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B.1 Decision problem, description of the technology and

clinical care pathway

Hereditary angioedema (HAE) is a rare chronic genetic disorder characterised by
recurrent and unpredictable attacks of swelling of the skin or submucosa.?

HAE attacks can be frequent, debilitating, painful and potentially life-threatening.
This results in a significant functional impairment to patients and a decreased

health-related quality of life (HRQoL) for patients as well as caregivers.®#

The burden of HAE is also substantial between attacks since patients experience
persistent fear, anxiety and depression as they frequently modify their lifestyles

to avoid potential triggers.3>7

Long-term prophylaxis (LTP) is a strategy used for the routine prevention of HAE
attacks. Cl-esterase inhibitors (C1-INHs) and plasma kallikrein inhibitors
(berotralstat and lanadelumab) are the only licensed treatment options for LTP in
the UK.’

These therapies have improved outcomes for people with HAE in England who
meet their respective eligibility criteria.®-1°

However, there is a need for further improvement in outcomes for people with
HAE, including a greater reduction in attack frequency and severity, prolonged

freedom from attacks and a less burdensome administration schedule.?

The proposed positioning of garadacimab is as a treatment for patients aged 12
years and older who require routine prevention of recurrent attacks of HAE and

experience =2 attacks per month.

Garadacimab addresses an unmet need in the HAE treatment landscape as a
convenient, well-tolerated and highly efficacious LTP option. Garadacimab offers
patients a quick onset of action, extended periods of attack freedom and a
reduction in attack severity, directly addressing the debilitating and unpredictable

nature of HAE attacks.1?
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B.1.1  Decision problem

This submission focuses on part of the technology’s anticipated marketing
authorisation, specifically those patients aged 12 years and older who require routine
prevention of recurrent attacks of hereditary angioedema (HAE) and experience =2
attacks per month.

This proposed position is relevant to National Health Service (NHS) clinical practice
as it aligns to the commissioning landscape for long-term prophylaxis (LTP) in HAE.
Innovative prophylactic treatments for HAE are currently restricted by baseline attack
frequency, as outlined in the NHS clinical commissioning policy for plasma-derived
C1-INHs (2016) and NICE recommendations for lanadelumab (TA606; 2021) and
berotralstat (TA738; 2019).810 In line with these restrictions, the eligibility criteria for
innovative therapies for the prevention of recurrent HAE are as follows (Section
B.1.3.2):810

e Patients experiencing =2 attacks per month are eligible for treatment with
berotralstat but may not be eligible for lanadelumab or C1-INHSs.
e Patients experiencing =2 attacks per week despite oral treatments are eligible for

treatment with lanadelumab and C1-INHSs.

By focusing on patients who experience =2 attacks per month, CSL Behring aims to

maintain a broad positioning among the innovative LTP options available.
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Table 1. The decision problem

Final scope issued by
NICE

Decision problem
addressed in the company
submission

Rationale if different from the final NICE scope

Population

People 12 years and over
with hereditary angioedema

People 12 years and over with
hereditary angioedema
experiencing =2 attacks per
month at baseline

The company has optimised its positioning to patients
experiencing =2 attacks per month as this reflects the
commissioning landscape for novel LTP therapies which restrict
by baseline attack frequency.

Intervention

Garadacimab

Garadacimab

N/A

Comparator(s)

Established clinical
management for preventing
attacks of hereditary
angioedema which may
include:

e Cl-esterase inhibitors
(this includes Cinryze,
Berinert and Ruconest)

e Attenuated androgens

e Antifibrinolytics

e Lanadelumab for
people eligible for
preventative C1-
esterase inhibitor
treatment in line with
NHS England’s
commissioning policy

e Berotralstat

e Plasma-derived, intravenous
C1l-esterase inhibitors
(Cinryze and IV Berinert)

e Lanadelumab for people
eligible for preventative C1-
esterase inhibitor treatment
in line with NHS England’s
commissioning policy

e Berotralstat

Antifibrinolytics, attenuated androgens, Ruconest and SC
Berinert have not been included as comparators in the decision
problem for the reasons outlined below:

Antifibrinolytics are not considered a relevant comparator as they
are no longer a SoC option for the population in the decision
problem and there is no relevant clinical trial data available to
inform decision-making

e Historically, off-label use of antifibrinolytics (mostly
tranexamic acid) was considered part of the SoC for long-
term prophylaxis in HAE.2? Since then, the availability of
licensed and effective treatments in England has improved
with the launch of the NHS England commissioning policy for
plasma-derived C1-INHs in 2016, and NICE
recommendations for lanadelumab (2019) and berotralstat
(2021).210

e There are efficacy concerns associated with tranexamic acid
as a preventative treatment for HAE, with a systematic
review by Horiuchi et al. 2018 (N=103) concluding that while
prophylactic tranexamic acid may be more beneficial than no
treatment, newer and more effective therapies should be
used when available.!3

¢ Internationally recognised guidelines (The
International/Canadian Hereditary Angioedema Guideline
2019 and International WAO/EAACI guideline for the
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Final scope issued by
NICE

Decision problem
addressed in the company
submission

Rationale if different from the final NICE scope

management of hereditary angioedema 2021) no longer
recommend antifibrinolytics as standard of care due to limited
supportive evidence and the availability of newer
therapies.214

e Current UK market share data validates the limited use of
antifibrinolytics for LTP in England, indicating that of -
patients with HAE on LTP, % LTP were treated with
tranexamic acid in Q1 2024.15 In contrast, in a 2019 UK
survey by Yong et al., an estimated 18% of patients with HAE
on LTP were treated with tranexamic acid. This suggests that
following the availability of newer LTP options such as
berotralstat and lanadelumab, there has been a drastic
reduction in the use of antifibrinolytics in the UK, in line with
recommendations from international guidelines.214.16

e CSL Behring sought feedback from three consultant
immunologists in England on the use of antifibrinolytics for
LTP in HAE. They confirmed that antifibrinolytics are no
longer commonly prescribed for the routine prevention of
HAE attacks due to their ineffectiveness but may still be used
in specific patient groups who have no alternative treatment
options, such as paediatric population i.e. patients <18 years
old who experience <2 HAE attacks/month and require
routine prophylaxis.”

e There is a lack of clinical trial data to show the efficacy and
safety of antifibrinolytics for the routine prevention of HAE
attacks, which means that it would not be feasible to perform
a robust comparative analysis with garadacimab.

e This is also aligned with TA606 and TA738 where the
committee agreed that tranexamic acid was not a relevant
comparator during the appraisal process.®°
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Attenuated androgens are not considered a relevant comparator

as they are no longer a SoC option for the population in the

decision problem and there is no relevant clinical trial data

available to inform decision-making.

Historically, off-label use of attenuated androgens was
considered part of the SoC for long-term prophylaxis in
HAE.214 Since then, the availability of licensed and effective
treatments in England has improved with the launch of the
NHS England commissioning policy for plasma-derived C1-
INHs in 2016, and NICE recommendations for lanadelumab
(TA606) and berotralstat (TA738).8-10

Androgens have a well-established history of safety and
tolerability concerns associated with long-term use, as
described in a systematic review by Riedl et al. 2015, leading
to high discontinuation rates.'® Androgen use in the NHS is
further complicated by supply issues.1° As such, treatment
with androgens is no longer recommended for patients newly
starting on routine prophylaxis due to limited supporting
evidence, safety concerns and difficulty in accessing
treatment.2°

Based on market share data from - patients with HAE on
LTP in the UK in Q1 2024, [t were treated with
ondraxolone arﬁ-% with danazol, suggesting
approximately [jij% of patients on LTP are treated with
attenuated androgens.'® In contrast, in a 2019 UK national
survey by Yong et al., an estimated 55% of patients with HAE
on LTP were treated with androgens.® This suggests that
following the availability of newer LTP options such as
berotralstat and lanadelumab, there has been a steep decline
in the use of attenuated androgens for LTP in HAE in the UK,
in line with current guideline recommendations, which may
further reduce following the recent discontinuation of
danazol.?14.16

CSL Behring sought feedback from three consultant
immunologists in England on the use of attenuated
androgens for LTP in HAE, who confirmed that the overall
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Final scope issued by
NICE

Decision problem
addressed in the company
submission

Rationale if different from the final NICE scope

use of androgens is expected to be lower than historical use
due to the availability of modern LTP agents. They noted that
patients who use androgens are typically those who have
been on them historically and are satisfied with their
treatment or those adults who need routine prevention of
HAE attacks but are ineligible (<2 attacks/month) and/or
intolerant to newly approved LTP options. Nevertheless,
most new patients are now offered berotralstat as a first-line
treatment if they do not qualify for lanadelumab or C1-INHs.'”

e |n addition, there have been no RCTs in androgens for the

prevention of HAE attacks, precluding the feasibility of a
robust comparison with garadacimab.21° The same
conclusion was drawn in TA606 and TA738; notably, in
TAG606, the committee understood that there was no trial
evidence for oral therapy, such as attenuated androgens,
and therefore agreed it was not an appropriate comparator
for the company’s proposed positioning of lanadelumab.®10

e |In TA606 and TA738, the committee agreed that attenuated

androgens were not a relevant comparator during the
appraisal process.%10

Ruconest is not considered a relevant comparator as it is not

routinely commissioned in clinical practice in England for the

prevention of HAE attacks

e Ruconestis predominantly used for the acute treatment of
HAE attacks, in line with its marketing authorisation.?® It is
reimbursed by NHS England solely for the acute treatment of
HAE attacks.?® Although plasma-derived C1-INHs are
commissioned by NHS England for the routine prevention of
HAE attacks, this does not apply to Ruconest, as itis a
recombinant antibody.®

Company evidence submission template for garadacimab for preventing recurrent attacks of hereditary angioedema in people 12 years and

over [ID6394]

© CSL Behring (2024). All rights reserved

Page 13 of 190




Final scope issued by
NICE

Decision problem
addressed in the company
submission

Rationale if different from the final NICE scope

In addition to not being reimbursed by NHS England or
recommended as an LTP option for HAE, recent market
share data obtained by CSL Behring in Q1 2024 showed that
of |l patients on LTP, 1% used Ruconest for the
routine prevention of HAE attacks.!® This is also in line with
comments by clinical experts in TA606, confirming that
Ruconest was used very rarely in UK practice as a LTP
option.10

CSL Behring sought feedback from three consultant
immunologists on the use of Ruconest for LTP in HAE, who
confirmed that it is rarely used as an LTP in UK clinical
practice.t’

In TA606 and TA738, Ruconest was also not considered as a
relevant comparator during the appraisal process.®1°

SC Berinert is not considered a relevant comparator as it is not

routinely commissioned in clinical practice in England for the

prevention of HAE attacks

Berinert is available in both IV and SC administration modes.
Although used off-label, the 1V formulation of Berinert (IV
Berinert) is routinely prescribed in UK clinical practice for the
prevention of recurrent HAE attacks in patients experiencing
=2 attacks per week.®2! However, SC Berinert is not routinely
commissioned in UK practice for the prevention of recurrent
HAE attacks, despite being licensed for this use.82223

This is reflected in the market share data, which indicates
very limited use of SC Berinert in clinical practice, with [JJjoo
of patients on LTP in the UK using SC Berinert in Q1
2024.%5

Feedback from the three consultant immunologists in
England contacted by CSL Behring was that SC Berinert
would only be considered in special circumstances, such as
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Final scope issued by
NICE

Decision problem
addressed in the company
submission

Rationale if different from the final NICE scope

when a patient fails treatment on available LTP options or is
unsuitable to receive them (e.g. during pregnancy) and has
poor venous access restricting them to be treated with IV C1-
INHs.17

Outcomes

e Angioedema attacks
(including frequency,
severity, location and
duration)

e Attack-free period
e Time to first attack
e Need for acute

treatment

o Mortality

e Adverse effects of
treatment

o Health-related quality
of life (for patients and
carers)

e Angioedema attacks
(including frequency,
severity, location and
duration)

e Attack-free period

e Time to first attack

¢ Need for acute treatment

e Mortality

o Adverse effects of treatment

e Health-related quality of life
(for patients and carers)

N/A

Abbreviations: C1-INH, Cl-esterase inhibitor; EAACI, European Academy of Allergy and Clinical Immunology; HAE, hereditary angioedema; IV, intravenous; LTP, long-term prophylaxis;
N/A, not applicable; NHS, National Health Service; NICE, National Institute of Health and Care Excellence; Q1, quarter 1; RCT, randomised controlled trial; SC, subcutaneous; UK,
United Kingdom; WAO/EAACI; World Allergy Organization.
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B.1.2

Description of the technology being evaluated

Table 2 presents a brief description of garadacimab for the treatment of HAE. The

draft Summary of Product Characteristics (SmPC) can be found in Appendix C.

