 12

PASI: Psoriasis Area and Severity Index, QALY: quality-adjusted life year; STA: single technology appraisal; TA: technology appraisal



CONFIDENTIAL

FTA choice of comparator (2)

ERG considers the chosen cost-comparators adequately represent the NICE recommended
treatments for plaque psoriasis as a whole:

bimekizumab is pharmacologically similar to the comparators
3 highest ranking treatments on PASI 75 in company’s NMA (after bimekizumab)

Expert clinical advice to the ERG suggests that these 3 comparators would be expected to have
a reasonable market share

Technical team agrees that the chosen comparators likely adequately represent NICE
recommended treatments as a whole in terms of effectiveness

But uncertainty on whether they adequately represent costs, because of introduction of biosimilar
adalimumab in 2019 (and etanercept in 2016)

All recent technology appraisal guidance in psoriasis state that “If patients and their
clinicians consider [a new drug] to be one of a range of suitable treatments, the least
expensive should be chosen (taking into account administration costs, dosage, price per
dose and commercial arrangements).”

Therefore, if judged suitable, adalimumab or etanercept likely to be offered before
bimekizumab

NICE 13

Abbreviations: DLQI: Dermatology Life Quality Index; NMA: network meta-analysis; PASI: Psoriasis Area and Severity Index




FTA choice of comparator (3)

Scrutiny
assessment

|s the technology pharmacologically similar to the
comparator(s)?

v

Does the company’s decision problem cover:

a) all (decreasing risk) or only part (increasing risk) of the
technology’s marketing authorisation for this indication?

b) all (decreasing risk) or only part (increasing risk) of the
population for whom the comparator has been
recommended by NICE?

a) Increasing risk,
but in line with
expected use
b) Decreasing risk

Has the company made a comparison to a relevant NICE- v
recommended comparator?

Are there any risks in making a case against this NICE- Biosimilar
recommended comparator? adalimumab

products became
available in 2019

“f patients and their clinicians consider both the technology and
NICE comparators to be suitable treatments, the least costly should be used”

14



Clinical effectiveness

NICE

15



FTA clinical effectiveness

Scrutiny
assessment

Has the company presented evidence using the same outcome
measures as those used in the cost-effectiveness model for
the NICE-recommended comparator?

Does the technology have similar (or improved) efficacy to the
comparator?

|s the adverse event profile of the technology similar to that of
the NICE-recommended comparator?

Overall, is the treatment likely to offer similar or improved
health benefits compared with the NICE-recommended
comparator?

NICE

16



Clinical effectiveness evidence

Placebo

Placebo and ustekinumab
Adalimumab
Secukinumab

All other comparators (including
risankizumab, brodalumab and
ixekizumab)

NICE

Direct trial BE READY
Direct trial BE VIVID
Direct trial BE SURE
Direct trial BE RADIANT

Indirect evidence, -
Network meta
analysis

17



Bimekizumab trials (1)

BE READY (vs placebo) BE VIVID (vs placebo vs ustekinumab)

Design: 56-week, multi-centre, double-blind,
patients randomised 4:1 to bimekizumab 320 mg
Q4W or placebo for 16 weeks. Followed by a
randomised-withdrawal period: at week 16, patients
on bimekizumab with PASI 90 response were re-
randomised 1:1:1 to bimekizumab 320 mg Q4W or
Q8W or placebo. Patients without a response at
week 16 or who relapsed* during the withdrawal
phase were eligible to enter an open-label
bimekizumab 320 mg Q4W ‘escape’ arm. Week 16
responders initially randomised to placebo remain
on placebo after the initial treatment period.

Population: N=435

Intervention: Bimekizumab 320mg
Comparators: Placebo

1° outcome: PASI90 and IGAOQ/1, at week 16

2° outcome: Other PASI responses including
PASI75 and PASI100, IGA 0, safety

Design: 52-week, multi-centre, double-blind,
patients randomised 4:2:1 to receive bimekizumab
320 mg Q4W, ustekinumab 45/90 mg Q12W or
placebo for 16 weeks Followed by 36-week
maintenance period. At week 16, patients on
placebo switched to receiving bimekizumab 320 mg
Q4W.

Population: N=567

Intervention: Bimekizumab 320mg

Comparators: placebo and ustekinumab 45/90 mg
1° outcome: PASI90 and IGAOQ/1, at week 16

2° outcome: Other PASI responses including
PASI75 and PASI100, IGA 0, safety

End of the maintenance period, patients could either enter into the open-label extension

NICE

study (BE BRIGHT), if eligible, or move onto the safety follow-up.

Abbreviations: IGAQ/1: investigator’s global assessment response 0/1 response (represented by an IGA score of ‘clear’ (0) or ‘almost clear’ (1)) with
at least a two-category improvement from baseline; PASI: Psoriasis Area and Severity Index; Q4W: every 4 weeks; Q8W: every 8 weeks 18



Bimekizumab trials (2)

BE SURE (vs adalimumab) BE RADIANT (vs secukinumab)

Design: 56-week, multicentre, double-blind study,
patients randomised 1:1:1 to receive bimekizumab

320 mg Q4W; bimekizumab 320 mg Q4W, switching

to Q8W from Week 16; or adalimumab 40 mg every
2 weeks (Q2W), switching to bimekizumab 320 mg
Q4W at Week 24.

Population: N=478

Intervention: Bimekizumab 320mg
Comparators: Adalimumab 40mg

1° outcome: PASI90 and IGAOQ/1, at week 16

2° outcome: Other PASI responses including
PASI75 and PASI100, IGA scores. Safety

Design: 48-week, multi-centre, double-blind,
patients randomised 1:1 to receive bimekizumab
320 mg Q4W or secukinumab 300mg Q4W. At
Week 16, patients were randomised 1:2 to receive
bimekizumab 320 mg Q4W or Q8W. At the end of
the 48-week double blind period, patients could
enter a 96-week open label extension period.

Population: N=743

Intervention: Bimekizumab 320
Comparators: Secukinumab 300mg
1° outcome: PASI 100 at week 16

2° outcome: Other PASI responses including
PASI75 and PASI 100, safety

At the end of the maintenance period, patients could either enter into the open-label extension study
(BE BRIGHT), if eligible, or move onto the safety follow-up.

N ICE Abbreviations: IGAQ/1: investigator’s global assessment response 0/1 response (represented by an IGA score of ‘clear’ (0) or ‘almost clear’
(1)) with at least a two-category improvement from baseline; Psoriasis Area and Severity Index; Q2W: every 2 weeks; Q4W: every 4 weeks;

Q8W: every 8 weeks

19



Bimekizumab trials (3)

ERG
Trials well designed with low risk of bias
Patient populations representative of NHS
Populations broadly comparable with the trial populations for the company’s cost-comparators
with respect to age, sex and disease duration; but the proportion of patients who had used prior
biologic therapy varied more widely across the cost-comparator trials (7.9% to 46%) which may
reflect changing practice over time.

Technical team
Timepoint for assessment of response to induction therapy differs between bimekizumab and
company’s chosen comparators:
» response to treatment with ixekizumab and brodalumab should be assessed at 12 weeks
(TA511 and T442), while response to bimekizumab and risankizumab (TA596) should be
assessed at 16 weeks.

PASI 90 and PASI 100 responses are increasingly being recognised as important treatment goals
for patients, aiming to achieve complete or near complete clearance of psoriasis (EuroGuiDerm
guidelines, December 2020). The committee has previously acknowledged complete clearance
of psoriasis symptoms is important to patients (TA521 and TA442). However, PASI 75 response
is the main outcome used in economic modelling in current submission and all prior NICE
guidance in psoriasis, as it is linked to definition of adequate response in NICE guidance®.

Footnote: *An adequate response is defined as:
N ICE * a 75% reduction in the PASI score (PASI 75) from when treatment started or

* a 50% reduction in the PASI score (PASI 50) and a 5-point reduction in DLQI from when treatment started
Abbreviations: Psoriasis Area and Severity Index; TA: technology appraisal




CONFIDENTIAL

Trial results: PASI 90 and PASI 100

« Across all trials, bimekizumab demonstrated higher response rates compared with placebo,

ustekinumab, adalimumab - for both PASI 90 (all p<0.001; | EGNGN
) and PASI 100 (all p<0.001; p-value nominal for

comparison with ustekinumab) at Week 16

Footnotes: *** p<0.001. PASI 90 response rate for BKZ versus SEC was not included in the BE RADIANT testing hierarchy and
thus was not controlled for multiplicity, PASI 100 response rate for BKZ versus UST was not included in the BE VIVID testing
hierarchy and thus was not controlled for multiplicity the p-value for this comparison is therefore a nominal p-value. For BE SURE,
the BKZ Q4W and the BKZ Q4W/Q8W arms were combined for this analysis as all patients received BKZ Q4W through to week 16.

Abbreviations: ADA: adalimumab; BKZ; bimekizumab; PASI: Psoriasis area and severity index; PBO: placebo; Q4W: every 4

21

weeks; SEC: secukinumab; UST: ustekinumab.
Source: company submission figures 8 and 9 p. 66




Trial results: PASI 50, 75, 90 and 100

I of patients on bimekizumab achieved a PASI 75 response by Week 16
« Bimekizumab achieved higher PASI 75 response rates vs placebo, | KEGGTEREEGEGNG =

adalimumab (all nominal p<0.001), and |
_

» No statistical analyses conducted for PASI 50 response rates

PBO BKZ PBO BKZ UST BKZ ADA BKZ SEC
(n=86) Q4W  (n=83) Q4W (p=163) Q4W (n=159) QAW (n=37
(n=349) (n=321) (n=319) (n=373) 0)

ZEN I BN BN B B BN B e

n (%)

sl IO B B e §

n (%) (95.4) (92.5)  (69.2)

XK 1 (1.2) | 317 4(48) 273 81 275 N §
n (% (90.8) (85.0) (49.7) (86.2)  (47.2)

IXJKO 1 (1.2) 238 0 188 34 194 33 1H N
n (% (68.2) (58.6) (20.9) (60.8)  (23.9)

Footnotes: PASI 50 data at Week 16 for BE RADIANT is from a post-hoc analysis conducted for the sake of completeness of this
table. PASI 50 response rates were not part of the protocol for this trial.