Table 2. Technology being evaluated

UK approved
name and brand
name

Generic name: Garadacimab
Brand name: ANDEMBRY®
Alternative identifier; CSL312; ATC code: BO6ACQ7)

Mechanism of
action

Garadacimab is a novel, fully human, recombinant immunoglobulin G4
(lgG4)/lambda monoclonal antibody and specific inhibitor of activated Factor
XIl (FXIla).2* The inhibition of FXlla blocks the cascade of events leading to an
HAE attack by preventing the activation of pre-kallikrein to kallikrein and the
subsequent generation of bradykinin, which is associated with the
inflammation and swelling observed during HAE attacks.2*

Marketing
authorisation/CE
mark status

Garadacimab is currently being reviewed through the international
(collaborative procedure) Access Consortium New Active Substance Work-

sharing Initiative (NASWSI) route and is anticipated to receive marketing
authorisation in the United Kingdom (UK) in N NSNS

Garadacimab was granted orphan designation from the European Medicines
Agency (EMA) for the treatment of hereditary angioedema (HAE) in December
2021.25 Garadacimab is anticipated to receive a positive opinion from the
Committee for Medicinal Products for Human Use (CHMP) in

and is anticipated to receive marketing authorisation from
the EMA in

Indications and
any
restriction(s) as
described in the
SmPC

Garadacimab is anticipated to

Method of
administration
and dosage

The recommended dose of garadacimab is an initial loading dose of 400 mg
administered as two 200 mg subcutaneous (SC) injections on the first day of
treatment followed by a monthly dose of 200 mg.2* Each garadacimab pre-
filled pen (autoinjector device) is intended for single use only. Garadacimab
may be self-administered or administered by a caregiver only after training on
SC injection technique by a healthcare professional. The injection should be
restricted to the recommended injection sites: the abdomen, the thighs and the
upper outer arms. Rotation of the injection site is recommended.2*

Additional tests
or investigations

None.24

List price and
average cost of
a course of
treatment

The list price of £} for one unit (autoinjector device) of
garadacimab has been submitted to the Department of Health and Social
Care.

The cost of a course of treatment at the anticiiated list price in the first year,

including the initial loading dose, is £ , followed by an annual cost of
£ﬂ thereafter (both including 20% VAT).

Patient access
scheme (if
applicable)

A simple discount PAS has been submitted to NHS England with this evidence
submission to NICE. This is to ensure enough time for full consideration in
advance of the committee meeting.

This PAS discount price for || | | I has been included in the economic
analyses in this submission. The discount cost of a course of treatment in the
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first year, includinc'] the initial loading dose, is £_, followed by an

annual cost of £ thereafter (both including 20% VAT).

Abbreviations: CHMP, Committee for Medicinal Products for Human Use; EMA, European Medicines Agency; FXII,
Factor XIlI; FXlla, activated Factor XlI; HAE, hereditary angioedema; IgG4; immunoglobulin G4; NASWSI, New Active
Substance Work-sharing Initiative; SC, subcutaneous; SmPC, summary of product characteristics; UK, United Kingdom.

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

treatment pathway
B.1.3.1 Overview of the disease/health condition

B.1.3.1.1 Disease overview and pathophysiology

Hereditary angioedema (HAE) is a rare, chronic genetic disorder characterised by
recurrent and unpredictable inflammation and swelling of the skin (cutaneous
oedema) and submucosa (submucosal oedema) resulting from inherited or
spontaneous mutations in the contact system pathway.? This swelling can manifest
as subcutaneous oedema of the extremities (e.g. fingers and toes), face, trunk or
genitalia, or submucosal oedema of the gastrointestinal (Gl) and upper respiratory

tract (see Section 0).2°

HAE usually runs in the family and, in line with the genetic nature of the disease,
patients with HAE typically become symptomatic during childhood or
adolescence.??’ If one parent has HAE, each child will have a 50% risk of inheriting
the condition.?” In a 2010 global survey, people with HAE had an average of 2
immediate and 2 extended family members who had also been diagnosed with
HAE.?"

The contact system pathway, also called the bradykinin-forming cascade, is initiated
when Factor Xl (FXII) is activated to FXlla.?82° FXlla converts pre-kallikrein to
plasma kallikrein, which then cleaves high molecular weight kininogen (HMWK) into
bradykinin.?8 Bradykinin binds to receptors on endothelial cells, resulting in smooth
muscle cell relaxation, vasodilation and increased vascular permeability.?® At normal
functional physiologic levels, the endogenous Cl-esterase inhibitor (C1-INH) protein
regulates the production of bradykinin through this pathway by inhibiting plasma
kallikrein and FXIla.®® However, in patients with HAE, the C1-INH protein is deficient
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or defective, leading to dysregulation of the contact system, which results in
inflammation and swelling (i.e. an HAE attack).2%30

An overview of the contact system pathway and the mechanism of action of
garadacimab is illustrated in Figure 1. Garadacimab is the first novel fully human
recombinant monoclonal antibody which binds to and potently inhibits FXlla, blocking
the cascade of events leading to an HAE attack earlier in the pathway compared with

plasma kallikrein inhibitors (e.g. berotralstat and lanadelumab; Section B.1.3.2).24

Figure 1. Mechanism of action of garadacimab within the contact activation
pathway

e Factor Xlla
r @ Auto-activation &
& “ —p : A
Qe \

Factor XiI //"
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) Prekallikrein

Kallikrein
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e HMWK Bradykinin
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Garadacimab binds to the catalytic domain of Factor Xlla, inhibiting its catalytic activity (1), thereby blocking the
activation of the kallikrein-kinin pathway (2) and blocking the activation of the positive feedback loop (3). This prevents
bradykinin production (4) and the occurrence of HAE attacks (5).

Abbreviations: B2 receptor, bradykinin receptor B,; C1-INH, Cl-esterase inhibitor; HMWK, high-molecular weight
kininogen.

Sources: Craig et al., 2023,*? McKenzie et al., 2022, Pawaskar et al., 2021.32

HAE can be categorised into clinically indistinguishable subtypes.? The following two
subtypes account for almost all (~100%) of the cases of HAE and are both caused
by mutations in the serpin family G member 1 gene (SERPING1) that encodes the
C1-INH protein:3334

e HAE type 1 (HAE-1) results from a failure to synthesise C1-INH and is
characterised by low levels of normal-functioning C1-INH, accounting for ~85% of
all cases of HAE.
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e HAE type 2 (HAE-2) results from the synthesis of abnormal C1-INH protein and is
characterised by normal levels of low-functioning C1-esterase inhibitor,

accounting for ~15% of all cases of HAE.

A third type of HAE, HAE with normal C1-INH activity (HAE-nI-C1-INH, HAE type 3
[HAE-3]), accounts for a small minority of cases and is characterised by an absence
of mutations in SERPING1.! Due to the extreme rarity of HAE-3 and paucity of data
in patients with this subtype, the majority of the evidence presented in this
submission is in patients with HAE-1 and HAE-2.

B.1.3.1.2 Diagnosis of HAE

The suspected diagnosis of HAE is based primarily on clinical presentation during an
attack which is then confirmed by disease history and investigations to elucidate the
possible underlying cause.? Several clinical practice guidelines provide
recommendations for HAE diagnosis, including the UK British Society for Allergy and
Clinical Immunology (BSACI) guideline (2015), the international guideline developed
by the World Allergy Organization (WAO) with the European Academy of Allergy and
Clinical Immunology (EAACI) (2018), and the international/Canadian Hereditary
Angioedema Guideline (2019).2:14:35

These guidelines emphasise that a detailed clinical history is essential for an
accurate diagnosis of HAE, including family history and the nature of the attacks (i.e.
frequency, circumstances of onset, triggers, timing, pattern of recurrence and
duration).?435 Diagnosis of HAE-1 /2 is confirmed with measurements of plasma
levels of C1-INH protein, C1-INH function and C4 protein. For HAE-1, both C1-INH
function and C1-INH protein levels are low (<50% of normal). For HAE-2, C1-INH
function is low but C1-INH protein levels are normal or elevated. C4 levels are also
usually low in HAE-1/2 patients, but the sensitivity and specificity of C4 as a sole
marker for HAE is limited.2143> For cases of suspected HAE with normal C1-INH
levels and function (HAE-3), the WAO/EAACI and the international/Canadian
guidelines suggest for gene variants known to be associated with the condition to

support diagnosis.>4
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Due to its clinical heterogeneity, patients with HAE may experience delayed
diagnoses or misdiagnoses which can result in marked delays in access to effective
treatments that can minimise the burden of attacks on patients and their caregivers
(Section 0).36:37 A UK subset (N=73) of the Icatibant Outcome Survey by Longhurst
et al. (2018), which analysed data collected from HAE-1/2 patients between 2010 to
2016, reports a mean (SD) delay between first symptoms and diagnosis was 9.5
(13.9) years.38

Patients with HAE may also experience misdiagnoses and unnecessary diagnostic
and surgical procedures due to clinicians’ unfamiliarity with the condition.3¢ A
German questionnaire study by Hahn et al. 2018 found that people living with HAE
(n=66) were 2.5 times more likely to undergo abdominal surgery than the individuals
without HAE (n=122) (p=0.007).%° The number of operations per patient with HAE
was correlated with the length of delay in HAE diagnosis from symptom onset

(Spearman’s correlation coefficient, 0.511).%°

B.1.3.1.3 Epidemiology
The estimated global prevalence of HAE ranges between 1:50,0002 and 1:100,000.4°

In recognition of the rarity of the condition, garadacimab was granted orphan
designation by the European Medicines Agency (EMA) in December 2021 for the

treatment of HAE.2®

The most recent published estimate of the epidemiology of HAE in the UK is based
on a 2019 survey in the UK (37 centres, N=1,152 patients with HAE-1/2) by Yong et
al. (2023), which estimated the minimum prevalence of HAE-1/2 and HAE-3 in the
UK to be 1:59,000 and 1:3,000,000, respectively.'®* Two consultant immunologists
(clinical experts) in the UK indicated that the prevalence of HAE in the UK is likely

higher, with one estimating this to be around 1:50,000.7

Yong et al. reported a higher proportion of females (58%) compared to males (42%)
among patients with HAE-1/2. The majority of patients (81%) were adults (>18
years), with 9% adolescents (12—18 years) and 10% paediatric patients (<12
years).® Additionally, demographic data from the UK subset (N=73) of the Icatibant
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Outcome Survey provide further insights into patient characteristics.®® The mean
(SD) age of UK patients at the time of study extract was 42.9 (14.7) years and 60%
were female. Patients in the UK typically experienced their first symptoms at a young
age, with a mean (SD) age of 11.3 (9.5) years at symptom onset. However, as
described in Section B.1.3.1.2, diagnosis often came later, with a mean (SD) age at
diagnosis of 21.5 (12.7) years indicating a mean diagnostic delay of 9.5 (13.9)

years.3®

Across multiple phase 3 studies for LTP therapies, the mean number of baseline
HAE attacks was 3 per month without treatment.*'-#6 Where data were reported, 29—
39% of patients experienced <2 attacks per month, 53—70% experienced =2 attacks
per month and 3% experienced 22 attacks per week without treatment.*3-46 In the UK
survey by Yong et al., it was estimated that approximately 8% of patients

experienced 22 attacks per week.'®

Based on the estimated prevalence of 1:50,000%” and a mid-year 2022 England and
Wales population estimate of 60 million,*” a total of 1041 people are estimated to be
living with HAE in England and Wales. Considering the proportion of people with
HAE who are 212 years of age (86%),%” on long-term prophylaxis (LTP) therapy
(l°6), 151 and experiencing =2 attacks per month at baseline (70%),43 an estimated
I people with HAE would be eligible for garadacimab in England and Wales in
Year 1.

B.1.3.1.4 Clinical features and burden of disease

B.1.3.1.4.1 Clinical features

Episodes of HAE, or HAE attacks, are recurrent and can vary considerably in terms
of the location, frequency and severity of attacks between patients and within an
individual patient over time.?3 Most attacks are spontaneous and are not prompted
by triggers,? although a variety of conditions and events are also known to trigger
HAE attacks, including emotional stress, local trauma (whether accidental or

associated with dental, medical or surgical procedures) and infections.211.26
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A survey designed and commissioned by CSL Behring to characterise the burden of
HAE was conducted from 25 September—5 October 2024 in people living with HAE
and those caring for people with HAE. Voluntary participation was encouraged via
HAE UK by the sharing of the link to the survey (available in reference pack of this
submission)*® to its membership. Participants were only informed of the sponsor of
the survey upon completion of the questionnaire, which itself was managed by a
third-party consultancy. A total of ] unique respondents from the UK completed the
survey.®8 In this survey, emotional stress and anxiety (JfJe6), physical exertion
(%) and hormonal changes (J§%6) were most commonly noted as external
triggers that may have caused attacks by people with HAE (n=JJjjf).43

These unpredictable and varying clinical features of HAE contribute to the
substantial challenge posed in managing HAE and highlights the importance of

appropriate management with LTP to prevent recurrent attacks (Section B.1.3.2).56

HAE attacks can affect different areas of the body, with some attacks affecting
multiple locations at the same time. A multinational patient survey by Mendivil et al.
(2021) (N=242, of which N=57 [23.6%] from the UK) reported that 50% of patients
had more than one location of their body affected in their most recent HAE attack.®
According to a 2021 survey of 99 HAE patients in Germany, the body areas affected
during the respondents’ most recent HAE attack included the gastrointestinal tract
(70%), skin involvement (e.g., extremities, genitals, eyes; 64%), airways/larynx
(21%), mouth area (13%).4° A 2021 Dutch cross-sectional survey of 69 adult HAE
patients by Fijen et al. (2023) reported similar results, with the abdomen being the
most common primary location of attacks (43%), followed by the extremities (28%).°°
Importantly, over a quarter of patients (26%) in the Dutch cross-sectional survey
reported no dominant location of attacks, further highlighting the unpredictability and
heterogeneity of the condition.°

Symptoms of HAE attacks are generally specific to the site(s) of the attacks. For
example, HAE attacks affecting the skin generally present as non-pitting and non-
pruritic skin oedema, while Gl attacks present as swelling of the Gl wall, resulting in

abdominal pain and distension, nausea, vomiting and diarrhoea (Figure 2).2:30.51.52
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Symptoms of a Gl attack can mimic those of acute abdominal emergencies, which
may result in misdiagnosis. As a result of such misdiagnosis, patients may undergo
unnecessary emergency surgery (see section B.1.3.1.2).1137 Additionally, laryngeal
attacks can lead to life threatening symptoms such as difficulty swallowing, difficulty
breathing and asphyxiation (suffocation).34 For mortality rates associated with these
severe attacks, please see section B.1.3.1.4.3.

Figure 2. Clinical presentation of HAE attacks
Facial attack Upper extremity attack

!‘//1/,4/

Source: www.HAEimages.com.>® Copyright 2016. Permission for use of images obtained in March 2017.

If left untreated, HAE attacks typically progress and evolve over several hours and
last for 2 to 5 days.!! Additionally, even with prompt acute treatment initiated within 1
hour of symptom onset, the average duration of symptoms during an attack is still
estimated to be 34 hours (median 24 hours).*° In the 2024 survey of individuals with
HAE and their caregivers, o6 of HAE survey participants that have experienced
attacks in the 3 months prior noted that it took 1-2 days to recover from a recent

attack, while o6 indicated that recovery has taken 3 or more days.4®
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In the survey by Mendivil et al. (2021) (N=242, of which N=57 [23.6%] from the UK),
patients reported that symptoms of their most recent HAE attack were of varying
severity, with most symptoms considered to be moderate to severe (Figure 3).2 Of
the symptoms experienced during an HAE attack, abdominal pain (52%), nausea

(43%) and difficulty breathing (38%) were most commonly described as severe
(Figure 3).3

Figure 3. Symptoms and symptom severity during HAE attack
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Based on a non-interventional, cross-sectional, global, web-based survey describing real-world attack characteristics
and burden of illness from the perspective of patients with self-reported HAE-1/2 (N=242, of which n=57 [23.6%] from
the UK). The above symptoms and associated severities were reported by patients when thinking of their most recent
HAE attack at its worst.

Abbreviations: HAE, hereditary angioedema; HAE-1, hereditary angioedema type 1; HAE-2, hereditary angioedema
type 2; UK, United Kingdom.
Source: adapted from Mendivil et al. 2021.3

Moreover, the 2021 German survey (N=99) reported on the severity of the swelling
intensity of body parts during their most recent HAE attack. As shown in Figure 4,
the swelling of the gastrointestinal tract and the skin were deemed the most severe,
with over half of patients (53.1%) reporting the swelling intensity in their
gastrointestinal tract to be between "somewhat severe” to "very severe" and just

under half of patients (46.4%) reporting the same for the swelling intensity of the
skin.4®
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Figure 4. Body areas affected and swelling intensity during the most recent
swelling attack
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Abbreviations: HAE, hereditary angioedema.
Source: adapted from Magerl et al. 2024.4°

Attacks of HAE can recur frequently, for instance in the survey by Mendivil et al.
(2021), patients with HAE reported a mean rate of 12.5 attacks in the past 6 months,
with most patients having experienced their last HAE attack within the past month
(79.7%) and nearly half (47.1%) within the past 7 days.® Moreover, approximately
22% of patients reported that their most recent attack lasted =3 days, despite 76.4%
having used on-demand medication to treat their most recent attack.3

A European burden of iliness study in HAE patients was conducted in 2011 and
consisted of two components; a survey to quantitatively assess the humanistic and
economic burden of HAE (N=186), and qualitative, open-ended interviews with 30
patients with HAE.#>* Results of the quantitative study, published by Aygoéren-Piirsiin
et al. (2014), indicated that 23% of participants experienced =1 attack per week, 41%
reported =1 attack per month but <1 attack per week, and 36% reported <1 attack
per month.>* The mean (SD) number of attacks per year was 33.2 (39.6), despite

34% of participants reporting the use of attenuated androgens or tranexamic acid.>
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B.1.3.1.4.2 Burden of disease

HAE attacks are unpredictable and can be frequent, debilitating, painful and
potentially life-threatening, resulting in significant functional impairment and
decreased health-related quality of life (HRQoL) for people living with this chronic

condition.34

Patient burden during attacks
The symptom burden associated with HAE attacks is substantial, with patients

potentially experiencing disfiguration, severe pain, inability to perform daily activities

and feelings of fear and anxiety.34

In the 2024 survey of individuals with HAE and their caregivers, the majority
(=l o) of people who experienced HAE attacks in the 3 months prior
indicated that their HAE attacks impacted their daily life or productivity to some

extent (Figure 5).48

Figure 5. Impact of HAE attacks on daily life or productivit

Abbreviations: HAE, hereditary angioedema.
Note: The question posed to participants experiencing HAE attacks in the previous 3 months was:

o
Note: A total of ] unique respondents from the UK participated in the HAE patient and caregiver survey, of which [}
were people with HAE who experienced at least one HAE attack in the previous three months — Il participants
responded to this question.

Source: CSL Behring, 2024 survey of individuals with HAE and their caregivers (2024).4

Additionally, the majority of participants in the 2024 survey who experienced HAE

attacks in the 3 months prior indicated that their HAE attacks impacted their plans for
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social events (JJo6) and that they felt self-conscious to some degree (J§26).4¢ More
specifically, oo, o6 and o of these participants indicated that they have been
unable to (or felt self-conscious about) socialising with others whilst
experiencing/recovering from attacks and have decided to cancel their plans in

some, most or all cases, respectively.*

In the 2021 Dutch cross-sectional survey (N=69), patients considered physical
difficulties such as pain, limited mobility and fatigue (30%) and the
anxiety/uncertainty related to the next attack (29%) as the most severe limitations
due to HAE, with an equal degree of importance. In addition, 16% of patients
described difficulties at work/school (e.g. sick leave and job loss) and 19% reported

limitations on leisure activities (particularly sports and vacation) due to HAE.>®

Moreover, results from the 2011 European HAE burden of iliness study (Caballero et
al., 2014) indicated that higher attack pain severity is associated with a greater
impact on ability to perform daily activities and worsening anxiety following the
attack.>® Qualitative, open-ended interviews associated with the 2011 European
burden of iliness study further highlighted that HAE attacks have a substantial impact
on the daily activities of people with HAE, including ability to perform household
tasks, drive, participate in family activities, travel, or follow through on plans.* The
duration of activity disruption varied, but in many cases lasted 1-2 days. Participants
largely considered abdominal attacks to involve the most severe pain, indicating that
they could last for several days, be accompanied by vomiting and may confine the
participant to bed. While participants indicated that HAE attacks in extremities such
as hands and feet are generally less painful, they were not necessarily less severe
as they prevented participants from being able to do daily tasks, such as using a
computer or driving. The inability to perform normal activities during attacks caused
interruption to participants’ work or schooling, including absenteeism and decreased
productivity. Participants of the burden of illness study felt a great deal of emotional
distress during attacks, indicating that they were anxious and fearful of the attack
getting worse or potentially not being able to breathe or get to the hospital in time in
the event of a laryngeal attack.# Patients also experienced anxiety due to activity

limitations during attacks, such as not being able to participate in family activities.*
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Patient burden in between attacks
Some of the greatest challenges in HAE are its variability and unpredictability, both

between patients and within an individual patient over time.” There are no known
prognostic markers that can predict the frequency, site or severity of HAE attacks
and this unpredictability negatively impacts patient HRQoL.>® As a result of the
unpredictable and frequent nature of HAE attacks, there is an emotional and
psychological burden associated with HAE which extends beyond the acute attacks

themselves.3’

The burden of HAE was discussed in a consensus meeting in 2020 with nine HAE
experts from the US and Europe (including one from the UK).” Consensus
statements were developed based on a preliminary literature review and panel
discussions. HAE experts concluded that the burden of HAE continues to be
substantial between attacks, as patients experience persistent fear, anxiety and
depression. Additionally, patients often modify their lifestyles to avoid potential
triggers, which may interfere with activities of daily living such as driving, exercising,
working or socialising, leading to heightened emotional distress.” In the 2024 survey
of individuals with HAE and their caregivers, the majority of patients who are aware
of their triggers indicated that trigger avoidance has impacted their ability to
participate in activities such as sports, going on holidays or taking exams, with [,
o6 or [llos indicating that this occurs often, sometimes or rarely.® This is reflected
in the comorbidities associated with HAE, as reported by Mendivil et al. (2021)
(N=242, N=57 [23.6%)] from the UK), which commonly include moderate or severe
anxiety (38%) and depression (17%).2 The anxiety that patients experience is
apparent in results from the 2024 survey of individuals with HAE and their
caregivers, in which the majority of patients (6, n=lllVill}) described feeling
anxious about future attacks to a certain extent, with -% indicating feeling anxious

at least once a week.8

Importantly, it is also not possible to predict when and which patient will have a
laryngeal attack, the most severe presentation that can progress to asphyxiation and
death.? In a 2021-2022 survey of 65 people with HAE in the UK, participants have

described living in a constant state of fear of a possible laryngeal attack, often
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influenced by the loss of a family member with HAE who experienced such an
attack. Results from the 2024 survey of individuals with HAE and their caregivers
underscore this, reporting that laryngeal attacks are || | | | QBJEEEE 2rong both
patients and caregivers.*® Those who have experienced laryngeal attacks describe

them as extremely traumatic, often feeling like they might die.>®

The burden of HAE and perception of disease control worsen with the frequency of
attacks experienced.>* Conversely, a patient's HRQoL is positively associated to
their attack-free duration, as demonstrated by a global online survey by Itzler et al.
(2024) of 159 patients with HAE-1/2 (n=20 [13%)] from the UK).>” The study by Itzler
et al. reported that HRQoL continued to improve the longer the patients remained
attack-free, with the mean Angioedema Quality of Life (AE-QoL) scores improving
from 51.8 to 19.9 when comparing those who are attack-free for <1 month and =6

months, respectively.®’

Further, the Dutch cross-sectional survey by Fijen et al. (N=69) found that patients
with poorly controlled disease, defined as having an Angioedema Control Test score
<10, had a lower EQ-5D-5L QoL value on attack-free days (mean [SD]: 0.752
[0.355]) compared to well-controlled patients (mean [SD]: 0.942 [0.089]).5° Moreover,
among 22 patients who experienced an HAE attack during the study period, the
mean (SD) utility value decreased from 0.740 (0.371) on attack-free days to 0.420
(0.381) during an attack.®® These findings suggest that HAE attacks lead to
significant declines in QoL, and that better disease control contributes to higher QoL
even during attack-free periods.