NICE Abbreviations: ADA, adalimumab; BKZ, bimekizumab; IGA, Investigator’s Global Assessment; NRI: non-responder imputation;
PASI, Psoriasis Area and Severity Index; PBO, placebo; RS: randomised set; SEC, secukinumab; UST, ustekinumab. 22
Source: company submission table 17 p.67

nd




Trial results: IGA 0/1

« At Week 16, bimekizumab achieved significantly higher response rates for IGA 0/1 vs

placebo, ustekinumab and adalimumab (all p<0.001) | EGTERGRGCGCGGE
|

* IGA 0 response rate at Week 16 was [
I
|

N ICE Abbreviations: IGA 0/1 response was defined as a score of ‘clear’ or ‘almost clear’ with at least a 2-category improvement 23
from baseline, and IGA 0 was defined as a score of ‘clear’ with at least a 2-category improvement from baseline.



Trial results: DLQI 0/1

At Week 16, a high proportion of patients had a DLQI score of O or 1, indicating ‘no impact on

patient’s life’, which was [
I
I

*** p<0.001.

Footnotes: DLQI 0/1 response rate was not included in the testing hierarchy for any of the trials and thus comparisons were
not controlled for multiplicity, all p-values are therefore nominal p-values.
N ICE Abbreviations: BKZ, bimekizumab; CSR: clinical study report; DLQI, Dermatology Life Quality Index; NRI: non-responder 24
imputation; PBO, placebo; RS: randomised set.
Source: company submission figure 11 p. 71



Safety profile

« Bimekizumab safety data were pooled to increase sample size

« Bimekizumab has a comparable safety profile with anti-IL-17A
biologics

« Bimekizumab associated with a higher rate of oral candidiasis
iInfections compared to placebo (due to IL-17 pathway role in
defence against candida species) and compared to other anti-IL-17
class biologics. But the majority (JJll) of cases of oral candidiasis
were mild to moderate and were easily managed with standard anti-
fungal therapy and did not lead to treatment discontinuation

ERG

The trial data do not suggest any notable safety concerns for bimekizumab vs active
comparators

NICE 25

Abbreviations: AE: adverse event



Company’s network meta-analysis (NMA)

* Included following outcomes:
— PASI (PASI 50, 75, 90, 100),
— safety (AEs, SAEs, discontinuation due to AEs)
« Timepoints: 10-16 weeks
« 84 trials included in the network
» Fixed and random effect models were compared

 The random effects model that allowed for relaxation of the proportional treatment
effects assumption was considered the most appropriate

— Relaxation of the proportional treatment effect (not featured in previous appraisals):
ranking of treatments in probability of PASI response is not necessarily the same
across each of the 4 PASI-response categories

ERG considers that NMA’s approach is appropriate although company did not include
DLQI (included in previous appraisals: TA521 guselkumab; TA596 risankizumab)
ERG considers the company’s justification for the random effect model reasonable

NMA inclusion criteria are broader than decision problem and include trials of systemic
non-biologic treatments (results are not presented). ERG assumes aim is to strengthen
connections within the network. It could boost statistical power but increase
heterogeneity. ERG does not consider that this biases in favour of bimekizumab

NICE

Abbreviations: AEs: adverse events; DLQI: Dermatology Life Quality Index; NMA: network meta-analysis; PASI: Psoriasis Area 26
and Severity Index; SAEs: Serious adverse events.



Company’s network meta-analysis (NMA)

Secukinumab 300 mg

Secukinumab 150 mg

Tildrakizumab 100 mg

Risankizumab 150 mg
Ixekizumab 80 mg

Guselkumab 100 mg

Brodalumab 210 mg

Bimekizumab 320 mg

- \

AN
’/ ’ ; Methotrexate 7.5 to 25 mg
Dimethyl fumarate up to 720 mg
Cyclosporine 2.5 to 5 mg

Acitretin 0.4 mg/kg/day

) Apremilast 30 mg

Etanercept 50 mg
Infliximab 5 mg/kg

® anti-IL ® anti-TNF @ Non-biologics & Placebo

NICE

Abbreviations: IL: interleukin; NMA: network meta-analysis; SLR: systematic literature review; TNF: tumour necrosis factor.

Source: company submission, figure 16 p.84

27



CONFIDENTIAL

Company NMA results for efficacy

Forest plot of probabilities of achieving at least given PASI response at 10-16 weeks

N

Source: company submission figure 17 p. 87. Abbreviations: NMA: network meta-analysis; PASI: Psoriasis Area and Severity Index




CONFIDENTIAL

Company NMA result for safety

ERG has no particular concerns around comparative safety
NICE 29

Note: unclear if all studies included in NMA used the same definition of serious adverse events.
Source: company submission appendices, Appendix D.1.1.16.2, tables 20-28.




Network meta analysis conclusions

ERG
Can assume the claim of similar or greater efficacy and safety between bimekizumab
versus other biologics is acceptable, based on robust results of the company’s NMA, and
the consistency of these results with those from previous NICE appraisals.

Technical team

Company’s NMA is line with the NMA by the Cochrane Skin Group (Systemic
pharmacological treatments for chronic plaque psoriasis: a network meta-analysis).

* Included 140 studies for 19 systemic medicines, published until January 2019 (living
review)

NMA showed that clinical effectiveness of infliximab, ixekizumab, risankizumab,
bimekizumab, guselkumab, secukinumab and brodalumab was similar for PASI 75
and PASI90. The main limitation was the limited number of studies included for
bimekizumab.

For the risk of serious side effects, there were no significant differences between any
of the systemic medicines compared with placebo treatment. However, the number
of serious side effects was very low, and the rankings were based on low- to very
low- or moderate-certainty evidence, so they should be interpreted with caution.




FTA clinical effectiveness

Scrutiny
assessment

health benefits compared with the NICE-recommended
comparator?

Has the company presented evidence using the same outcome v
measures as those used in the cost-effectiveness model for

the NICE-recommended comparator?

Does the technology have similar (or improved) efficacy to the 4
comparator?

Is the adverse event profile of the technology similar to that of v
the NICE-recommended comparator?

Overall, is the treatment likely to offer similar or improved v

NICE
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Cost comparison

NICE
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CONFIDENTIAL

Company cost-comparison model
Resource use assumptions

 Healthcare resource costs assumed to be similar to risankizumab, ixekizumab and
brodalumab and excluded from the cost comparison

— Similar monitoring

— Comparable safety profile

— Similar treatment administration

— Similar cost of subsequent therapies

« Therefore company model considers only acquisition costs

ERG
« Approach is appropriate and consistent with previous cost-comparisons (risankizumab
TAS96 & guselkumab TA521)

Technical team: Subsequent treatments after non-response would start 4 weeks earlier with

ixekizumab and brodalumab (assessment after 12 weeks; TA442, TA511) than with
bimekizumab and risankizumab (assessment after 16 weeks; TA596). However, the impact of
this 4-week difference on total costs is likely negligible, considering only a small proportion of
patients™ stop treatment after the induction period and in the context of the long model
horizon.

NICE 33

‘I, PAS! 75 non-response in company’s network meta-analysis




Company cost-comparison model

Model approach & assumptions

* Costs are estimated over 10-year time horizon

 Model includes a 12 to 16-week induction
phase, aligned with each therapy licence

« PASI 75 response after induction phase:
patients go on to a maintenance phase

Initial period Maintenance period

No treatment

* No response: patients stop treatment and
incur no further costs

From any state

« PASI 75 response rate based on company’s
NMA; equal efficacy assumed:

« On maintenance: equal probability of long term
discontinuation (20% per year in base case)

ERG: approach is appropriate and consistent with previous cost-comparisons (risankizumab
TA596 & guselkumab TA521) and cost-effectiveness analyses for ixekizumab TA442 &
brodalumab TA511

Technical team: there is a potential impact of treatment adherence on discontinuation of
maintenance therapy. But unlikely sufficient evidence to assess impact of dosing frequency on
adherence. 20% discontinuation rate is consistent with previous cost-comparisons in psoriasis.




FTA clinical effectiveness (1)

Scrutiny
assessment

Is the acquisition cost of the technology similar to/lower than
the comparator (including patient access schemes/other
discounts)?

X

But it has since
been reduced

the comparator?

Are the healthcare resource costs associated with the v

technology likely to be similar to/lower than the respective Costs will be

costs for the NICE recommended comparator? similar

Is the technology likely to affect the downstream costs of v

managing the condition and has this been accounted for? Costs will be
similar

Are the overall costs for the technology similar to/lower than X

But it has since
been reduced

NICE
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CONFIDENTIAL

Company submission: cost comparison with PAS for

bimekizumab and comparator (deterministic)
Bimekizumab

Therapy m Maintenance| List PAS price |Total costs| Difference

(dose) (doses per |price per| per dose over 10
year) dose years (£)

Bimekizumab KI§

(2x 160 mg) (IS 2 e _

Brodalumab 12

W'/ Ei ) weeks £ 2500 24 - - -
Ixekizumab 12

(1 x 80 mg) weeks 8 130 £1,125 _ _ _
Risankizumab K¢

(2 x 75 mg) weeks 2 e e - - -
Abbreviation: PAS: patient access scheme

NICE 36

Source: ERG addendum 2 table 1 p. 2



Other ERG scenario and sensitivity analyses

Discontinuation rate affects cost comparison with brodalumab

Cost difference over 10 years:
bimekizumab minus comparator

Brodalumab| Ixekizumab |Risankizumab

Scenario (all determini

Base case

stic)
PASI 75 response e

(base case ) B (ower Crl)
B (upper Cri):

Time horizon S years
(LEEENEC- ALY 20 years

B
—
—
—
—
—
—

Discount rate (0%) [N ATl —
I
I
—
—

Exclude mortality
LTI TeT oV T Lol o ) I Multiplier 1.42 (TAS11)
Discontinuation 11% (Warren 2015)
(base case 20%) 16% (-20%)P

18.7% (TAS11)

19% (Egeberg 2018)
24% (+20%)®

w
~

a95% Crl for bimekizumab from the company’s indirect comparison; ® Company’s sensitivity analysis range +/- 20% of base case value
Abbreviations: Crl: credible interval; PASI: Psoriasis Area and Severity Index, TA: technology appraisal. Source: ERG addendum 2 table 2.



CONFIDENTIAL

ERG scenario analyses (1)
I s highest impact on cost-comparison

« ERG:

« The company

* ERG clinical expert

* ERG explore the impact of this in an exploratory scenario analyses:

« On 8™ June 2020, the company clarified that

Abbreviations: PASI: Psoriasis Area and Severity Index, TA: technology appraisal



CONFIDENTIAL

ERG scenario analyses (2)

has highest impact on
cost-comparison results

Scenario (deterministic) Cost difference over 10 years:
bimekizumab minus comparator
Brodalumab | Ixekizumab | Risankizumab

Base case

Technical team:

NICE

Abbreviations: PASI: Psoriasis Area and Severity Index, TA: technology appraisal; Source: ERG addendum 2 table 2.