Caregiver burden
The QoL burden associated with HAE extends to caregivers and families of patients

with the condition. In the qualitative interviews held as part of the European burden
of illness study in 2011 (n=30), patients with HAE indicated that attacks have a
substantial impact on their caregivers, including an emotional burden of being
prepared to take the patient for on-demand treatment or administer the injection
during an attack, as well as taking on additional responsibilities in the home while the

patient is ill.* Patients also indicated that caregivers had to miss work to accompany
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them to the hospital during severe attacks,* with a mean duration of missed time of
2.1 days for caregivers following an attack associated with severe pain.%*

The 2024 survey of individuals with HAE and their caregivers further highlighted the
caregiver burden during HAE attacks, as oo of | caregivers indicated that their
caregiver responsibilities impacted their daily life or productivity (ability to carry out
your work, study or look after others) to a certain extent in the prior three months, of
which o6 indicated severe disruptions.*8 Moreover, ot of caregivers indicated
missing 1-4 days of work or education in the prior three months due to their
caregiver responsibilities, with | | | ]l @°¢) missing more than 10 days.4®

Caregivers can also experience an ongoing burden in between attacks due to the
psychological impact of the lack of specific HAE symptoms, unpredictability of
attacks and a delay in diagnosis which can generate fear, anxiety, uncertainty and
isolation.>® The worry and anxiety that caregivers experience when considering their
friends or family members experiencing future HAE attacks was measured in the
2024 survey of individuals with HAE and their caregivers, which shows that [Jjos of
caregivers experience some anxiety about future attacks and that a substantial .%

of caregivers state that they are always (daily) anxious (Figure 6).4®
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Figure 6. Frequency of caregivers feeling anxious about care recipients
experiencing future attacks

Abbreviations: HAE, hereditary angioedema.
Note: The question posed to participants who were caregivers of people with HAE:

Note: A total of unique respondents from the UK participated in the HAE patient and caregiver survey, of which |l
were caregivers to people with HAE — participants responded to this question.
Source: CSL Behring, 2024 survey of individuals with HAE and their caregivers (2024).48

B.1.3.1.4.3 Mortality

Overall mortality for patients with HAE is similar to the general population, although
HAE attacks which lead to laryngeal oedema present a particular risk of death due to
asphyxiation (suffocation) if timely medical treatment is not administered.>%¢° As
such, death due to laryngeal attacks predominantly affects patients with HAE who
are undiagnosed and/or untreated.>%:61 A global literature review of real-world
evidence (conducted April 2021) found that on average, 32.7% to 56.0% of deaths
reported in patients with HAE were due to laryngeal oedema.® In a multicentre UK
audit of HAE patient data from 2010 to 2013 (N=376), family history records showed
there were 55 deaths in the family related directly to an HAE attack across 33

families, further highlighting the risk of death associated with the condition.®?

B.1.3.2 Treatment pathway

There are three approaches to the management of HAE, as listed below:’

e Acute treatment with on-demand therapy during an HAE attack
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e Short-term prophylaxis (STP) as a preventative measure before planned events
that are expected to trigger an attack (e.g. surgery); not discussed further in the
submission

e LTP for the routine prevention of recurrent attacks

B.1.3.2.1 On-demand therapy

Patients diagnosed with HAE receive on-demand therapy for the acute treatment of
breakthrough attacks, which serves as an adjunct to long-term prophylaxis (LTP)
strategies when they are used. This rescue therapy is used to address acute HAE
episodes, aiming to alleviate symptoms during an attack, but does not reduce the
risk of subsequent attacks. In the UK, on-demand treatment options for HAE include
icatibant, a bradykinin B2 receptor antagonist, plasma-derived intravenous C1-INHs
(Cinryze, IV Berinert) and recombinant intravenous C1-INH (Ruconest).®? A total of
82% of patients with HAE identified by the 2019 UK survey by Yong et al. (2023)
were provided with a home supply of on-demand treatment (either C1- INH [56%)] or

icatibant [45%]) and 61% could self-administer their treatment.16

B.1.3.2.2 Long-term prophylaxis

LTP reduces the frequency and severity of HAE attacks, and the ultimate goal of
treatment is to achieve attack freedom, or extended periods of time without
experiencing an HAE attack (i.e. attack-free duration).? As per Yong et al. (2023), an
estimated 45% of patients with HAE in the UK were receiving LTP at the time of the
study (2019),6 although it should be noted that this study predates the availability of
lanadelumab and berotralstat as LTP options. In a market share analysis across 25
to 30 UK centres in the first calendar quarter of 2024, of [l patients with HAE,

B ) were treated with LTP.15

Internationally recognised HAE guidelines by WAO/EAACI (2021) recommend
plasma-derived C1-INHSs, berotralstat and lanadelumab as first-line LTP options with
androgens used only as a second-line option; antifibrinolytics are not
recommended.? Three clinical experts (consultant immunologists) in England
interviewed by CSL Behring agreed that, ideally, the WAO/EAACI guidelines should
be followed for the management of HAE in clinical practice.'” However, these
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guidelines are challenging to adhere to in practice as they are not fully aligned with
the current NHS commissioning policy for plasma-derived C1-INHs, and the NICE
recommendations on berotralstat and lanadelumab, which restrict access to these

treatment by attack frequency as follows:810

e Berotralstat is recommended by NICE (TA738) as an option for preventing
recurrent attacks of HAE in people 12 years and older if they have =2 attacks per
month and treatment is stopped if the number of attacks per month does not
reduce by at least 50% after 3 months.®

e Lanadelumab is recommended by NICE (TA606) for preventing recurrent attacks
of HAE in people aged 12 and older, only if they are having =2 clinically significant
attacks per week over 8 weeks despite oral preventive therapy.1°

e Plasma derived C1-INHs (Cinryze and off-label IV Berinert) are reimbursed by
NHS England for the prophylactic treatment of HAE-1/2 in patients who have
failed or are intolerant to oral prophylaxis and who experience 22 clinically

significant attacks per week.®

For patients experiencing <2 attacks per month, LTP options are restricted to
ineffective or poorly tolerated oral generic therapies, namely attenuated androgens
(e.g. danazol and oxandrolone) and antifibrinolytics (i.e. tranexamic acid).” Since
the availability of newer and more effective LTP options, these generic therapies are
not routinely initiated in the 22 attack per month population owing to concerns
surrounding suboptimal efficacy and safety profiles, as previously identified in TA606
and TA738 and validated by three consultant immunologists in England (Section
B.3.3.10).219 However, in cases where patients fail to respond adequately to or are
unsuitable for berotralstat, but do not meet the attack frequency threshold for
lanadelumab or C1-INHs (22 clinically significant attacks per week), these generic
therapies may still be considered due to the lack of other options.’ In interviews
conducted by CSL Behring with three consultant immunologists in England (Section
B.3.3.10), 20% to 50% of patients were estimated to stop taking berotralstat due to

either failure to meet its continuation rule or due to intolerance or side-effects.’
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As such, the current treatment landscape for HAE in the UK leaves a considerable
proportion of patients experiencing 22 attacks per month without suitable options for
routine prevention of recurrent attacks. These patients must rely on suboptimal off-
license oral generic LTP therapies or on-demand rescue treatment only, which is
reactive and does not address the unpredictability or the HRQoL impact associated
with the fear of recurring attacks (see Section B.1.3.1.4.2).

An overview of the treatment pathway for the routine prophylaxis of HAE attacks in
patients 212 years in England is presented in Figure 7 with further detail on the

comparators relevant to the decision problem summarised in Table 3.

Figure 7. Current LTP option pathway of HAE patients 212 years old in England

Patient 212 years old with a diagnosis of HAE

[ <2 attacks per month J [ 22 attacks per month J [ 22 a?ttacks per week, J
despite oral treatments
[ No prophylaxis ] [ Off-label oral generics* ] [ Berotralstatt J [ C1-INH or lanadelumab? ]

On-demand treatments are used as adjunctive treatments for acute attacks irrespective or attacks frequency*

Abbreviations: C1-INH, Cl-esterase inhibitor; HAE, hereditary angioedema.

* Off-label oral generics include tranexamic acid and attenuated androgens

1 As per the TA738 NICE guidance, treatment with berotralstat is stopped if the number of attacks per month does not
reduce by at least 50% after 3 months.®

I Decision-making of treatment choice is informed by: clinical judgement of suitability, clinical effectiveness,
contraindications, ability of patient/carer to use the required administration technique, regional network approval and
patient choice.

# On-demand therapy (the on-demand use of C1-INHs or icatibant) is used as an adjunct therapy in all patients for the
treatment of acute attacks, irrespective of attack frequency or concurrent use of LTP options.

Sources: NICE, berotralstat appraisal TA738;° NHS England, Clinical Commissioning Policy: C1-INH for prophylactic
treatment of HAE;® NICE, lanadelumab appraisal TA606;%° Maurer et al., 2021;? Betschel et al., 2019.14
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Table 3. Overview of standard of care treatments in the UK for the long-term prevention of HAE attacks in patients 212
years of age with 22 attacks per month

status as LTP in UK

Berotralstat Lanadelumab IV Berinert IV Cinryze
Treatment class Plasma kallikrein inhibitor Plasma kallikrein inhibitor C1-INH C1-INH
(small molecule) (monoclonal antibody)
Marketing authorisation | Licensed Licensed Off-label Licensed

NICE
recommendations/NHS
England commissioning

policy

Berotralstat is recommended
by NICE® as an option for
preventing recurrent attacks
of HAE in people 12 years
and older, only if:

+ they have 22 attacks per
month, and

Lanadelumab is
recommended by NICE° as
an option for preventing
recurrent attacks of HAE in
people aged 12 and older,
only if they are having =2
clinically significant attacks
(as defined in the policy) per

Not appraised by NICE.

Commissioned by NHS England for use in the following

patients:8

+ Individuals who experience two or more clinically significant
attacks per week, despite oral prophylaxis, over a period of
at least 56 days requiring on-demand treatment

+ Individuals in whom oral prophylaxis is contraindicated (e.qg.

e e o doce | VeSk over 8 el despte | PEGnaNcy)
not reduce by at least 50% oral preventa_uve therapy, or
after 3 months oral thgrapy IS
contraindicated or not
tolerated
Administration Oral SC v \Y]

Licensed dose

150 mg once-daily®3

300 mg every 2 weekst4
In patients who are stably
attack-free on treatment, a
dose reduction to 300 mg
every 4 weeks may be
considered, especially in
patients with low weight®*

N/A, not licensed.
Assumption of dosage for
health-economic model is set
to 1,000 IU twice weekly
(every 3—4 days), as per the
licensed dosage of IV
Cinryze. See Section B.3.5
for further information.

1,000 IU twice weekly (every
3-4 days)®°

Abbreviations: C1-INH, Cl-esterase inhibitors; HAE, hereditary angioedema; IU, international units; 1V, intravenous; LTP, long-term prophylaxis; SC, subcutaneous; SmPC, summary of

product characteristics.

Source: NICE, berotralstat appraisal TA738;° NHS England, Clinical Commissioning Policy: C1-INH for prophylactic treatment of HAE;® NICE, lanadelumab appraisal TA606;%°
berotralstat SmPC;®® lanadelumab SmPC;® IV Cinryze SmPC.5°
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B.1.3.3 Limitations of current therapies and unmet need

While several treatments exist for HAE, it is presently an incurable disease and
symptoms can persist throughout the patient’s lifetime.! In a global, online survey of
159 patients with HAE, personal goals for LTP included reduced HAE attack
frequency (87%), reduced attack severity (75%), reduced or eliminated troublesome
attack symptoms (70%), ability to be attack-free (68%), reduced psychological
problems associated with HAE (49%), and reduced utilisation of on-demand

medication (39%).5"

Androgens and antifibrinolytics are suboptimal LTP options for HAE for several key
reasons. While these treatments were once considered standard care for preventing
HAE attacks, their effectiveness and safety profiles are poor.214.20.66.67 Tranexamic
acid has shown limited efficacy, as evidenced by a systematic review by Horiuchi et
al. (2018), which found that although it may be better than no treatment, newer
therapies offer significantly better results.'® Furthermore, long-term use of androgens
has been associated with serious safety and tolerability issues, as highlighted in a
review by Riedl et al. (2015), leading to high discontinuation rates.'® The use of
androgens is further complicated by supply shortages within the NHS.° Given the
availability of more effective and safer treatments, androgens and antifibrinolytics are
no longer recommended for patients newly starting prophylactic therapy (Section
B.1.3.2). This was confirmed by clinical expert opinion in TA738 and TA606 and
ratified by three clinical experts (consultant immunologists) in England interviewed by
CSL Behring (Section B.3.3.10).%10.17

The availability of more tolerable and effective treatments has improved outcomes
for people with HAE in England with the publication of the NHS England
commissioning policy for plasma-derived Cl-esterase inhibitors (C1-INHs) in 2016,
and NICE recommendations for lanadelumab (2019) and berotralstat (2021).8-10
However, patients currently continue to experience frequent attacks of varying
severities, as noted by the 2024 survey of individuals with HAE and their caregivers,
in which [Jiee (=l and o6 (=] of patients experienced at least 2 and 5
attacks per month, respectively, in the past three months while on their current
treatment regimen, which included o6 (n=[Jl}) on LTP.#8 This leaves the burden
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of unpredictable attacks largely unaddressed and results in patients in England

perceiving their disease control as suboptimal.368:69

In a UK multicentre survey of 54 patients with HAE initiated on berotralstat, treatment
was associated with a 52% reduction from baseline for months 1-3 and 65% for
months 4—6, suggesting that berotralstat is effective but there is potential for further
improvements in care options.’® In a similar study of 57 patients in the UK,
lanadelumab was associated with a 91% reduction in HAE attacks from baseline

after 6 months and 97% reduction after 12 months of treatment.”t

The ultimate treatment goal of prolonged freedom from attacks remains
unachievable for many patients receiving currently prescribed treatment. According
to the 2024 survey of individuals with HAE and their caregivers, only o6 of patients
(n=]l) were attack-free in the last three months while on their current treatment
regimen, which included 26 (n=Jl}) on LTP.%8 This included [li*s (=), I
(n=ll) and l1*6 ("=l being attack-free after at least 3 months of treatment with

berotralstat, IV C1-INHs and lanadelumab, respectively.*®

In the phase 3 RCT for lanadelumab (HELP), less than half of patients were attack-
free during the 26-week treatment period with lanadelumab (44% with 300 mg every
2 weeks [Q2W]; 31% with 300 mg every 4 weeks [Q4W]) and placebo (2.4%).%3 In
the phase 3 study for berotralstat (APeX-2), the proportion of patients who were
attack-free was similar between berotralstat and placebo (percentages not reported

in trial publication).*
Standard of care LTP options are also associated with the following limitations:

Plasma-derived C1-INHs

e Ina 2019 survey across 37 UK centres by Yong et al., just 8% of patients with
HAE were treated with C1-INHs,® giving a crude indication of the small proportion
of patients who experience a sufficient number of attacks (=2 per week) to be
eligible for regular C1-INHs.6

e Plasma-derived C1-INHs commissioned under the NHS commissioning policy

require IV administration which is more invasive/uncomfortable than other
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treatment options (administered orally or subcutaneously) and may eventually

result in poor venous access.

e |V administration frequency may be as often as twice weekly, which some

patients may view as inconvenient and lifestyle limiting.2

Lanadelumab

e Based on the Yong et al. estimates above for plasma-derived C1-INHs, only a
small proportion of patients (~8%) are expected to experience a sufficient number
of attacks (=2 per week) to be eligible for LTP with lanadelumab.®

e Lanadelumab requires frequent treatment administration (every 2 weeks).54

e A proportion of patients do not maintain freedom from attacks with lanadelumab

treatment, particularly with the less frequent dosing schedule.*346

Berotralstat

e There is limited evidence to support that berotralstat is effective in maintaining
attack freedom

e Berotralstat must be administered daily which can lead to adherence issues.%367

e A substantial proportion of patients treated with berotralstat may discontinue
treatment due to established tolerability concerns and/or failure to meet the
continuation rule (20% to 50%), as estimated by clinical experts (consultant
immunologists) in England.217:63 This can leave patients with no effective,
licensed treatment options if ineligible for C1-INHs or lanadelumab.8-1°

e Further highlighting the unmet need and lack of effective treatments for patients
experiencing =2 attacks per month, one consultant immunologist described that
patients may discontinue berotralstat to achieve a higher disease activity and
reach eligibility criteria for lanadelumab or C1-INHSs, rather than “taking a
treatment that keeps their disease activity somewhere in between with no access

to any other treatments”.'’

In summary, given the substantial burden of disease and limitations of current
treatments, there is a clear unmet need for convenient and well-tolerated LTP
options that demonstrate early and sustained efficacy in reducing the frequency and

severity of HAE attacks. Such treatments would help individuals with HAE to achieve
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freedom from recurring attacks, empowering them to feel more in control of their

condition.

B.1.3.4 Proposed positioning

Figure 8 outlines the proposed positioning of garadacimab as a treatment for
patients aged 12 years and older who require routine prevention of recurrent attacks

of HAE and experience 22 attacks per month.*

Garadacimab is a first-in-class FXlla inhibitor that addresses a clear unmet need in
the HAE landscape.?* The safety and efficacy of garadacimab were demonstrated in
a 6-month randomised, placebo-controlled, pivotal phase 3 trial (VANGUARD) and
ongoing open-label extension (OLE) study.** Garadacimab has a fixed,
once-monthly SC dosing schedule, which is well-tolerated and has been shown to
reduce the mean overall attack rate in patients with HAE by 87% (median >99%) and
the mean number of moderate or severe attacks by 90% (median >99%) compared
to placebo.** In the VANGUARD study, most patients (72%) treated with
garadacimab remained attack-free for during the first three months of treatment, with
62% maintaining their attack-free status at the end of the study.** As such,
garadacimab offers patients a rapid reduction in attacks, extended periods of attack
freedom and a reduction in attack severity, directly addressing the debilitating nature
of attacks and their unpredictability, ultimately alleviating the fear and anxiety
associated with living with HAE. This large patient benefit has carryover effects
which can improve the lives of caregivers, many of whom are related to their
dependents (e.g. parents) and have the added burden of living with HAE themselves
(Section B.1.3.1.1).

In addition to offering an improved option to current LTP treatments, garadacimab
helps to bridge the treatment gap for patients who do not benefit from or tolerate

berotralstat and are not eligible for lanadelumab or C1-INHs.
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Figure 8. Proposed positioning of garadacimab

Patient 212 years old with a diagnosis of HAE

Y Y A

>
[ <2 attacks per month ] [ 22 attacks per month ] [ 2 attacks per week, J
despite prior treatments

| ; ' '

[ No prophylaxis ] [Off—labeloralgenerics*] [ Berotralstatt or garadacimab* ] [ C1-INH, lanadelumab or garadacimab* ]

On-demand treatments are used as adjunctive treatments for acute attacks irrespective or attacks frequency™

Abbreviations: C1-INH, Cl-esterase inhibitor; HAE, hereditary angioedema.

The proposed positioning of garadacimab is indicated in green within the existing treatment pathway.

* Off-label oral generics include tranexamic acid and attenuated androgens

T As per the TA738 NICE guidance, treatment with berotralstat is stopped if the number of attacks per month does not reduce by at least 50% after 3 months.®

I Patients will be eligible for garadacimab treatment regardless of prior therapy use. Garadacimab is proposed to be used ahead of the current standard-of-care treatment for the
prevention of HAE attacks, as well as in patients who have previously used standard-of-care treatments.

# Decision-making of treatment choice is informed by: clinical judgement of suitability, clinical effectiveness, contraindications, ability of patient/carer to use the required administration
technique, regional network approval and patient choice

** On-demand therapy (the on-demand use of C1-INHs or icatibant) is used as an adjunct therapy in all patients for the acute treatment of HAE attacks, irrespective of attack frequency or
concurrent use of LTP options.

Sources: NICE, berotralstat appraisal TA738;° NHS England, Clinical Commissioning Policy: C1-INH for prophylactic treatment of HAE;® NICE, lanadelumab appraisal TA606;° Maurer
etal.,, 2021;? Betschel et al., 2019.4
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B.1.4 Equality considerations

CSL Behring does not believe that the draft remit or scope will exclude people
protected by equality legislation. However, of note, the IV C1-INHSs included in the
decision problem (Cinryze and IV Berinert) are derived from human plasma which
may result in their lower uptake among groups who have religious or spiritual beliefs
against receiving treatments derived from human plasma. As such, consideration
should be given to treatment options available for people with these beliefs to ensure
that any recommendations do not directly or indirectly discriminate based on religion.
Garadacimab is a recombinant antibody, meaning it is produced using recombinant
DNA technology and not directly extracted from human serum or plasma.
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B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

The clinical effectiveness evidence for garadacimab and its comparators presented
within this submission has been retrieved through a methodologically rigorous
systematic literature review (SLR) with searches conducted on 8 April 2024 and
updated on 5 August 2024. Searches were conducted in MEDLINE ALL, EMBASE
(via Ovid.com), The Cochrane Library databases and Centre for Reviews and
Dissemination database (via York.ac.uk/crd). In accordance with NICE and the
Centre for Reviews and Dissemination methods, following the removal of duplicate
records across the databases searched, two independent reviewers assessed the
relevance of identified studies based on title and abstract for inclusion using the
eligibility criteria. Disagreements were discussed and a third reviewer involved if

required.

For more extensive detail on the clinical SLR, and for further information regarding
reviews for cost/resource, cost-effectiveness and utility data, please also see

Appendix D.

B.2.2 List of relevant clinical effectiveness evidence

The key clinical studies supporting garadacimab for the routine prevention of

recurrent HAE attacks are summarised in Table 4.

All data presented in this submission are based on the monthly subcutaneous (SC)
administration of garadacimab 200 mg via a pre-filled syringe (PFS), although the
therapeutic that will be launched in the UK will be a pre-filled pen (auto-injector [Al]),
as noted in Section B.1.2. In the VANGUARD study, garadacimab was administered
via a PFS throughout the study. In CSL312_3002, patients received garadacimab via
an PFS up to the latest data cut-off (interim analysis 4 [IA4]), at which point patients
were offered the opportunity to transition to administration via the Al pen (data

following transition not yet available). The Al method of administration utilises both
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the same dose and dose frequency of garadacimab as the PFS given to patients in
the pivotal phase 3 studies.

A phase 1 study of garadacimab 200 mg in healthy participants (N=132)
demonstrated that the benefit/risk ratio of garadacimab administered by Al is
expected to be comparable to that observed in the phase 3 clinical studies using a
PFS."? Following a single dose of garadacimab, comparable pharmacokinetics,
safety and tolerability profiles and immunogenicity were observed for the PFS and
Al. Device-related TEAEs were || |G ith A1 (o) than NSD (),
consistent with expectations for this type of device, although pain was infrequent for
both devices (|96 and Jos, respectively). All injection site-related TEAEs were mild in
severity. As such, the clinical evidence for garadacimab 200 mg PFS presented in
this submission is generalisable to the garadacimab 200 mg Al pen. Please see

Appendix M for more detail on this phase 1 study.’?

The Al is not anticipated to be associated with any additional costs to the healthcare
system compared with the PFS and has the potential to reduce healthcare costs
associated with patient training as Al devices are simpler to use. Multiple studies
across a range of chronic conditions have shown that patients and nurses prefer Al

pens over PFS due to ease of use, convenience and reduced administration
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Table 4. Overview of clinical effectiveness evidence

Study

VANGUARD (CSL312_3001; NCT04656418)

CSL312_3002 (NCT04739059)

Study design

Phase 3, multicentre, double-blind, randomised, placebo-
controlled, parallel-arm study

Phase 3b, multinational, multicentre, open-label study

Population

Patients aged 212 years with HAE-1/2 who experienced =23 HAE
attacks during the 3 months prior to screening (N=64).

Patients aged 212 years with HAE who experienced =23 HAE
attacks during the 3 months prior to screening (N=161):

o Patients who rolled over from CSL312_2001 or
VANGUARD (n=92) (Section B.2.2.1)

o Newly-recruited patients (n=79)

Intervention(s)

Garadacimab 200 mg (n=39)

e Loading dose: 400 mg (administered as 2 x 200 mg SC
injections)

e Subsequent doses: once monthly SC injections of 200 mg at
scheduled times

e Patients were treated for 6 months

e Garadacimab 200 mg SC once per month (n=161)

o Garadacimab was administered as a PFS up to the data

cut-off for IA4 (). after which garadacimab
was administered via Al.

o Since this submission includes data of the most recent
data cut-off (IA4; | . 2! the data included in
this submission is based on patients being treated with
the pre-filled syringe.

e For CSL312-study-naive patients, a loading dose of 400 mg

(2 x 200 mg doses) was administered SC on Visit Day 1,

then 200 mg was administered SC once per month in
subsequent months.

e As of the latest data cut-off, the median (min, max) duration
of treatment was [ ( ) months

Comparator(s)

Placebo (n=25)
¢ A volume-matched loading dose of placebo administered SC
as two injections.

e Subsequent volume-matched placebo administered SC
once monthly at scheduled times.

N/A
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Study

VANGUARD (CSL312_3001; NCT04656418)

CSL312_3002 (NCT04739059)

Indicate if study
supports
application for
marketing
authorisation

Yes

Indicate if study
used in the
economic model

Yes

Rationale if study
not used in model

N/A

Reported
outcomes
specified in the
decision problem

HAE attack frequency and severity
Attack-free period

Time to first attack

Need for acute (on-demand) treatment
Mortality

Adverse effects of treatment

Patient and caregiver HRQoL

e HAE attack frequency and severity

o Attack-free period

e Time to first attack

e Need for acute (on-demand) treatment
e Mortality

e Adverse effects of treatment

All other reported
outcomes

Response to treatment (as measured by SGART)

N/A

Abbreviations: Al, autoinjector; HAE, hereditary angioedema; HRQoL, health-related quality of life; IV, intravenous; N/A, not applicable; PFS, pre-filled syringe; SC, subcutaneous;

SGART, Subjects’ Global Assessment of Response to Therapy.
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B.2.2.1 Phase 2 dose-finding study (CSL312_2001)

CSL312 2001 was a phase 2 dose-finding study assessing the use of garadacimab
in adults with HAE. The results of this phase 2 study supported monthly 200 mg
garadacimab as an optimal dose, which was then further investigated in the pivotal
phase 3 VANGUARD study (CSL312 3001; see Section B.2.2.2) and phase 3b
open-label extension (OLE) study (CSL312_3002; see Section B.2.2.3).4476 Given
the availability of robust phase 3 data for garadacimab, the CSL312_2001 study is
not further discussed in this submission. Of note, a total of 35 patients, including 2
patients with HAE-3, rolled over from CSL312_ 2001 to CSL312_3002.