CONFIDENTIAL

Scenario
(deterministic)

NICE

Source: NICE technical team calculations

Cost difference over 10 years:
bimekizumab minus comparator
Brodalumab Ixekizumab Risankizumab

4
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Innovation

Consultee comments:

» British Association of Dermatologists: targeting both IL-17A and IL-17F cytokines is
a new treatment approach for psoriasis. Prior IL17 inhibitors only block IL-17A but
IL17F also has an important role in the immunopathogenesis of psoriasis.

« Psoriasis and Psoriatic Arthritis Alliance: adding alternative treatment option to
existing treatments and providing a different target if similar class therapies falil

» Psoriasis association: The dosing regime is particularly advantageous to patients —
an injection once every 8 weeks allows greater freedom to get on with one’s life
especially when scheduling other healthcare requirements.

Equality

Consultee comments:

» PASI may underestimate disease severity in people with darker skin as redness may be

less evident (a component of PASI)

DLQI will underestimate impact in people who are not sexually active, or older (retired)
or socially isolated; it does not capture anxiety and depression

NICE

Sources: British Association of Dermatologists [BAD], Psoriasis and Psoriatic Arthritis Alliance [PAPAA], Psoriasis Association.

41



CONFIDENTIAL

Potential recommendations: cost
comparison

What is the committee view on:

» the choice of comparators

Lower health benefits,

higher costs: - Spec_:lflcally the exclusion of
do not recommend adalimumab

 the similarity of health benefits and
safety of bimekizumab and comparators

Difference in

i  the similarity of costs of bimekizumab
imilar/greater health

benefits, similar/lower and com pa rators
costs:

recommendasanoption N
B uring maintenance for the

cost calculation

* is it reasonable to recommend
bimekizumab in the same way as
ixekizumab, risankizumab and
brodalumab?

NICE 42
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A.1 The technology

The bimekizumab antibody was discovered in the UK and engineered for dual specificity using novel
technology invented in the UK. Bimekizumab is a monoclonal antibody that is designed to selectively
inhibit both the interleukin (IL)-17A and IL-17F cytokines.! Bimekizumab is anticipated to be licensed

The BE VIVID, BE SURE and BE RADIANT active comparator-controlled trials, as well as results from a
network meta-analysis (NMA), together provide direct and indirect evidence of statistically significantly
higher PASI 90 and 100 response rates at Week 16 for bimekizumab versus all other treatments
licensed for the treatment of plaque psoriasis (see Document B, Section B.3). From the first dose,
bimekizumab has been shown to demonstrate both a rapid onset of response and superior efficacy
compared with ustekinumab,? adalimumab?® and secukinumab. Bimekizumab demonstrates consistent
achievement of response, with the majority of patients achieving complete skin clearance by Week 16
across the clinical studies. The rapid and high level of complete skin clearance, which extends to high-
impact areas such as nails, scalp, palms and soles, is maintained over time with the 8-week dosing
regimen. Long-term, durable skin clearance is supported by substantial improvements in quality of life
(QoL) with most patients’ daily lives no longer impacted by their psoriasis.

An overview of bimekizumab is presented in Table 1.
Table 1: Technology being appraised — B.1.2 (pages 13-14)

UK approved name and brand Approved name: bimekizumab
name Brand name: not available at the time of submission

Mechanism of action Bimekizumab is a humanised immunoglobulin monoclonal antibody
that binds to both IL-17A and IL-17F cytokines to inhibit the IL-17
pathway; this pathway is a pivotal driver of inflammation in
psoriasis." 5 If recommended, bimekizumab would be the only
available treatment with this dual selective inhibition of IL-17A and IL-
17F.

While IL-17A is more potent and has been well-characterised as it is
the target of existing treatments, IL-17F is ~30 times more abundant
in skin lesions and can drive inflammation independently of IL-17A.% 7
Bimekizumab prevents these cytokines from binding to their cellular
targets, inhibiting them from promoting inflammation, and thus
reducing the symptoms of psoriasis. Selective inhibition of both IL-
17F and IL-17A is a more effective approach than targeting IL-17A
alone, resulting in unprecedented levels of complete skin clearance
as demonstrated by the clinical evidence presented in this
submission (Section B.3).248

Marketing authorisation/CE European marketing authorisation is anticipated in [ N | .
mark status
Indications and any Bimekizumab is anticipated to be indicated for

restriction(s) as described in

the summary of product

characteristics (SmPC)

Method of administration and
dosage

Summary of company evidence submission template for bimekizumab for the treatment of moderate
to severe plaque psoriasis (ID2692)
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Additional tests or Bimekizumab has a similar administration profile to other biological
investigations treatments available to NHS England patients; no additional tests or
investigations are required.

List price and average cost of a | I

course of treatment

Cost of 16-week initial period (5 doses): | KGTczN
Cost of a full year of maintenance therapy (6.5 doses): || 5GczczN

applicable)

Abbreviations: IL: interleukin; NHS: National Health Service; SmPC: summary of product characteristics.
Source: Draft SmPC for bimekizumab, see Appendix C.1.

A.2 Clinical pathway of care

The NICE clinical guidelines for psoriasis outline three potential stages of treatment for psoriasis.®
Topical therapy as first-line treatment, phototherapy and systemic non-biological therapy as second-line
treatments, and systemic biological therapies and other non-biological agents as third-line treatments.

It is proposed that bimekizumab be appraised as a treatment option in adult patients with plaque
psoriasis, if:

e The disease is severe, as defined by a total PASI 210 and a DLQI >10 and

e The disease has not responded to other systemic treatments, including ciclosporin, methotrexate
and phototherapy, or these options are contraindicated or not tolerated.

This positioning for bimekizumab is aligned with the expected use of a new biologic in clinical practice,
and with all previous NICE recommendations for biologics in psoriasis (Figure 1).

The NICE guidance also recommends treatment discontinuation at the end of an initial treatment period
(the length of which varies across treatments), if an ‘adequate’ response is not achieved, defined as:

e a 75% reduction in the PASI score (PASI 75) from when treatment started or

e a 50% reduction in the PASI score (PASI 50) and a 5-point reduction in DLQI from when
treatment started.

Whilst PASI 75 represents an adequate response and has historically been used as a standard primary
endpoint in many trials of psoriasis treatments, trials are now moving towards endpoints of PASI 90 or
PASI 100.% " This reflects a shift in patient’s treatment goals beyond achievement of simply an
adequate response, and towards a more desirable response of complete or near complete skin
clearance that can support towards patients being able to carry out their everyday lives without the
burden of skin disease.'? 13

Company evidence submission template for bimekizumab for the treatment of moderate to severe
plaque psoriasis (ID2692)
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Figure 1: Clinical pathway for plaque psoriasis showing the proposed positioning of
bimekizumab - B.1.3.1 (page 21)

l Person with psoriasis ‘

1

[ Assessment l

F|rst||nel l

Topical therapy —-{ Specialist referral
* Corticosteroids

+ Vitamin D/Vitamin D analogues
* Dithranol

Tar preparations
Second-line
Phototherapy 4'{ Systemic therapy
+ UVB
* PUVA
Systemic non-biological therapy
* Ciclosporin
* Methotrexate
+ Acitretin
Third-line 1 1
Systemic biological therapy Other non-biological therapies
* TNF-alphainhibitors (adalimumab, —* + Apremilast
etanercept, infliximab and * Dimethyl fumarate

certolizumab pegol)
* IL-17 A inhibitors (ixekizumab,
secukinumab)
* |L-17 receptorinhibitors (brodalumab)
+ IL-17 A & F inhibitors (bimekizumab)
* [L-23 inhibitors (guselkumab,
tildrakizumab and risankizumab)
* |L-12/IL-23 inhibitors (ustekinumab)

Abbreviations: DMF: dimethyl fumarate; IL: interleukin; NICE: National Institute for Health and Care Excellence; PUVA:
psoralen plus ultraviolet A; TNF: tumour necrosis factor; UVB: ultraviolet B.
Source: Adapted from the NICE pathway for psoriasis. '

A.3 Equality considerations

There are two relevant equality considerations that have been discussed in previous technology
appraisals regarding biologics:

e PASI measurements may underestimate severity of disease for people with darker skin, such as
skin types V and VI on the Fitzpatrick scale.®

e The DLQI may underestimate the impact of disease in certain groups, such as individuals who are
older, socially isolated, not sexually active, suffering from anxiety or depression or those who are
less able to complete the questionnaire due to sensory or learning disabilities.% 1%

Company evidence submission template for bimekizumab for the treatment of moderate to severe
plaque psoriasis (1D2692)
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A.4 Key drivers of the cost effectiveness of the comparator(s)

A.4.1 Clinical outcomes and measures

To date, eleven NICE technology appraisals have been published on biologics for the treatment of psoriasis in adult patients. Table 2 provides a
summary of the key clinical assumptions from these appraisals and the preferred assumptions from the committee.

Table 2: Summa

of key clinical assumptions in NICE appraisals of biologics in psoriasis — B.2.1 (pages 26—29)

Appraisal Framework for Assumptions used in modelling Committee’s preferred assumptions and any uncertainties
economic analysis
Etanercept Cost-utility analysis PASI 50 response required to continue | e The committee preferred a higher threshold of a PASI 75
TA103, 2006 receiving treatment response or a PASI 50 response with at least a 5-point
reduction in DLQI
Anti-TNF ) ) i )
20% annual discontinuation rate e No comment from the committee
AEs not modelled e The committee did not directly comment on the modelling of
AEs
e However, the committee stated that there was limited data
available on AEs, and recommended that the BADBIR should
be rapidly established to monitor AEs
Infliximab Cost-utility analysis PASI 75 response required to continue | e The committee agreed that it was appropriate for treatment to
TA134, 2008 receiving treatment be continued only in patients achieving a PASI 75 response
Anti-TNF e However, the committee ultimately aligned with the response

definition approved for etanercept — a PASI 75 response or a
PASI 50 response with at least a 5-point reduction in DLQI

20% annual discontinuation rate

e The committee concluded that there was uncertainty around the
annual discontinuation rate, and the true value was likely to lie
between 20% and the ERG’s estimate of 50%

e Ultimately the committee accepted that the values adopted by
the manufacturer were appropriate

AEs not modelled

e No comment from the committee

Adalimumab
TA146, 2008
Anti-TNF

Cost-utility analysis

PASI 75 response required to continue
receiving treatment

PASI 50 response for continuing
treatment explored in sensitivity

e The committee did not directly comment on the appropriateness
of using PASI 75 for the modelling of treatment continuation

e However, the ultimate recommendation was for continuation of
treatment in patients achieving a PASI 75 or a PASI 50