B.2.2.2 Phase 3 pivotal study (VANGUARD; CSL312 3001)

The key clinical efficacy evidence for garadacimab in people aged 212 years with
HAE is based on the VANGUARD study, a pivotal phase 3 randomised,
placebo-controlled, double-blind, parallel-arm study which investigated the efficacy
and safety of prophylactic treatment with garadacimab in adults and adolescents with
HAE-1/2 experiencing =21 attack per month over a 6-month treatment period

(N=65).%* Results from this study are presented in Section B.2.6.

B.2.2.2.1 Post-hoc subgroup by baseline attack rate

A post-hoc subgroup analysis of the VANGUARD ITT population was performed in
patients experiencing =2 attacks per month at baseline, which is reflective of the
recommended use of berotralstat in the UK (see Section B.1.3.2.2). This subgroup
included ] patients in the garadacimab arm and ] patients in the placebo arm.
Only [} patients from the VANGUARD study had a baseline attack rate of =8
attacks per month (equating to =2 attacks per week), precluding the feasibility of a
subgroup analysis in a subpopulation that would be reflective of the commissioning
policy for C1-INHs and NICE recommendations for lanadelumab (see Section
B.1.3.2.2).
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These post-hoc subgroup analyses have been presented in Section B.2.7.2 to
provide further evidence that baseline attack rate is not a treatment effect modifier
for garadacimab, in line with clinical expert opinion from consultant immunologists
obtained by CSL Behring for this submission and clinical expert opinion from prior
NICE appraisals in HAE (TA606 and TA738).9:10.17

VANGUARD was not powered to evaluate the efficacy of garadacimab in subgroups
by baseline attack frequency and such analyses should be interpreted with some
caution. However, CSL Behring believes that patients with 22 attacks per month at
baseline represent a sufficiently large proportion of the overall ITT population
(garadacimab arm: n=Jj}/39, placebo arm: n=Jjf/25) to be relevant as

supplementary evidence to the ITT data to inform decision-making.

Post-hoc analyses in patients experiencing =22 attacks per week are not presented as
this subgroup consisted of only two patients in the VANGUARD study. Therefore,
conclusions may not reasonably be made or inferred from such a small evidence

base.

B.2.2.3 Phase 3b open-label extension study (CSL312_3002)

The primary safety evidence and supporting efficacy evidence for garadacimab is
based on the CSL312_ 3002 study (NCT04739059), an ongoing open-label extension
(OLE) study to evaluate the long-term safety and efficacy of prophylactic treatment
with garadacimab in people aged 212 years HAE experiencing =1 attack per month
(N=161). This study includes patients who were previously enrolled in CSL312_2001
(n=35) and CSL312_ 3001 (n=57), as well as patients naive to the garadacimab
studies (CSL312 study-naive; n=69), over a median (min, max) duration on

treatment of ||| () months as of the latest data cut-off (1A4; |

I 7 Results from this data cut-off are presented in Section B.2.6.

A previous data cut-off for this study (February 2023) was published in October
2024, but the safety and efficacy results from this cut-off are not presented in this

submission due to the availability of more recent data.**
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B.2.2.3.1 Post-hoc garadacimab-naive subgroup

A total of 161 patients entered the CSL312_ 3002 study and received garadacimab
200 mg once monthly. Of these patients, 35 had rolled over from the CSL312_2001
study and 57 from the VANGUARD study (previously randomised to garadacimab
[n=36] or placebo [n=21]). A further 69 patients were non-rollovers (newly recruited)

who had not previously enrolled in any garadacimab studies (CSL312 study-naive).

The garadacimab-naive subgroup of CSL312_3002 (n=90) consists of 69 CSL312
study-naive patients and 21 patients who rolled over from the VANGUARD study
who were initially randomised to receive placebo. These post-hoc subgroup analyses
are presented in Section B.2.6 and provide supportive efficacy evidence to
demonstrate that outcomes from the CSL312_3002 study were robust against any
potential bias from including patients previously treated with garadacimab in the
VANGUARD or CSL312_ 2001 studies.

B.2.2.4 Post-hoc pooled VANGUARD and CSL312 3002 analyses

To provide evidence on the maintenance of efficacy of garadacimab beyond the
6-month randomised treatment period of the VANGUARD study, data from
VANGUARD and ¢SL312_3002 (up to the | I data cut-off) were pooled
for patients who received 200 mg garadacimab in VANGUARD and rolled over to the
CSL312_ 3002 study. The median (min, max) duration of the pooled efficacy
evaluation period was [l ) months. The pooled analyses include data
from the start of the VANGUARD study through to the latest data cut-off for
CSL312_3002. Results from these analyses are presented in Section B.2.2.4.

B.2.25 Summary of key clinical evidence from VANGUARD and
CSL312_3002

An overview of the key clinical evidence presented in this submission from the
VANGUARD and CSL312_ 3002 studies is provided in Table 5, summarising the
patient populations, data cut-offs and how the data inform the clinical value of
garadacimab.
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Table 5. Garadacimab data sources and data cut-offs

Garadacimab study | Population P'opulatlon Data cut-off Treatment Evidence presented
size duration
Full randomised ITT 64 Primary efficacy evidence for
population garadacimab
; Median (min, max) Supportive safety evidence for
VANGUARD Safety population 64 Final data cut-off duration on p% imab y
(24 June 2022) treatment: garadacima

(CSL312_3001) ( ) Supportive efficacy evidence for

Post-hoc subgroup of garadacimab in subpopulation of patients

patients experiencing | [} years

in pivotal study who would be eligible for

>
22 attacks per month berotralstat in UK clinical practice

Primary safety evidence for
Full ATS population garadacimab

Median (min, max) . - - .
that entered treatment | 161 '
Latest data cut-off duration on Supportive efficacy evidence in the largest

eriod i i i
CSL312 3002 peri IAG: treatment: study pqpulatlon size treated with
_ ) garadacimab

) (
Post-hoc results from months Supportive efficacy evidence in the largest
the garadacimab-naive | 90 study population size who had not
subpopulation previously received garadacimab
Pooled VANGUARD/ i
CSL312_3002: VANGUARD'
Patients who rolled- | o ¢ natient Final (24 June Medi .
over from lrj] gr:oup of patien f] 2022) edian (min, max) | gpportive efficacy evidence in patients
VANGUARD and Yi\::eons:(\j/%gsggeogftthee 36 ?r:;a;trlr(n);ngn randomised to monthly treatment with 200
i . mg garadacimab for the longest duration
received 200 mg treatment for the CSL312_3002 99 ?

garadacimab

throughout longest duration Latest data cut-off | months
VANGUARD and

1A4;
CSL312_3002 )

Abbreviations: C1-INH, Cl-esterase inhibitor; A4, interim analysis 4; ITT, intention-to-treat; OLE, open-label extension; UK, United Kingdom.
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 Study design

B.2.3.1.1 VANGUARD

VANGUARD was a phase 3, randomised, double-blind, placebo-controlled,
multinational, multicentre study, conducted from January 2021 to June 2022.4478 The
objective of the VANGUARD study was to evaluate the efficacy and safety of
garadacimab 200 mg once monthly vs placebo for the routine prevention of HAE
attacks in patients 212 years of age with HAE-1/2 experiencing =1 attack per

month.*4

The VANGUARD study design is illustrated in Figure 9. The study included a
screening period (up to 1 month) to identify potentially eligible patients and a run-in
period (up to 2 months) to confirm baseline HAE attack rate and eligibility. Patients
discontinued routine HAE prophylaxis for 22 weeks before entering the run-in period.
Eligible patients were randomised 3:2 to monthly garadacimab or placebo and

entered the 6-month treatment period.**

Randomisation was stratified by patient age (17 years and >17 years) and, for
adults, baseline attack rate observed during the run-in period (1 to <3 per month and
23 per month). On the first day of the treatment period (day 1), patients in the
garadacimab arm were treated with a 400 mg loading dose (two 200 mg SC
injections). This was followed by 5 self- or caregiver-administered monthly doses of
200 mg SC injections over the remaining treatment period.** Patients in the placebo
group received two volume-matched doses of placebo and one monthly volume-
matched dose. At the end of the treatment period, patients either entered a 2-month
follow-up period or entered the CSL312_3002 OLE study (Section B.2.3.1.2).44
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Figure 9. VANGUARD (CSL312_3001) phase 3 study design

Double-blind, placebo-controlled period

Screening period Run-in period Treatment period Follow-up
up to 1 month 1-2 months 6 months 2 months
< > + > + > A——

Randomised
3:2
n=57
200 mg garadacimab once monthly SC* n=39
n=39
To confirm baseline

i attack rate
Placebo once monthly SC* |
n=25 29 70
=i g EOS visit
mr 111
DI

> attack/month
D31 D61 D91 DI21 DI51 DI82

>12 years

Type VIl HAE

All patients may use on-demand therapy to treat episodes of HAE attacks

Abbreviations: D, study day; EOS, end-of-study; HAE, hereditary angioedema; OLE, open-label extension;

SC, subcutaneous.

Note: The 2-month follow-up period started 3 months post-last treatment dose.

*Patients received a 400-mg loading dose of garadacimab (2x 200 mg) or volume-matched placebo as first dose.
TEntry into phase 3b CSL312_3002 OLE study, ClinicalTrials.gov identifier: NCT04739059.

Source: Craig et al., 20234

B.2.3.1.2 CSL312_3002

The CSL312_3002 study is an ongoing phase 3b, multinational, multicentre, open-
label study in patients aged 212 years with HAE experiencing 21 attack per month
(N=161). This study includes patients previously enrolled in the phase 3 VANGUARD
study and the phase 2 CSL312_ 2001 study, as well as eligible patients who were not
previously enrolled in the garadacimab studies (CSL312 study-naive). The objective
of the CSL312_3002 study is to evaluate the long-term safety and efficacy of
garadacimab 200 mg once monthly for prophylaxis to prevent HAE attacks in

patients 212 years of age.”

The CSL312_3002 study design is illustrated in Figure 10. Prior to entering the
open-label treatment period, eligible CSL312 study-naive patients were required to
initiate CSL312_ 3002 with a screening period (up to 1 month) to identify potentially
eligible patients and a run-in period (up to 2 months) to confirm baseline HAE attack
rate and eligibility. During the treatment period, patients are treated with
garadacimab once-monthly; for CSL312-study-naive patients, an initial loading dose
of 400 mg was administered at the start of the treatment period (day 1). The
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treatment period was variable in duration (criteria not reported), but all patients were
to receive garadacimab for 212 months; at the end of the treatment period, patients
entered a 2-month follow-up period.”

Figure 10. CSL312_ 3002 study design

Requirements to enter OL Treatment Period OL Treatment Period Follow-up

Up to 3 months for CSL312 Naive subjects only Variable (12 months minimum) 2 months after End of
Treatment Visit

No screening or run in — last
Lab data collected at EoT :
— . § Study site visits or telephone
visit and medical history from [ Study site visits ] [ y call P ]
phase 2 / phase 3 sufficient

: . Run-in-Peri
Up to 1 month Up to 2 months

Screening To confirm
- Visit baseline HAE
type 10r2 attack rate
HAE Day 1
loading dose

Abbreviations: CLS312, garadacimab; EoT, end of treatment; HAE, hereditary angioedema; OL, open-label.
Source: CSL Behring Data on File, CSL312_3002 CSR (2023).7®

Company evidence submission template for garadacimab for preventing recurrent attacks of
hereditary angioedema in people 12 years and over [ID6394]

© CSL Behring (2024). All rights reserved Page 52 of 190



B.2.3.2 Study methods

The study methods for the VANGUARD and CSL312_ 3002 studies are summarised in Table 6.

Table 6. Comparative summary of study methodology

Study number
(acronym)

CSL312_3001 (VANGUARD; NCT04656418)*78 CSL312_3002 (NCT04739059)"°

Study design

Phase 3, multicentre, double-blind, randomised, placebo- Phase 3b, multinational, multicentre, open-label study
controlled, parallel-arm study

Settings and locations where
the data were collected

28 sites in 7 countries (Canada, Germany, Hungary, 47 sites in 14 countries (Australia, Canada, Czech

Israel, Japan, the Netherlands, and the US) Republic, Germany, Hong Kong, Hungary, Israel, Japan,
the Netherlands, New Zealand, Russia, Spain, Taiwan,
and the US)

Eligibility criteria for
participants (Key Inclusion)

e Male or female aged 212 years
o Diagnosis of HAE-1/2, confirmed by the following criteria:
o  Documented clinical history consistent with HAE,
o  C1-INH functional activity <50% of normal, and
o C4 antigen concentration below the lower limit of the reference range (0.16—0.38 mg/mL)
e Experienced 23 HAE attacks during the 3 months before screening
e Participated in the run-in period for 21 month and experienced =1 attack per month in the study run-in period

Eligibility criteria for
participants (Key Exclusion)

¢ Concomitant diagnosis of other forms of angioedema (e.g. idiopathic or acquired HAE)*
e Use of monoclonal antibodies <3 months before the run-in period
e  Use of oestrogen-containing medications with systemic absorption <4 weeks before the run-in period

e Use of C1-INH products, androgens, antifibrinolytics, or other small molecule medication for routine prophylaxis
against HAE <2 weeks prior to the run-in period
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Study number
(acronym)

CSL312_3001 (VANGUARD; NCT04656418)*78

CSL312_3002 (NCT04739059)°

Study drugs

Intervention(s) (n=[x]) and
comparator(s) (n=[x])

Intervention: garadacimab 200 mg once monthly
(n=39)

e Loading dose: 400 mg (administered as 2 x 200 mg
SC injections)

e Subsequent doses: once monthly SC injections of 200
mg at scheduled times

Comparator: Placebo (n=25)

¢ A volume-matched loading dose of placebo
administered SC as 2 injections.

e Subsequent volume-matched placebo administered
SC once monthly at scheduled times.