Summary of company evidence submission template for bimekizumab for the treatment of moderate to severe plaque psoriasis (1ID2692)
© UCB (2021). All rights reserved
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analysis

response with at least a 5-point reduction in DLQI

20% annual discontinuation rate

No comment from the committee

AEs not modelled

No comment from the committee

Ustekinumab
TA180, 2009
Anti-IL-12/23

Cost-utility analysis

PASI 75 response required to continue
receiving treatment

The committee did not directly comment on the appropriateness
of using PASI 75 for the modelling of treatment continuation

However, the ultimate recommendation was for continuation of
treatment in patients achieving a PASI 75 response or a PASI
50 response with at least a 5-point reduction in DLQI

20% annual discontinuation rate

The committee heard from clinical experts that this estimate was
reasonable

AEs not modelled

No comment from the committee

Secukinumab

Cost-utility analysis

PASI 75 response required to continue

The committee did not directly comment on the appropriateness

treatment explored in a scenario
analysis

TA350, 2015 receiving treatment of using PASI 75 for the modelling of treatment continuation
Anti-IL-17A PASI 50 response for continuing However, the committee stated that the recommendation for
treatment explored in a scenario treatment continuation should be consistent with previous
analysis appraisals — a PASI 75 response or a PASI 50 response with at
least a 5-point reduction in DLQI
11.7% discontinuation at the end of the The committee concluded that 20% annual discontinuation may
first year based on the FIXTURE and be an overestimate, but as this affected all biological treatments
ERASURE trials equally, this was likely to have a minimal effect
20% annual discontinuation rate after
the first year
Costs and resource use associated No comment from the committee
with AEs were included in the model
Ixekizumab Cost-utility analysis PASI 75 response required to continue The committee noted that the cost-effectiveness of ixekizumab
TA442, 2017 receiving treatment increased when a PASI 50 stopping rule was applied, and that
. PASI 50 response for continuing for patients with limited psoriasis on high impact areas (the
Anti-IL-17A hands and feet) a clinical improvement may not be appropriately

accounted for by the PASI score

The committee therefore concluded that, in line with previous
appraisals, treatment should be continued in patients achieving
a PASI 75 or a PASI 50 response with at least a 5-point
reduction in DLQI

Company evidence submission template for bimekizumab for the treatment of moderate to severe plaque psoriasis (ID2692)
© UCB (2021). All rights reserved
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20% annual discontinuation rate

No comment from the committee

AEs not modelled in the base case

Costs and resource use associated
with AEs were explored in a scenario
analysis

The committee heard from clinical experts that the side effect
profiles of biologics are generally similar, and it was therefore
acceptable to exclude the disutility associated with adverse
events from the modelling

However, the committee concluded that the company should
have included the costs of adverse events in the model base
case

Brodalumab
TA511, 2018
Anti-IL-17RA

Cost-utility analysis

PASI 75 response required to continue
receiving treatment

The committee did not directly comment on the appropriateness
of using PASI 75 for the modelling of treatment continuation

However, the ultimate recommendation was for continuation of
treatment in patients achieving a PASI 75 response or a PASI
50 response with at least a 5-point reduction in DLQI

18.7% annual discontinuation rate

The committee preferred the company to use treatment-specific
discontinuation rates, but understood that there were not
enough data

The committee ultimately agreed that the assumption was
acceptable for decision-making

Impact of serious infections on costs
and HRQoL included in the base case

Impact of other AEs on costs and
HRQoL explored in a scenario analysis

No comment from the committee

Guselkumab
TA521, 2018
Anti-IL-23

Cost-comparison

PASI 75 response required to continue
receiving treatment

The committee acknowledged that PASI 75 is a key outcome for
informing treatment continuation after induction

However, the ultimate recommendation was for continuation of
treatment in patients achieving a PASI 75 response or a PASI
50 response with at least a 5-point reduction in DLQI

20% annual discontinuation rate

No comment from the committee

AEs not modelled

No comment from the committee

Certolizumab
pegol

TA574, 2019
Anti-TNF

Cost-utility analysis

PASI 75 response required to continue
receiving treatment

PASI 50 response for continuing
treatment explored in a scenario
analysis

The committee did not directly comment on the appropriateness
of using PASI 75 for the modelling of treatment continuation

However, the ultimate recommendation was for continuation of
treatment in patients achieving a PASI 75 response or a PASI
50 response with at least a 5-point reduction in DLQI

Company evidence submission template for bimekizumab for the treatment of moderate to severe plaque psoriasis (ID2692)
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20% annual discontinuation rate

Treatment-specific annual
discontinuation explored in a scenario
analysis

e The committee was aware that there was limited evidence to
support a 20% annual discontinuation rate, but that this was
consistent with previous appraisals so was acceptable for
decision-making

e The committee did not comment on the scenario analysis

AEs not modelled

e No comment from the committee

Tildrakizumab
TA575, 2019
Anti-IL-23

Cost-utility analysis

PASI 75 response required to continue
receiving treatment

e The committee did not directly comment on the appropriateness
of using PASI 75 for the modelling of treatment continuation

e However, the ultimate recommendation was for continuation of
treatment in patients achieving at least a PASI 50 response at
12 weeks, and a PASI 75 response or a PASI 50 response with
at least a 5-point reduction in DLQI at 28 weeks

18.7% annual discontinuation rate

e No comment from the committee

AEs not modelled

e No comment from the committee

Risankizumab
TA596, 2019
Anti-IL-23

Cost-comparison

PASI 75 response required to continue
receiving treatment

PASI 50, PASI 90 and PASI 100
response for continuing treatment
explored in scenario analyses

e The committee acknowledged that PASI 75 is a key outcome
when deciding to continue treatment and appreciated that the
company analyses also covered a range of outcomes

e The ultimate recommendation was for continuation of treatment
in patients achieving a PASI 75 response or a PASI| 50
response with at least a 5-point reduction in DLQI

20% annual discontinuation rate

11%, 18.7% and 19% annual
discontinuation rate explored in
scenario analyses

e No comment from the committee

e AEs not modelled

e No comment from the committee

Footnotes: Biologics are listed in the order in which they received NICE recommendation
Abbreviations: BADBIR: British Association of Dermatologists Biologics and Immunomodulators Register; DLQI: Dermatology Life Quality Index; ERG: Evidence Review Group;
FAD: final appraisal determination; IL: interleukin; HRQOL: health-related quality of life; NICE: National Institute for Health and Care Excellence; PASI: Psoriasis Area Severity
Index; RA: receptor antagonist; TA: technology appraisal; TNF: tumour necrosis factor.
Source: NICE FADs for biologic therapies approved for the treatment of moderate to severe psoriasis.'6-26
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A.4.2 Resource use assumptions

Resource use categories included in previous NICE technology appraisals of biologics for the treatment
of adult patients with psoriasis include:

e Drug acquisition costs

e Drug administration costs

e Treatment monitoring costs

e Best supportive care/non-responder costs
e Adverse event costs

However, in line with the two previous cost-comparison fast-track appraisals (FTAs) in psoriasis (TA521
and TA596), the majority of these costs are considered to be equivalent across different biologics.?” 28
The only costs considered in these cost-comparison models were drug acquisition costs, and these
models were accepted by the respective committees for each appraisal.?® 2° Thus, the same approach
was taken in the current analysis.

A.5 Decision problem and NICE reference case

A.5.1 Population

The marketing authorisation for bimekizumab is expected to be for

The submission focuses on a specific population within bimekizumab’s marketing authorisation,
considering bimekizumab as an alternative to other biologic therapies specifically for use in adults with
moderate to severe plaque psoriasis for whom non-biologic systemic treatment or phototherapy is
inadequately effective, not tolerated or contraindicated. The proposed population aligns with the current
use of biologics for treating plaque psoriasis patients with the highest unmet need, and hence the
expected use of bimekizumab within the NHS. 4

A.5.2 Comparators

Cost comparison analysis is an appropriate framework for evaluation where treatments can be compared
on the basis of differences in cost only. In the treatment of psoriasis with biologic therapies, costs are
substantially influenced by response-based treatment discontinuation at the end of the initial treatment
period.

In previous NICE technology appraisals for biologics, economic models have used the proportion of
patients achieving a PASI 75 response to determine the discontinuation rate at the end of the initial
period, in line with the guidance published by NICE for biologics.'6-20: 22, 24-26,29, 30 As such, the most
suitable comparators for a cost-comparison with bimekizumab would be those with a similar proportion of
patients achieving at least a PASI 75 response at the end of the initial period, and thus similar rates of
treatment discontinuation. Where PASI 75 response can be inferred to be similar, cost-comparison
methods can be considered appropriate.

To assess this, an indirect comparison (network meta-analysis [NMA]) was conducted to estimate the
PASI outcomes at the end of the initial period for bimekizumab relative to the full range of comparators

Summary of company evidence submission template for bimekizumab for the treatment of moderate
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specified in the final scope. The network of evidence was based on a systematic literature review that
identified relevant evidence across all treatments that might be used for the population in question. The
NMA found bimekizumab

0000000000000 ]
0000000000000
N - /s such,

risankizumab, ixekizumab and brodalumab represent appropriate comparators for a cost-comparison
analysis. This choice of comparators also means that bimekizumab is compared to the most recently
approved biologic (risankizumab), the biologic most recently judged to be a cost-effective treatment
option via cost comparison methodology (risankizumab), and other IL-17-targeting treatments
(ixekizumab [IL-17 inhibitor] and brodalumab [IL-17 receptor inhibitor]). This comparator selection was
also validated as representing reasonable clinical comparators to bimekizumab by clinical experts at an
advisory board.3' Whilst this represents a subset of the comparators specified in the final scope,
precedent from both previous cost-comparison FTAs in this indication (TA521, TA596) supports that a
cost-comparison does not need to be conducted versus all biologics.?% 2

It should be noted that the NMA found that patients treated with bimekizumab achieved
Y, < =tive to all
comparators included in the final scope, including risankizumab, ixekizumab and brodalumab. However,
achievement of PASI 90 or PASI 100 does not impact ongoing treatment costs (continuation of treatment
is determined by PASI 75, based on precedent from prior NICE appraisals in this indication). Therefore,
whilst the superiority of bimekizumab on probability of achieving PASI 90 or PASI 100 serves to provide
additional patient health benefit in terms of skin clearance, there is no additional ongoing treatment cost
as there is for higher PASI 75 response rates. These higher rates of PASI 90 and PASI 100 response
are therefore not considered relevant for inclusion in the cost comparison analysis framework.

An overview of the decision problem for this appraisal is presented in Table 3.

Company evidence submission template for bimekizumab for the treatment of moderate to severe
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Table 3: The decision problem — B.1.1.2 (pages 9-12)

Final scope issued by NICE?2

Decision problem addressed in the
company submission

Rationale if different from the final
NICE scope

phototherapy is suitable:

e Systemic non-biological therapies
(including methotrexate, ciclosporin
and acitretin)

e Phototherapy with or without psoralen
If conventional systemic non-biological
treatment (including methotrexate,
ciclosporin and acitretin) and
phototherapy are inadequately effective,
not tolerated or contraindicated:

e TNF-alpha inhibitors (adalimumab,
etanercept, infliximab [for very severe
plaque psoriasis, as defined by a total
PASI of 20 or more, and a DLQI of
more than 18] and certolizumab
pegol)

e |L-17 family inhibitors or receptor
inhibitors (brodalumab, ixekizumab
and secukinumab)

e |L-23 inhibitors (guselkumab,
tildrakizumab and risankizumab)

e |L-12/IL-23 inhibitors (ustekinumab)

e |xekizumab
e Brodalumab

Population Adults with moderate to severe plaque Adult patients with moderate to severe Aligns with the recommendations made in
psoriasis. plaque psoriasis for whom previous NICE technology appraisals
non-biologic systemic treatment or regarding bi_0|09i?ngggztgfztgigtgent of
phototherapy is inadequately plaque psoriasis, > = 2% %> and thus
. with the current positioning of other
effective, not tolerated or . . s
S biologics in the clinical pathway and
contraindicated. expected use of bimekizumab in NHS
clinical practice.™
Intervention Bimekizumab. Bimekizumab. As per the draft SmPC.
Comparator(s) If systemic non-biological treatment or e Risankizumab Bimekizumab has robust evidence

consistently demonstrating that it provides
similar or greater health benefits than other
biologic treatments for plaque psoriasis.

e The BE VIVID, BE SURE and BE
RADIANT active comparator-controlled
trials, as well as results from a network
meta-analysis (NMA), together provide
direct and indirect evidence of
statistically significantly higher PASI 90
and 100 response rates at Week 16 for
bimekizumab versus all other biologics

o Results from the NMA indicate that
bimekizumab is likely to achieve

, which were found
to be ranked as the next most effective
treatment options after bimekizumab.
PASI 75 is the key determinant of
ongoing treatment costs in a cost
comparison.
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e Apremilast
e Dimethyl fumarate
e Best supportive care

As such, bimekizumab may be
appropriately compared with risankizumab,
ixekizumab, brodalumab through the FTA
cost-comparison route due both to its
similar or greater efficacy and similar or
lower costs.

This choice of comparators also means that
bimekizumab is compared to the most
recently approved biologic (risankizumab),
which was assessed via the cost
comparison methodology, as well as IL-17-
targeting treatments (ixekizumab [IL-17
inhibitor] and brodalumab [IL-17 receptor
inhibitor]).

This comparator selection was validated as
representing reasonable clinical
comparators to bimekizumab by clinical
experts at an advisory board.?'

Outcomes

The outcome measures to be considered
include:

e Severity of psoriasis
e Psoriasis symptoms, such as itch on

the following areas: face, scalp, nails
and joints, and other difficult-to-treat
areas including the hands, feet and
genitals

Mortality

Response rate

Duration of response
Relapse rate

Adverse effects of treatment
Health-related quality of life

Severity of psoriasis, measured
using PASI

Itch, pain and scaling, measured
using PSD scores (published as P-
SIM) 34

Psoriasis symptoms on high impact
and/or difficult-to-treat areas
measured using scalp IGA, mNAPSI
and pp-IGA

Response rate, measured using the
PASI 90/100 and IGA 0/1 response
rates as co-primary endpoints in the
clinical trials included in this
submission

Durable response, measured using
the PASI 75/90/100 response rates

Psoriasis symptoms on the face and
genitals have not been included in this
submission due to data limitations.

Mortality was included in the reporting of
AEs in terms of clinical evidence base.
General population mortality was reflected
in the economic analysis.
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at the end of the study period

o Relapse rate, measured using the
proportion of Week 16 PASI 90
responders whose response
subsequently falls below PASI 75
(for patients continuing on active
treatment versus those re-
randomised to placebo)

e Adverse events

e Health-related quality of life,
measured using DLQI

Economic analysis

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

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

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

The availability of any commercial
arrangements for the intervention,
comparator and subsequent treatment

technologies will be taken into account.

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

A cost-comparison approach has been
taken, with risankizumab, ixekizumab
and brodalumab as comparators.

The time horizon for assessing costs
has been set to 10 years, aligning with
both TA596 and TA521, the two
previous cost-comparison appraisals in
this indication.?”- 2 This should be a
sufficient length of time to accurately
assess the costs of the comparators,
given the 20% annual discontinuation
rate.

Costs were considered from the NHS
and Personal Social Services
perspective.

A PAS for bimekizumab has been
included in the cost-comparison model.
No public commercial arrangements are
available for the comparators.

Bimekizumab is considered to be
appropriate for assessment via cost-
comparison FTA approach as it provides
superior health benefits at similar or lower
costs to risankizumab, ixekizumab and
brodalumab.

These are the most relevant comparators
for bimekizumab as they have a similar
PASI 75 response rate to bimekizumab at
Week 16, as demonstrated by the NMA.
PASI 75 is the determinant of treatment
continuation at the end of the initial
treatment period and hence the only
efficacy input that impacts costs in a cost-
comparison analysis.
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Subgroups to be
considered

Where the evidence allows, the following
subgroups will be considered:

e Previous use of phototherapy and
systemic nonbiological therapy

e Previous use of biological therapy

e Severity of psoriasis (moderate,
severe).

Where the evidence allows, sequencing

of different drugs and the place of

bimekizumab in such a sequence will be

considered.

The availability and cost of biosimilar
products should be taken into account.
Guidance will only be issued in
accordance with the marketing
authorisation. Where the wording of the

therapeutic indication does not include
specific treatment combinations,
guidance will be issued only in

the context of the evidence that has
underpinned the marketing authorisation
granted by the regulator.

The following subgroup analyses are
provided in Appendix E:

e Any prior systemic therapy (yes/no)
e Prior biologic exposure (yes/no)

e Baseline disease severity (DLQI >10:

yes/no)
This submission takes a cost-
comparison approach and therefore the
model will not include treatment
sequencing.

The decision not to include treatment
sequencing is aligned with the approach
taken in TA596 and ERG feedback from
TA521.27:28

Abbreviations: DLQI: Dermatology Life Quality Index; DMF: dimethyl fumarate; ERG: Evidence Review Group; EQ-5D: EuroQol - 5 dimensions; FAD: final appraisal
determination; HRQoL: health-related quality of life; IGA: Investigator's Global Assessment; IL: interleukin; MNAPSI: modified Nail Psoriasis Severity Index; NHS: National Health
Service; NICE: National Institute for Health and Care Excellence; PAS: patient access scheme; PASI: Psoriasis Area Severity Index; pp-IGA: palmoplantar Investigator's Global
Assessment; PSD: patient symptom diary; P-SIM: Psoriasis Symptoms and Impacts Measure; SmPC: summary of product characteristics; TA: technology appraisal; TNF: tumour
necrosis factor.

Source: NICE final scope.®?
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A.6 Clinical effectiveness evidence

Bimekizumab is the first biologic to present direct, head-to-head evidence versus three different biologic comparators with three different mechanisms
of action at the time of NICE appraisal. The direct clinical evidence base for bimekizumab consists of four Phase IlI/lllb RCTs (BE READY, BE VIVID,
BE SURE and BE RADIANT), conducted in a total of 2,223 patients. A summary of these four studies is provided in Table 4. These studies provide a
robust clinical evidence base to demonstrate the speed, depth and maintenance of responses to bimekizumab relative to multiple currently approved
biologic treatments and are consistent in their demonstration of bimekizumab’s efficacy and safety.

Table 4: Clinical effectiveness evidence — B.3.2 (pages 36-38)

e Plaque psoriasis for at least 6 months prior to the screening visit
e PASI score 212, affected BSA 210% and IGA score 23 on a 5-point scale
e Candidates for systemic therapy and/or phototherapy

Study BE READY BE VIVID BE SURE BE RADIANT
(NCT03410992) (NCT03370133) (NCTO03412747) (NCT03536884)

Study design Phase lll, multicentre, Phase lll, multicentre, Phase Ill, multicentre, Phase llIb, multicentre,
randomised, 56-week, randomised, 52-week, double- randomised, 56-week, double- | randomised, 48-week, double-
double-blind fully placebo- | blind study, placebo-controlled blind study, active-controlled up | blind, active-controlled study,
controlled study, up to 16 weeks and active- to 24 weeks followed by a consisting of a 16-week initial
consisting of a 16-week controlled for the full study dose-blind maintenance period | treatment period followed by a
initial treatment period period maintenance treatment period,
followed by a randomised- with a subsequent optional 96-
withdrawal period week open label extension period

Population e >18 years of age

Intervention(s)

e Bimekizumab 320 mg
Q4W for the 16-week
initial treatment period,
followed by re-
randomisation to Q4W,
Q8W, or placebo

e Bimekizumab 320 mg Q4W

e Bimekizumab 320 mg Q4W

e Bimekizumab 320 mg Q4W
for the 16-week initial

treatment period followed by

Q8w

e Bimekizumab 320 mg Q4W for
the 16-week initial treatment
period, followed by re-
randomisation to Q4W or Q8W

Comparator(s)

e Placebo Q4W

e Placebo Q4W up to Week
16, followed by BKZ 320 mg
Q4w

e Ustekinumab, 45 mg for

e Adalimumab as an initial
dose of 80 mg at Week 0,
followed by 40 mg Q2W
starting from Week 1 to
Week 23, followed by BKZ

e Secukinumab 300 mg at Weeks
0, 1, 2, 3, 4 and Q4W thereafter
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patients <100kg and 90 mg 320 mg Q4W starting from
for patients >100kg, at Week 24
Weeks 0, 4 and Q12W
thereafter
Indicate if trial Yes Yes Yes No
supports
application for
marketing
authorisation
Indicate if trial Yes Yes Yes Yes
used in the
economic model

Rationale for
use/non-use in
the model

Trial is relevant for inclusion in the evidence network for indirect treatment comparison, and therefore informs relative effectiveness
estimates for the model via the network meta-analysis.