Intervention: garadacimab 200 mg once monthly
(n=161)

e Loading dose: of 400 mg (2 x 200 mg doses) was
administered SC on Visit Day 1 (for CSL312 study-
naive patients only)

e Once monthly 200 mg was administered SC once per
month in subsequent months

Comparator: N/A

Permitted and disallowed
concomitant medication

Prohibited medications:

¢ Routine (long-term) prophylaxis to prevent HAE
attacks with the use of C1-INH products, androgens,
antifibrinolytics, lanadelumab, or future approved
medications

e Angiotensin-converting enzyme inhibitors

e Use of oestrogen-containing contraceptive regimens or
replacement therapy with systemic absorption (e.g.
oral contraceptive or hormonal replacement therapy)

On-demand therapies were permitted as per patient
treatment plans.

Prohibited medications:

¢ Routine (long-term) prophylaxis to prevent HAE
attacks with the use of C1-INH products, androgens,
antifibrinolytics, lanadelumab, or future approved
medications

e Use of oestrogen-containing contraceptive regimens or
replacement therapy with systemic absorption (e.g.
oral contraceptive or hormonal replacement therapy)

On-demand therapies were permitted as per patient
treatment plans.
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Study number
(acronym)

CSL312_3001 (VANGUARD; NCT04656418)*78

CSL312_3002 (NCT04739059)°

Primary outcomes (including
scoring methods and timings
of assessments)

The primary endpoint was the investigator-assessed
time-normalised number of HAE attacks during the
6-month treatment period (Days 1 to 182). Symptoms of
an HAE attack were recorded in a patient’s electronic diary
and then assessed by the investigator at each monthly
visit to confirm whether the symptoms represented an
HAE attack.

The primary endpoint was TEAEs

Other outcomes used in the
economic model/specified in
the scope

Secondary endpoints

Three secondary efficacy endpoints comparing

garadacimab 200 mg with placebo were tested in the

following hierarchical order:

e  Percentage reduction in the monthly number of HAE
attacks from baseline to the end of the treatment
period

e  Number of patients who were attack-free at the end
of the treatment period

o Percentage of patients rating therapy as “good” or
better with the SGART at the end of the treatment
period

Additional secondary efficacy endpoints were:

e  Attack rate reductions compared with the run-in
period (defined as 250%, 270%, 290%, or 100%
reduction)

e  Attack rates over prespecified timepoints (Month 1 to
3, Month 4 to 6, Month 1 to 6)

Secondary efficacy endpoints
e Time-normalised number of HAE attacks

e Percentage reduction in the number of HAE attacks per
month compared with the run-in period (defined as
250%, 270%, 290%, or 100% reduction)

o  For patients previously treated with
garadacimab, the run-in period considered for
this outcome was from their initial study
(VANGUARD or CSL312_2001)

e Time-normalised number of HAE attacks requiring on-
demand treatment

e Time-normalised number of moderate or severe HAE
attacks

Exploratory endpoints

e Time to first HAE attack (in garadacimab-naive
patients)
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Study number
(acronym)

CSL312_3001 (VANGUARD; NCT04656418)*78

CSL312_3002 (NCT04739059)°

e  Number of attacks per month requiring rescue
medication, and number of moderate or severe
attacks per month

Exploratory efficacy endpoints
e Time to first HAE attack
e AE-QoL and EQ-5D-5L

Safety endpoints
e TEAEs
e Deaths

Further secondary and
exploratory outcomes

PK and PD exploratory analyses consisted of
garadacimab concentrations at scheduled timepoints
during the treatment period, and FXII concentration and

FXlla-mediated kallikrein activity at scheduled timepoints.

An analysis of garadacimab plasma concentrations was
performed in garadacimab-naive patients, and factor Xlla-
mediated kallikrein activity was reported for all patients as
a percentage of baseline

Pre-planned subgroups

e Japanese vs non-Japanese

e Adolescent (12 to <17 years) vs adult [>17 years]
patients (PK and PD analyses only)

Several subgroups are defined for the efficacy, safety, PK
and PD analyses:

. Treatment-naive vs non-treatment-naive
e Japanese vs non-Japanese
° Asian vs non-Asian

e Adolescent (12 to <17 years old) vs adult (>17 years
old)

e  Pharmacokinetic subgroup of adult, garadacimab-
naive patients
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Study number
(acronym)

CSL312_3001 (VANGUARD; NCT04656418)*78

CSL312_3002 (NCT04739059)°

Duration of follow-up /loss to
follow-up / cross over

The treatment period of the study was 6 months (182
days). Patients who successfully completed VANGUARD
had the option to roll-over into the CSL312_3002 study (as
outlined in next column).

e Patients who chose not to participate in
CSL312_3002 were required to complete the Follow-
up Visit for VANGUARD (Day 242, which was
approximately 3 months after the last dose of the
investigational product).

e  For the patients who chose to participate in
CSL312_3002, assessments were collected on Day
182 of VANGUARD to fulfil applicable assessments
for Day 1 of Study CSL312_3002.

e If discontinuation occurred before Day 182, patients
were encouraged to remain in the study until Day 182
in order to complete the End of Treatment Period
Visit and collect relevant study and safety
assessments.

¢ If the patient withdrew from the study and withdrew
consent for disclosure of future information, any data
collected before withdrawal of consent may have
been retained and analysed by CSL Behring. If a
patient discontinued the study early after being
continuously the first 30 days in the treatment period,
the observation is terminated by the Early
Termination Visit. It is assumed that the attack rate
for subjects, who discontinued the study after the
30" study day and before the end of the 6" month, is

The treatment period has a variable duration for individual
patients but will last for a minimum of 12 months. Patients
are contacted approximately 2 months after the End of
Treatment Visit to complete final study assessments.

If a patient repeatedly failed to return for scheduled visits,
the site attempted to contact the patient and counsel the
patient on the importance of maintaining the assigned visit
schedule and ascertain whether the patient wished to
and/or should have continued in the study. All attempts to
contact the patient were documented in the patient’s
medical record. A patient was considered lost to follow-up
if they repeatedly failed to return for scheduled visits and
were unable to be contacted by the study site. Patients
lost to follow-up were considered to have withdrawn from
the study.
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Study number CSL312_3001 (VANGUARD; NCT04656418)%78 CSL312_3002 (NCT04739059)"°
(acronym)

comparable to the attack rate from patients who
have the entire 6 months treatment period observed

e The time-normalised number of HAE attacks was not
calculated if the patient’s observation time for the
Treatment Period was less <30 days, i.e. patient
discontinued within 30 days after first study drug
administration.

*Study CSL312_3002 included two patients with HAE-3 who rolled over from the phase 2 CSL312_2001 study

Abbreviations: AE, adverse event; AESI, adverse event of special interest; AE-QoL, Angioedema QoL questionnaire; C1-INH, C1-esterase inhibitor; EQ-5D-5L, EuroQoL 5-dimension 5-
level questionnaire; HAE, hereditary angioedema; IGART, Investigator Global Assessment of Response to Therapy; LTP, long-term prophylaxis; PD, pharmacodynamics; PK,
pharmacokinetics; PRO, patient-reported outcome; TEAE, treatment-emergent adverse events; TSQM, treatment satisfaction questionnaire for medication; WPAI:GH, Work Productivity
and Activity Impairment: General Health.

Source: Craig et al., 2023;'2 CSL Behring Data on File, CSL312_3001 CSR (2022);’® CSL Behring Data on File, CSL312_3002 CSR (2023).7®
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B.2.3.3 Patient disposition and baseline characteristics

B.2.3.3.1 VANGUARD

Of the 80 patients screened, a total of 65 were randomised 3:2 to garadacimab

200 mg or placebo. One patient was randomly assigned in error and did not enter
the treatment period. As a result, the intention-to-treat (ITT) population comprised of
64 patients treated with garadacimab (n=39) or placebo (n=25). The study analysis
sets from the VANGUARD study are detailed in Section B.2.4 and the CONSORT
diagram is supplied in Appendix M.

Overall, 39 patients in the garadacimab arm and 22 patients in the placebo arm
completed the 6-month treatment period, thereby achieving an adequate sample size

for powering.%78

Key baseline patient characteristics were similar across both treatment groups
(Table 7). For example, the majority of patients in the garadacimab and placebo
arms were female (62% and 56%, respectively) and White (85% and 88%,
respectively), and had a similar mean (95% ClI) age at screening (43.3 [ GG

and 37.8 [EEGEGEGE years, respectively).12

The VANGUARD study population was representative of the HAE patient population
in the UK, as characterised by the Yong et al. audit and Icatibant Outcome Survey
(Section B.1.3.1.3), and ratified by three consultant immunologists in England
interviewed by CSL Behring (Section B.3.3.10). Across these surveys, UK patients
with HAE were mostly female (~60%) with a mean age of 43 years, in line with the
VANGUARD population.'216:38 |n the Yong et al. study, 19% of patients were <18
years of age, which was higher than the 9% in the VANGUARD study but in line with
the HELP study for lanadelumab.12.16:43

Table 7. VANGUARD baseline patient characteristics — ITT population

Characteristic Garadacimab Placebo Total
(n=39) (n=25) (N=64)
Demographic characteristics
Age at screening (years)
Mean (SD) 43.3 (17.5) 37.8 (12.8) 41.2 (15.9)
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Total

Garadacimab
(n=39)

Characteristic
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o

Median (min, max)

Age group at diagnosis, n (%),
years

<18

18 to <40

40 to <65

265

Sex, n (%)
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Male
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BMI at screening, kg/m?
Mean (SD)
Median (min, max)

N
~
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28.4 (7.6)

Baseline weight group (kg), n (%)
<50
50 to <75
75 to <100
2100

Race, n (%)
Asian
Japanese
Black or African American
Native Hawaiian or Other PI
White
Other
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3 (84.6%) 2 (88.0%) 5
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[00)
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HAE history

HAE type, n (%)
1 34 (87%) 22 (88%) 56 (88%)
2 5 (13%) 3 (12%) 8 (13%)

Baseline number of HAE attacks
per month during run-in, n (%)

- I I
>2 I I I
>g I I I

Patients on prophylactic therapy

<3 months before screening,® n 14 (36%) 7 (28%) 21 (33%)

(%)

Number of HAE attacks <3 months

before screening or at the start of | 8.6 (6.3, 10.9) 9.3(6.4,12.2) 8.9 (7.1, 10.6)

prophylaxis, mean (95% CI)

Number of HAE attacks during

rundin period. mean (95% Cl) 3.1(2.4,3.7) 2.5 (2.1, 2.9) NR

History of laryngeal attacks, n (%) | 21 (54%) 17 (68%) 38 (59%)
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Characteristic Garadacimab Placebo Total
(n=39) (n=25) (N=64)

Location of HAE <3 months before

screening, n (%)
Cutaneous (extremities) 30 (77%) 20 (80%) 50 (78%)
Abdominal 30 (77%) 18 (72%) 48 (75%)
Cutaneous (head, face, lip, neck) 13 (33%) 8 (32%) 21 (33%)
Throat, larynx, or tongue 3 (8%) 2 (8%) 5 (8%)
Peripheral® 1 (3%) 0 1 (2%)

Abbreviations: BMI, body mass index; C1-INH, Cl-esterase inhibitor; Cl, confidence interval; HAE, hereditary
angioedema; ITT, intention-to-treat; IV, intravenous; NR: not reported;SC, subcutaneous; SD, standard deviation.

2 During the 3 months before entering the run-in period, all 21 (33%) patients receiving HAE prophylaxis discontinued
their prophylactic treatments, including C1-INH (SC or IV), berotralstat, lanadelumab, tranexamic acid, and danazol.
b As described by the investigator using the free text option in the patient’s eDiary.

Abbreviations: BMI, body mass index; C1-INH, Cl-esterase inhibitor; Cl, confidence interval; HAE, hereditary
angioedema; ITT, intention-to-treat; IV, intravenous; PI, Pacific Islander; SC, subcutaneous; SD, standard deviation.
Source: Craig et al., 2023;'? CSL Behring Data on File, CSL312_3001 TFLs (2024).%8°

B.2.3.3.2 CSL312_3002

A total of 161 patients entered the CSL312_ 3002 study and received garadacimab
once monthly. Of these patients, 35 had rolled over from the CSL312_2001 study
and 57 from the VANGUARD study (previously randomised to garadacimab [n=36]
or placebo [n=21]). A further 79 patients who were not previously enrolled in the
CSL312 studies (CSL312-study-naive) were screened for inclusion, of whom 69
entered the treatment period. All patients who entered the treatment period (n=161)
were included in the all treated patients (ATS) population.”