Reported
outcomes
specified in the
decision problem

e Severity of psoriasis

0 Measured using PASI and IGA

Psoriasis symptoms on high impact areas
0 Measured using scalp IGA, pp-IGA and mNAPSI,

Mortality
0 Included in the reporting of AEs but not otherwise assessed

Response rate
0 Measured using PASI and IGA response rates

Durability of response
0 Measured using PASI and IGA response rates at the end of the study period (48-56 weeks)

Relapse rate
0 Measured using percentage of patients who relapsed during the randomised withdrawal period (available for BE READY
only)

Adverse effects of treatment
0 Measured using incidence of TEAEs

Health-related quality of life
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0 Measured using DLQI

All other e Response rates and change from baseline in the PSD items itch, pain, and scaling
reported
outcomes

Note: For treatments with contrasting dosing regimens, additional placebo doses were administered in order to maintain treatment blinding.

Abbreviations: AE: adverse event; CSR: clinical study report; IGA, Investigator's Global Assessment; mNAPSI: modified Nail Psoriasis Severity Index; PASI, Psoriasis Area
and Severity Index; pp-IGA, palmoplantar Investigator's Global Assessment; PSD: patient symptom diary; P-SIM: Psoriasis Symptoms and Impacts Measure; Q2W: every 2
weeks; Q4W: every 4 weeks; Q8W: every 8 weeks; Q12W: every 12 weeks; TEAE: treatment-emergent adverse event;.

Source: Trial protocols and CSRs for BE READY, BE VIVID, BE SURE and BE RADIANT.24. 8 35-38

A.6.1 Generalisability to the UK plaque psoriasis patient population

UK clinical experts consider that the patients enrolled in the bimekizumab trial population were generalisable to the UK psoriasis population; in
particular, the relatively high PASI scores and the mix of patients with prior biologic experience were highlighted as representative.?’

The baseline characteristics of the patients in the four bimekizumab trials were also found to be broadly similar to the characteristics of patients with
psoriasis being treated with biologic therapy enrolled in the BADBIR registry (Document B, Section B.3.3.2).3° Slight differences include a lower DLQI
score, a slightly higher PASI score, a higher proportion of patients experiencing comorbid psoriatic arthritis and a higher proportion of male
participants in the bimekizumab trials compared with the BADBIR patients. However, clinical advisors indicated that these differences were not likely
to have a material impact on clinical effectiveness.?’

The patients in these trials were therefore considered to be representative of adult patients in the UK with moderate-to-severe plaque psoriasis, thus
supporting the generalisability of the clinical effectiveness data.}j
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A.7 Key results of the clinical effectiveness evidence

A.7.1 Response rates by Week 16 (initial treatment period)

Bimekizumab demonstrated higher PASI 90 and PASI 100 response rates at Week 16 compared with placebo, ustekinumab, adalimumab
and secukinumab

In direct, head-to-head trials, bimekizumab achieved higher response rates compared with placebo, ustekinumab, adalimumab | | SN for
both PASI 90 (all p<0.001; [ GGG ) - PAS! 100 (all p<0.001; p-value nominal for the comparison

with ustekinumab) at Week 16. These endpoints represented the co-primary/primary endpoints of the bimekizumab clinical trials. Although PASI 75 is
considered to be an adequate response, these higher response thresholds are considered to be more reflective of patients’ treatment goals of

complete or near complete clearance, with complete skin clearance representing an important way to reduce the impact of psoriasis on patients’ daily
Iife.1°'13’ 40

Bimekizumab also achieved higher PASI 75 response rates compared with placebo, || ]l and adalimumab (all nominal p<0.001),

|
A summary of all PASI 100, 90 and 75 response rates across trials is provided in Table 5.

Table 5: PASI response rates at Week 16 in BE READY, BE VIVID, BE SURE and BE RADIANT (RS [NRI]) — B.3.6.2 (page 68)

Outcome, n BE READY BE VIVID BE SURE BE RADIANT
(%) PBO BKZ PBO BKZ UST BKZ ADA BKZ SEC
(n=86) (n=349) (n=83) (n=321) (n=163) (n=319) (n=159) (n=373) (n=370)

PASI 75 at 2 (2.3) 333 (95.4) ] I e 295 (92.5) 110 (69.2)

Week 16

PASI 90 at 1(1.2) 317 (90.8) 4 (4.8) 273 (85.0) 81 (49.7) 275 (86.2) 75 (47.2)
Week 16
PASI 100 at 1(1.2) 238 (68.2) 0 188 (58.6) 34 (20.9) 194 (60.8) 38 (23.9)
Week 16

Abbreviations: ADA, adalimumab; BKZ, bimekizumab; IGA, Investigator’s Global Assessment; NRI: non-responder imputation; PASI, Psoriasis Area and Severity Index; PBO,
placebo; RS: randomised set; SEC, secukinumab; UST, ustekinumab.
Source: CSRs for BE READY, BE VIVID, BE SURE and BE RADIANT.24.8
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Bimekizumab exhibited a rapid treatment response by Week 4, demonstrating efficacy from the first dose

Across the four clinical trials, a high proportion of patients receiving bimekizumab showed a substantial response to treatment after receiving only a
single dose. This was demonstrated by PASI 75 response of 271% at Week 4, which was a pre-specified secondary outcome in all four clinical trials.
Bimekizumab achieved significantly higher PASI 75 responses at Week 4 than placebo, ustekinumab, adalimumab [ |G_EG ' TN
Document B, Section B.3.6.2). These results support a more rapid onset of treatment effect on PASI response for bimekizumab versus the trial
comparators.

Bimekizumab demonstrated higher IGA 0/1 response rates at Week 16 compared with placebo, ustekinumab, adalimumab and secukinumab

IGA 0/1 response represented one of the co-primary endpoints in BE READY, BE VIVID and BE SURE, and was defined as a score of ‘clear’ or
‘almost clear’ with at least a 2-category improvement from baseline. IGA 0 was defined as a score of ‘clear’ with at least a 2-category improvement
from baseline. Across the four trials, at Week 16 bimekizumab achieved significantly higher response rates for IGA 0/1 compared with placebo,
ustekinumab, adalimumab (all p<0.001)

A.7.2 Response rates at the final visit (Weeks 48-56)

The rapid and high level of complete skin clearance achieved with bimekizumab, which extends to high-impact areas such as nails, scalp, palms and
soles (Document B, Section B.3.6.2 for evidence on high-impact areas), is maintained over time with 8-week dosing.

Response to treatment with bimekizumab was assessed in the head-to-head clinical trials up to 48-56 weeks. BE VIVID and BE SURE included PASI
90 at the final visit (Week 52 and 56, respectively) as a secondary outcome, while BE RADIANT included PASI 100 at the final visit (Week 48) as a
secondary outcome. In all three trials, PASI 90 and PASI 100 response rates remained high at the final visit, demonstrating durability of response to
bimekizumab (Table 6). Bimekizumab achieved higher PASI 90 responses compared with ustekinumab at Week 52 (BE VIVID; p<0.001)

I simckizumab also achieved higher PASI 100 responses compared with ustekinumab

at Week 52 (BE VIVID; nominal p<0.001) and secukinumab at Week 48 (BE RADIANT; | ).

Table 6: PASI 90, PASI 100 and IGA 0/1 response rates at final visit — B.3.6.3 (page 72)
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Response, BE VIVID Week 52 BE SURE Week 56 BE RADIANT Week 48
n (%) (RS [NRI]) (RS [NRI]) (MS [NRI]) (RS [NRI])
BKZ Q4W UST BKZ BKZ Q4W BKZ Total BKz BKZ Q4W BKZ Total SEC
(n=321) (n=163) Q4W/Q8W (n=158) (n=319) Q4w/Qsw (n=147) (n=373) (n=370)
(n=161) (n=215)
PAsiooat NN B 2 33026) | 134848 | 267(837) | NI B S
final visit
IcAo1at | NN B | 34632 | 130823 | 264328 | N B
final visit
PAsi1o0oat NN B 3702 | 14722 | 227712 | T B
final visit

Footnote: BE READY is not included in this table as only patients achieving a PASI 90 response at Week 16 continued on to the randomised withdrawal period and thus response
rates at the final visit are not comparable to the other trials. In BE VIVID the placebo-controlled period ended at Week 16 and in BE SURE treatment with adalimumab ended at
Week 24, so no values are available at the time of the final visit for the BE VIVID placebo arm and BE SURE adalimumab arm. For BE RADIANT, statistical comparisons of BKZ
versus SEC at Week 48 as reported in the text preceding the table are based on the RS data reported in the table. BE RADIANT response rates by BKZ dose are also provided
in Table 6 to demonstrate consistency in efficacy between the two BKZ maintenance doses evaluated in the trial; these are provided for the MS rather than the RS, as
randomisation to Q4W or Q8W occurred at Week 16 and some patients included in the RS discontinued treatment prior to Week 16.
Abbreviations: Cl: confidence interval; UST: ustekinumab; BKZ: bimekizumab; IGA: Investigator's Global Assessment; MS: maintenance set; NRI: non-responder imputation;

PASI: Psoriasis Area and Severity Index; Q4W: every 4 weeks; Q8W every 8 weeks; RS: randomised set.

Source: CSRs for BE VIVID, BE SURE and BE RADIANT.2#
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A.7.3 Health-related quality of life: DLQI 0/1 response rates

Bimekizumab provided substantial improvements in HRQoL by Week 16, with a majority
of patients’ daily lives no longer impacted by their psoriasis

The high rates of durable skin clearance achieved with bimekizumab treatment are expected to
support improvements in patients’ quality of life and ability to carry out their everyday lives
without the burden of their psoriasis. In the bimekizumab clinical trials, this is evidenced by
improvements in DLQI 0/1 (no impact of skin symptoms on daily living) response rates with
bimekizumab treatment.

In both BE READY and BE VIVID, at Week 16 patients treated with bimekizumab showed a

Figure 2: DLQI 0/1 response rate at Week 16 across BKZ trials (RS [NRI]) — B.3.6.9 (page
70)

*kk

Footnotes: p<0.001. DLQI 0/1 response rate was not included in the testing hierarchy for any of the trials and
thus comparisons were not controlled for multiplicity, all p-values are therefore nominal p-values. For BE SURE,
the BKZ Q4W and the BKZ Q4W/Q8W arms were combined for this analysis as all patients received BKZ Q4W
through to week 16.

Abbreviations: BKZ, bimekizumab; CSR: clinical study report; DLQI, Dermatology Life Quality Index; NRI: non-
responder imputation; PBO, placebo; RS: randomised set.

Source: CSRs for BE READY, BE VIVID, BE SURE and BE RADIANT.2* 8

Patients treated with bimekizumab also showed

I (N BE VIVID, at Week 52 bimekizumab
achieved a [ NG,

Similarly, in BE RADIANT, at Week 48 bimekizumab achieved a
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visit for the adalimumab arm.

A.7.4 Adverse reactions

Bimekizumab was found to be well-tolerated and demonstrated a safety profile consistent with
that of anti-IL-17A biologics, with no new safety signals identified. Bimekizumab dosing regimens
had an acceptable safety profile with a risk of treatment-emergent adverse events that did not
increase with longer exposure.

The IL-17 pathway is recognised as playing a role in defence against candida species, resulting
in increased oral candidiasis infections in patients treated with anti-IL-17 biologics compared with
placebo.*' 42 The incidence of oral candidiasis has been observed to be higher with
bimekizumab than has been observed with other anti-IL-17 class biologics. However, very few
patients who experienced oral candidiasis while receiving bimekizumab discontinued treatment
as the vast majority of cases were mild to moderate (>99%) and easily managed with standard
anti-fungal therapy.

A.8 Evidence synthesis

NMA methodology was used for the indirect comparison of bimekizumab with other systemic
therapies for the treatment of moderate-to-severe psoriasis. The NMA included all treatments
specified in the final NICE scope, in order to be comprehensive in the evidence considered, and
the evidence base informing the NMA was identified from a systematic literature review. An NMA
was conducted for outcomes of PASI response rates (PASI 50, 75, 90 and 100) for evaluation of
relative effectiveness. For evaluation of relative safety, NMAs were conducted for outcomes of
serious adverse events and adverse events due to discontinuation. All outcomes were assessed
at a timepoint range of 10-16 weeks, as per the timepoint used for the primary endpoint of the
respective trials, and consistent with the approach taken in the NMA for the most recent NICE
appraisal in this indication (risankizumab, TA596).%"

The NMA of PASI response rates found that bimekizumab was associated with similar or greater
clinical efficacy compared with alternative biologics approved for the treatment of moderate to
severe plaque psoriasis. A forest plot presenting the probabilities of achieving each PASI
outcome (and associated credible intervals) for the base case NMA (baseline risk-adjusted,
random effects, allowing for relaxation of the proportional treatment effects assumption) is
presented in Figure 3.

These results found bimekizumab to be associated with the

. For the PASI 75 outcome, bimekizumab was
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Figure 3: Forest plot of probabilities of achieving at least the given PASI response for
each intervention at 10-16 weeks — B.3.9.6 (page 86)

Abbreviations: kg: kilograms; mg: milligrams; PASI: Psoriasis Area and Severity Index.

The NMAs of serious AEs and discontinuation due to AEs found
Y ot \veen bimekizumab and any of
the biologic treatments can be inferred for either outcome, therefore supporting that bimekizumab
and other biologics are associated with similar safety profiles in terms of adverse events likely to
significantly impact patient quality of life, incur NHS resource use or trigger treatment
discontinuation.

A.9 Overview of the cost-comparison analysis

A cost-comparison analysis was conducted to evaluate the cost to the NHS of using
bimekizumab versus brodalumab, ixekizumab and risankizumab to treat adult patients with
moderate to severe plaque psoriasis for whom non-biologic systemic treatment or phototherapy
is inadequately effective, not tolerated or contraindicated. This analysis ultimately demonstrated
that bimekizumab offers superior health benefits for patients at similar or lower costs to the
comparator therapies.

An overview of the costs and assumptions informing the cost-comparison analysis is provided in
Table 7.
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Table 7: Costs and assumptions in the cost-comparison analysis

Costs and
assumptions

Source

Justification

Drug acquisition
costs

UCB Pharma Ltd
(bimekizumab),

BNF (comparators)

Source of drug costs on the NHS

No other costs
included in the
analysis

TA521, TA596,
Company NMA
(Section B.3.9)

Bimekizumab, risankizumab, ixekizumab and
brodalumab are all subcutaneously
administered therapies and it is expected they
will therefore be associated with the same
administration and monitoring requirements.
The cost-comparison assumed equal efficacy
(PASI 275 response) and no differences in
adverse events that would impact costs
between bimekizumab and the comparator
biologics, supported by the results of the NMA
presented in Section B.3.9.

Inclusion of only drug acquisition costs is
consistent with both prior cost-comparison
NICE appraisals in this indication (TA521,
TA596).

Time horizon of 10
years

TA521, TA596

A time horizon of 10 years was preferred in
both prior cost-comparison NICE appraisals in
this indication (TA521, TA596). A time horizon
of 5 years was explored in a scenario
analysis.

Annual probability of
discontinuation from
maintenance
treatment is the same
for all biologics (20%)

Prior NICE TAs,
including TA596,
TA575, TA574,
TA521

This assumption is aligned with both prior
cost-comparison NICE appraisals in this
indication (TA521, TA596). An annual
probability of discontinuation of 20% has also
been used in a number of more recent NICE
single technology appraisals (e.g. TA575,
TA574).

Abbreviations: BNF: British National Formulary; NHS: National Health Service; NICE: National Institute for Health
and Care Excellence; NMA: network meta-analysis; PASI: Psoriasis Area and Severity Index; TA: technology

appraisal.

Source: Committee papers for TA521, TA574, TA575 and TA596.15 27,28, 43

A.10 Base-case results

Table 8 reports the results of the base case cost-comparison analysis at list price for
bimekizumab. Table 9 reports the results of the base case cost-comparison analysis at the PAS
price for bimekizumab. Confidential PAS discounts for comparators are not included in either
analysis as these are not publicly known.

Table 8: Base-case results with bimekizumab at list price — B.4.3 (page 105)

Technologies Total costs over 10 Cost difference: bimekizumab
years minus comparator

Bimekizumab I

Brodalumab £65,769.52 I

Ixekizumab £62,304.35 ]

Risankizumab £62.384.76 .
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Footnotes: Costs reported over a 10-year time horizon. Positive cost differences indicate that bimekizumab is
associated with higher costs than the comparator; negative cost differences indicate that bimekizumab is cost
saving versus the comparator.

Table 9: Base-case results with bimekizumab at PAS price — B.4.3 (page 105)

Technologies Total costs over 10 years Cost difference:
bimekizumab minus
comparator
Bimekizumab ]
Brodalumab £65,769.52
Ixekizumab £62,304.35

Risankizumab

£62,384.76

Footnotes: Costs reported over a 10-year time horizon. Positive cost differences indicate that bimekizumab is
associated with higher costs than the comparator; negative cost differences indicate that bimekizumab is cost
saving versus the comparator.

A.11 Key sensitivity and subgroup analyses

Deterministic sensitivity analysis (one-way sensitivity analysis) explored the impact of varying key
uncertain model parameters (annual probability of discontinuation, discount rate, assumed PASI
=75 response rate applied to all therapies) within lower and upper bounds. Scenario analyses
explored the impact of using a 5-year time horizon, excluding general population mortality, and
assuming alternative annual probabilities of discontinuation that were also explored in TA596.
These sensitivity analyses found the results to be robust to changes in the model parameters
investigated. No subgroup analyses were performed as no differences in efficacy are expected
across subgroups for bimekizumab versus its comparators.

A.12 Interpretation and conclusions of the evidence

The clinical efficacy and safety of bimekizumab has been demonstrated in four Phase Ill/1lIb
RCTs, BE READY, BE VIVID, BE SURE and BE RADIANT, all of which successfully met all of
their primary and secondary endpoints included in the testing hierarchy. Bimekizumab is the first
biologic to present direct, head-to-head evidence versus three different biologic comparators with
three different mechanisms of action at the time of NICE appraisal. These trials were
international, multicentre, double blind, controlled studies, including a total of 2,223 adult patients
with moderate to severe plaque psoriasis. These trials therefore provide a robust clinical
evidence base across a broad population of moderate to severe plaque psoriasis patients, with
generalisability to the UK moderate to severe plaque psoriasis population. These studies are
consistent in their demonstration of the efficacy and safety profile of bimekizumab.

The results from the active comparator-controlled trials, together with an NMA, provide both
direct and indirect evidence of consistently statistically significantly greater PASI 90 and PASI
100 response rates at Week 16 for bimekizumab versus all other treatments licensed for the
treatment of plaque psoriasis. These high rates of complete skin clearance, which extend to high-
impact areas such as nails, scalp, palms and soles, have been demonstrated to be durable and
maintained over time with the Q8W maintenance dosing regimen. The impact on patients of
these high rates of durable skin clearance is supported by evidence of substantial improvements
in QoL with most patients’ daily lives no longer impacted by their psoriasis.
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In addition to its clinical effectiveness profile, bimekizumab was found to be well-tolerated with a
risk that did not increase with longer exposure, and demonstrated a safety profile consistent with
that of other anti-IL-17A biologics. As expected given the mechanism of action of bimekizumab,
there was an elevated risk of oral candidiasis while receiving bimekizumab, however, the vast
majority of cases were mild to moderate (JJfll), did not lead to treatment discontinuation and
were likely to have a minimal impact on costs and HRQoL.#'- 42

The cost-comparison analysis assessed the costs of bimekizumab compared with risankizumab,
ixekizumab and brodalumab. The results of this analysis demonstrate that

I 5 analysis

included costs associated with treatment acquisition, modelled bimekizumab at list price and
PAS price, and comparators at list price. Results of deterministic sensitivity analysis and scenario
analyses demonstrated these findings to be robust to uncertainty in key model parameters.

The cost comparison is based on evidence that a similar proportion of patients treated with
bimekizumab and these comparators will achieve an adequate response (PASI 75) and continue
incurring treatment costs. Of those patients who meet this threshold for treatment continuation, a
higher proportion are expected to achieve PASI 90 or PASI 100 with bimekizumab. Achievement
of these higher rates of clearance provides additional benefit to patients in meeting their desired
treatment goals.

Overall, the cost comparison analysis demonstrated that bimekizumab offers superior health
benefits for patients with moderate to severe plaque psoriasis at similar or lower costs to the
comparator therapies.
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The following two amendments have been made by UCB Pharma to the original
company evidence submission for the appraisal of bimekizumab for the treatment of

moderate to severe plaque psoriasis:

e Amendment 1: Revised wording related to method of administration and

dosage:

The wording has been amended as follows, in line with the UCB update
communicated to NICE and ERG in response to the ERG report April 2021:

Impact of Amendment 1 on results of the company base case,

sensitivity, and scenario analyses: None

e Amendment 2: Revised bimekizumab fixed net price and percent

discount from list price:

The fixed net price and percentage discount has been amended as follows:

Impact of Amendment 2 on results of the company base case,
sensitivity, and scenario analyses:

Base-case results

Error! Reference source not found. presents the base case results over the
10-year time horizon at list price for bimekizumab.
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Table 1: Base case results — bimekizumab at list price

Total cost over 10 Cost difference:
Therapy : . .
years bimekizumab minus comparator

Bimekizumab _

(list price) -

Brodalumab £65,769.52 ]
Ixekizumab £62,304.35 _
Risankizumab £62,384.76 _

Footnotes: Positive cost differences indicate that bimekizumab is associated
with higher costs than the comparator; negative cost differences indicate that
bimekizumab is cost saving versus the comparator.

Error! Reference source not found. presents the base case results over the
10-year time horizon at PAS price for bimekizumab. The total drug costs with
bimekizumab at PAS price over this time horizon were ||| Gz
corresponding to a

Table 2: Base case results — bimekizumab at PAS price

Total cost over 10 Cost difference: bimekizumab

Therapy :

years minus comparator
Bimekizumab _
(PAS price) }
Brodalumab £65,769.52 _
Ixekizumab £62,304.35 ]
Risankizumab £62,384.76 _

Abbreviations: PAS: patient access scheme.

Footnotes: Positive cost differences indicate that bimekizumab is associated
with higher costs than the comparator; negative cost differences indicate that
bimekizumab is cost saving versus the comparator.

Sensitivity and scenario analyses

Deterministic sensitivity analysis (one-way sensitivity analysis)
Deterministic sensitivity analysis was performed to test the sensitivity of the
model’s results to the uncertainty surrounding certain input parameters. Each
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relevant input was varied to its specified lower and upper bound in turn, whilst
all other parameters were held constant. The discount rate was varied
between 0% and 3.5%, whilst the PASI 75 response rate that is applied to all
treatments was varied between the lower and upper credible intervals for the
bimekizumab PASI 75 response rate from the NMA. For the annual
discontinuation rate of 20% no confidence intervals were available, and this
was therefore varied by £20% of the base case value. Drug acquisition costs
were not included in the DSA as these are not associated with uncertainty.

Error! Reference source not found. to Erfror! Reference source not
found. display tornado diagrams of results of the DSA for the cost-
comparison of bimekizumab at PAS price with each of the four comparators.
The results of the DSA showed that the biggest driver of results was the
annual probability of discontinuation applied across biologics. In contrast, the
PASI 75 response rate efficacy parameter had less of an influence on model
results.

Equivalent tornado diagrams for the analyses of bimekizumab at list price can
be found in Appendix J.

Figure 1. Tornado diagram — comparison of bimekizumab (PAS price) to
brodalumab (list price)

Abbreviations: PAS: patient access scheme; PASI. Psoriasis Area and
Severity Index.
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Footnotes: The indicated “change to the base case cost difference” should be
added to the base case cost difference reported in Error! Reference source
not found. in order to understand the new cost difference under the sensitivity
analysis parameter. A negative change to the base case cost difference in the
tornado diagram indicates that the sensitivity analysis favours bimekizumab,
relative to the base case. Conversely, a positive change to the base case cost
difference in the tornado diagram indicates that the sensitivity analysis favours
the comparator, relative to the base case.

Figure 2: Tornado diagram — comparison of bimekizumab (PAS price) to
ixekizumab (list price)

Abbreviations: PAS: patient access scheme; PASI: Psoriasis Area and
Severity Index.

Footnotes: The indicated “change to the base case cost difference” should be
added to the base case cost difference reported in Error! Reference source
not found. in order to understand the new cost difference under the sensitivity
analysis parameter. A negative change to the base case cost difference in the
tornado diagram indicates that the sensitivity analysis favours bimekizumab,
relative to the base case. Conversely, a positive change to the base case cost
difference in the tornado diagram indicates that the sensitivity analysis favours
the comparator, relative to the base case.
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Figure 3: Tornado diagram — comparison of bimekizumab (PAS price) to
risankizumab (list price)

Abbreviations: PAS: patient access scheme; PASI. Psoriasis Area and

Severity Index.

Footnotes: The indicated “change to the base case cost difference” should be
added to the base case cost difference reported in Error! Reference source
not found. in order to understand the new cost difference under the sensitivity
analysis parameter. A negative change to the base case cost difference in the
tornado diagram indicates that the sensitivity analysis favours bimekizumab,
relative to the base case. Conversely, a positive change to the base case cost
difference in the tornado diagram indicates that the sensitivity analysis favours
the comparator, relative to the base case.

Scenario analysis

Error! Reference source not found. summarises the scenario analyses that
were explored in the model and the results of these scenario analyses for
bimekizumab at PAS price. An equivalent table for the scenario analyses of

bimekizumab at list price is provided in Appendix J.

Table 3: Results of scenario analyses for bimekizumab at PAS price

Model feature Scenario Difference in cost: bimekizumab minus
comparator
Brodalumab | Ixekizumab | Risankizumab
Timehorizon — [syears | (NN | NN | I
ML Exclude | py | N
mortality
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Treatment
discontinuation

Warren et
al. 2015
(11%)163

TA511
(18.79%)161

Egeberg et
al. 2018
(19%)164

Abbreviations: PAS:

patient access scheme.
Footnotes: Positive cost differences indicate that bimekizumab is associated
with higher costs than the comparator; negative cost differences indicate that
bimekizumab is cost saving versus the comparator
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The below [Amendment 1 dated 12t May 2021] was made by UCB Pharma to the
original company evidence submission for the appraisal of bimekizumab for the

treatment of moderate to severe plaque psoriasis:

Amendment 1: Revised wording related to method of administration and

dosage:

The wording has been amended as follows, in line with the UCB update
communicated to NICE and ERG in response to the ERG report April 2021:

Impact of Amendment 1 on results of the company base case, sensitivity, and

scenario analyses: None

Additional Data 8" June 2021:

In light of the above amendment, UCB Pharma Ltd has now received additional data

which may be pertinent to the appraisal of bimekizumab with respect to potential use
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presented below.
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

Proposed positioning of bimekizumab

A1. PRIORITY QUESTION. Please clarify which group of patients are referred
to in the proposed marketing authorisation with respect to

I s cribed in CS B.1.1.1. The

ERG notes that in CS Table 2 a slightly different wording is used:
T Picase confirm which is correct
and further clarify the difference between the type of patients who would be
included within the marketing authorisation/pivotal trials and the narrower

population specified in the company’s decision problem.

[Company: please enter your answer to this question here]

A2. PRIORITY QUESTION. It is stated in CS Table 1 that the company’s
decision problem relates to adults with moderate to severe plaque psoriasis
for whom non-biologic systemic treatment or phototherapy is inadequately
effective, not tolerated or contraindicated, and that this aligns with
recommendations in previous NICE technology appraisals regarding biologics
for the treatment of plaque psoriasis. However, previous NICE
recommendations do not include patients with moderate disease (CS Table 4),

and it is stated in CS B.1.4.3 that the proposed positioning of bimekizumab is
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restricted to people with severe disease. Please clarify whether the company’s
decision problem does include people with moderate as well as severe

disease.

[Company: please enter your answer to this question here]

A3. In Appendix D.2, please clarify what ‘completion’ and ‘discontinuation’ refer to -
do these terms refer to completion/discontinuation of study treatment or the study

itself?

[Company: please enter your answer to this question here]
Pivotal phase Ill bimekizumab trials

A4. Table 16 in Appendix D.3 states that “study participants received placebo

injections at certain visits in order to maintain the blind”.
e For BE-VIVID, please confirm whether this means that patients randomised to

ustekinumab arms were also given placebo injections every 4 weeks to

maintain the blinding.

e In BE-SURE, were the initial and Q2W adalimumab doses masked by giving
placebo injections to patients at corresponding timepoints in the other trial

arms?

e In BE-RADIANT were the initial weekly secukinumab doses masked by giving
patients placebo injections at the corresponding time points in the other trial

arms?

e Similarly, in BE-READY, BE-SURE and BE-RADIANT, please confirm that
patients allocated to bimekizumab Q8W also received placebo injections

every 4 weeks?
[Company: please enter your answer to this question here]

A5. The CS Table 13 describes sensitivity analyses using different imputation

methods for missing outcome data. Please provide a summary of the results of these
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sensitivity analyses or provide a description of how these results compared to the

primary analyses.

[Company: please enter your answer to this question here]

AG6. Please clarify how the odds ratios have been calculated for the subgroup

analyses presented in Appendix E?

[Company: please enter your answer to this question here]

A7. The submission reports that the results of the phase Ill BE BRIGHT study are

not available currently. Please indicate the timeframe for availability of the results.

[Company: please enter your answer to this question here]
Network meta-analysis

A8a. Please describe how the risk of bias assessments for the pivotal trials and trials
included in the NMA were conducted — how many reviewers performed the
assessments (e.g. two independent reviewers for each study) and how conflicts were

resolved?

[Company: please enter your answer to this question here]

A8b. We note that a different set of quality criteria were used to assess the quality of
the bimekizumab phase Il trials compared to the risk of bias criteria used to assess
the studies included in the network meta-analysis. Please elaborate on the
origin/provenance of the latter set of criteria, and comment on whether/how the

criteria assess two key dimensions of bias - allocation concealment and blinding.

[Company: please enter your answer to this question here]

A9. PRIORITY QUESTION. We note the statement: “An indirect treatment
comparison in the ITT population was considered reasonable as
characteristics such as outcome definitions, timepoints and analysis
populations were fairly consistent across trials of treatments identified by the
SLR” (Document B, page 89). Please summarise any evidence/clinical

consensus on treatment effect modifiers in psoriasis, and describe the
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distribution of any such effect modifiers across the included NMA trials (in

relation to potential clinical heterogeneity).

[Company: please enter your answer to this question here]

A10. The submission states that “It should be noted that the results of the NMA
presented in this submission and that of the NMA conducted for TA596 would not be
expected to necessarily be the same, given that the NMA presented here includes a
number of additional studies published since NICE appraisal TA596 was conducted”.
Apart from the pivotal phase lll trials of bimekizumab, please cite or briefly
summarise the key characteristics of other additional studies published since TA596

(e.g. intervention and comparator).

[Company: please enter your answer to this question here]

A11. PRIORITY QUESTION. Please provide the rationale for the development of
the REZ model and the relaxation of the proportional treatment effects
assumption. Is there any real-world evidence that the proportional treatment

effects assumption is violated?

[Company: please enter your answer to this question here]

A12. PRIORITY QUESTION. Please provide the trial data used