As of the latest data cut-off (IA4), a total of 14 patients had prematurely discontinued
treatment and six had completed the study. A total of 147 (91.3%) patients have

been treated with garadacimab for 212 months.8!

The study analysis sets from the CSL312_3002 study are detailed in Section B.2.4
and the CONSORT diagram is supplied in Appendix M.

The baseline demographics and HAE history characteristics were similar in patients
who were previously garadacimab-naive and those who rolled over from

garadacimab treatment in VANGUARD, showing that the characteristics are
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well-balanced between these subpopulations (see Appendix O for baseline
characteristics in these subpopulations).8283

Key baseline demographics and disease characteristics of the ATS population of
CSL312 3002 are shown in

Table 8. Most patients were female (62.7%) and the mean age at screening was
42.3 years, in line with baseline characteristics of VANGUARD and the general
population of patients with HAE in the UK as described in Section B.2.3.3.1.4

Table 8. CSL312_3002 baseline patient characteristics — ATS population

Characteristic ‘ Garadacimab (n=161)

Demographic characteristics

Age at screening (years)
Mean (SD) 42.3 (15.3)
Median (min, max) (13, 73)

Age group at diagnosis, n (%), years
<18
18 to <40
40 to <65
265
Sex, n (%)
Female
Male
BMI at screening, kg/m?
Mean (SD)
Median (min, max)
Baseline weight group (kg), n (%)
<50
50 to <75
75 to <100
2100
Number missing
Race, n (%)
Asian
Japanese
Black or African American
White
Other
Multiple
HAE history

R RPN N o B
SEap ® =
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Characteristic Garadacimab (n=161)
HAE type, n (%)*

HAE-1 145 (90.1)
HAE-2 14 (8.7)
HAE-3 2(1.2)

Patients on prophylactic therapy <3 months
before screening, n (%)*

Number of HAE attacks <3 months before

screening or at the start of prophylaxis, ]

mean (95% CI)f

Number of HAE attacks during run-in period,
mean (95% ClI)

History of laryngeal attacks, n (%)* 103 (64.0)

Primary locations of HAE <3 months before
screening, n (%)**

59 (36.6)

4.7 (4.2,5.1)

Cutaneous - Extremities 124 (77.0)
Abdomen 123 (76.4)
Cutaneous - Head/Face/Lip/Neck 51 (31.7)
Cutaneous - Trunk 16 (9.9)
Throat 15 (9.3)
Cutaneous — Genito-urinary ]

Abbreviations: ATS, all treated patients; BMI, body mass index; SD, standard deviation.

* Percentages are based on the ATS analysis set.

1 Patients without HAE prophylaxis: number of HAE attacks during the 3 months before screening; patients with HAE
prophylaxis: number of HAE attacks during the 3 months before starting the HAE prophylaxis.

# Up to three locations could be selected per patient.

Sources: Reshef et al. 2024;* CSL Behring Data on File, CSL312_3002 CSR (2023);”° CSL Behring Data on File,
CSL312_3002 IA4 TFLs (2024).81
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B.2.4

Statistical analysis and definition of study groups in the relevant clinical effectiveness evidence

A summary of the statistical analyses and definition of study groups for the VANGUARD and CSL312_3002 studies are presented

in Table 9. The full details of all studies included in this submission are presented in Appendix D.

Table 9. Summary of statistical analyses

Trial number

VANGUARD (CSL312_3001)

CSL312_3002

e Time-normalised number of HAE attacks during treatment
from Day 1 through Day 182

Secondary endpoints:8

e Reduction in attack rate during the treatment period
compared to the run-in period, as well as for the first 3-
months and second 3 months of treatment

e The time-normalised number of HAE attacks during the
treatment period, as well as for the first 3-months and
second 3 months of treatment

e The time-normalised number of moderate and/or severe
HAE attacks during the treatment period, as well as for the
first 3-months and second 3 months of treatment

(acronym)
Study Primary objective: to evaluate the safety and efficacy of Primary objective: to evaluate the long-term safety of
objectives and | garadacimab in the prophylactic treatment of patients with HAE. garadacimab in the prophylactic treatment of patients with HAE.
structure
The study consisted of a screening period (up to 1 month), a run- | The study consisted of four periods: screening, run-in (for
in period (up to 2 months), a treatment period (6 months), and garadacimab-naive patients), open label treatment period (=212
either a 2-month follow-up period (i.e. 3 months after last months), and a follow-up period.”
investigational product administration) or entry into the open-
label phase 3b CSL312_ 3002 study.8
Endpoints Primary endpoint: Primary endpoint:™®

e TEAEs
Secondary efficacy endpoints:™®

e Time-normalised number of HAE attacks for the run-in and
treatment period

e The reduction in attack rate during the treatment period
compared to the run-in period

e The time-normalised number of HAE attacks requiring on-
demand treatment in patients on treatment

e The time-normalised number of moderate and/or severe
HAE attacks in patients on treatment

e SGART
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Trial number

VANGUARD (CSL312_3001)

CSL312_3002

follows:84

e First hierarchical test (HO1): the time-normalised number of
HAE attacks in the 6-month treatment period of the
garadacimab arm and placebo arm are equal.

e Second hierarchical test (H02): the percentage reduction in
the means of the time-normalised number of HAE attacks in
the 6-month treatment period of the garadacimab arm and
placebo arm are equal to zero.

e Third hierarchical test (H03): the number of patients who
do not experience an HAE attack in the first 3 months of
treatment in the garadacimab arm and placebo arm are
equal.

e Fourth hierarchical test (HO4): the percent of patients with
good or excellent responses to the SGART at the end of the

(acronym)

e Time-normalised number of HAE attacks and reduction in e Safety endpoints including SAESs, deaths, related TEAEsS,
attack rate during the treatment period compared to the run- TEAESs leading to study discontinuation, AESIs, and anti-
in period for the first 3-months and second 3 months of drug antibodies
treatment Key exploratory endpoints:™

. SGA('TT distgbutidonlof r%sponses comrp])areddb?tvr]een the o Time to first HAE attack in garadacimab-naive patients
garadacimab and placebo groups at the end of the
treatment period at Day 182 * HRQoL as measured by AE-QoL

e Safety endpoints including TEAEs, SAEs, AESIs and
garadacimab-induced anti-drug antibodies during the entire
treatment period until follow-up or final visit

Key exploratory endpoints:8

e Time to first HAE attack after Day 1 and Day 14

e HRQoL, as measured by EQ-5D-5L and AE-QoL
Study Four tests were planned in a hierarchical order with a 2-sided There are no formal hypotheses for this study. Instead, this study
hypotheses alpha of 5% each. The four null hypotheses were defined as is designed for the assessment of long-term safety and efficacy

of 200 mg garadacimab in HAE patients.8>
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Trial number
(acronym)

VANGUARD (CSL312_3001)

CSL312_3002

treatment period (Day 182) are equal for patients treated with
garadacimab and placebo.

Analysis sets

Intention-to-treat (ITT) Analysis Set (N=64): All randomised
patients.

Safety Analysis Set (N=64): All patients in the ITT Analysis Set
who received at least 1 dose of study treatment and was
analysed using the actual treatment received.

All Treated Patients (ATS) Analysis Set (N=161): All patients
who were assigned to treatment.

Safety Analysis Set (N=161): All patients in the ATS Analysis
Set who received at least 1 dose of investigational product and
was analysed using the actual treatment received.

Sample size, A sample size of 60 patients, including five adolescents, would Approximately 150 patients are planned to be enrolled into the
power be required to ensure 6-month study completion by at least 40 study and a minimum of 100 patients are planned to receive
calculation patients to detect a treatment difference in the time-normalised treatment for a minimum of 12 months.85 The sample size for this
number of investigator-confirmed attacks between garadacimab single arm, open-label study is based on the guideline E1A
and placebo with approximately 90% power using a two-sided issued by the ICH, March 1995.86 The sample size of 100
Wilcoxon test (a-level 0.05), assuming an attack rate per month patients allows observation of 21 AE with a probability of 3% at
of 0.3125 with garadacimab and 1.3 with placebo.”® 95% confidence.8®
Sensitivity The primary endpoint (time-normalised number of HAE attacks The COVID-19 pandemic was ongoing throughout the conduct of
analysis on over the 6 month treatment period) was adjusted for baseline the study. To evaluate the impact of COVID-19 on the primary
primary attack rate in a sensitivity analysis using a generalised linear endpoint, the overview summary of TEAEs and the summary
analysis model for count data assuming a Poisson distribution. The time- | table by SOC and PT were repeated excluding all of the
normalised number of HAE attacks of the run-in period as a COVID-19 related TEAESs (per the corresponding SMQ).8°
covariate and the logarithm of the length of patient treatment as
an offset variable were included.”®
Subgroup The pre-defined subgroup analyses were previously outlined in The pre-defined subgroup analyses were previously outlined in
analysis Table 6 of Section B.2.3.2. Since the pre-defined subgroup Table 6 of Section B.2.3.2. Since each of the pre-defined

included 25 patients, the analysis was conducted as planned.”®

subgroups included =5 patients, subgroup analyses were
conducted as planned.8
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Trial number

VANGUARD (CSL312_3001)

CSL312_3002

withdrawals

safety, behavioural, or administrative reasons (e.g. due to an
AE, protocol deviation, loss to follow-up, patient
noncompliance, study terminated by CSL Behring).7884

e Patients who discontinued treatment were encouraged to
remain in the study until Day 182 in order to complete the
End of Treatment Period Visit and collect relevant study and
safety assessments.78:84

¢ If the patient withdrew from the study and also withdrew
consent for disclosure of future information, any data
collected before withdrawal of consent may have been
retained and analysed by CSL Behring.7884

(acronym)

Interim N/A This submission presents data from 1A4. Another interim analysis

analyses is planned to be conducted when approximately 100 patients
have 12 months exposure of garadacimab in the CSL312_3002
study alone or across all studies, i.e. the phase 2 CSL312_2001
study, VANGUARD and CSL312_3002, dependent on patients’
enrolment in the CSL312_3002.85 In addition, further interim
analyses may be conducted on an as-needed basis in order to
support regulatory activities.8®

Data e Patients could discontinue study treatment with garadacimab | ¢ Patients could withdraw from the study at any time at their

management, or withdraw from the study at any time at their own request, own request or at the discretion of the investigator or CSL

patient or at the discretion of the investigator or CSL Behring for Behring for safety, behavioural, or administrative reasons

(e.g. because of an AE, protocol deviation, loss to follow-up,
patient noncompliance, or study termination).”°:85

o If a patient was withdrawn from the study, attempts were
made to complete and document the End of Treatment Visit
assessments. If the patient was withdrawn from the study
after receiving garadacimab, every effort was made to
ensure that the relevant safety assessments were
completed. The patient may also have been asked by the
investigator to complete other study assessments.7985

¢ If the patient withdrew from the study and also withdrew
consent for disclosure of future information, CSL Behring
could retain and continue to use any data collected before
such withdrawal of consent.”®85

Abbreviations: AE, adverse event; AESI, adverse event or special interest; AE-QoL, Angioedema quality of life questionnaire; ATS, All Treated Patients; C1-INH, C1-esterase inhibitor;
COVID-19; Coronavirus disease 2019; eCRF, electronic case report form; GCP, Good Clinical Practice; HAE, hereditary angioedema; ICH; International Council on Harmonisation of
Technical Requirements for Pharmaceuticals for Human Use; |1A4, interim analysis 4; IGART, Investigator's Global Assessment of Response to Therapy; ITT, intention-to-treat; PD,

pharmacodynamic, PK, pharmacokinetic; PP, per-protocol, PT, preferred term; QoL, quality of life; SAE, serious adverse event; SAP, Statistical Analysis Plan; SGART, Subject’s Global

Assessment of Response to Therapy; SMQ, Standardised MedDRA Query; SOC, System Organ Class; TEAE, treatment-emergent adverse event.

Sources: CSL Behring Data on File, CSL312_3001 CSR (2022);® CSL Behring Data on File, CSL312_3001 SAP (2021),8* CSL Behring Data on File, CSL312_3002 CSR (2023);"® CSL

Behring Data on File, CSL312_3002 SAP (2021).8°
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B.2.5 Critical appraisal of the relevant clinical effectiveness
evidence

A summary of the quality assessment for the pivotal phase 3 study VANGUARD and
the phase 3b open-label extension study VANGUARD OLE are presented in
Appendix D.

B.2.6 Clinical effectiveness results of the relevant studies

The main efficacy results are presented herein from the final data cut-off of the
6-month pivotal VANGUARD study (N=65).1? Supporting efficacy evidence is also
provided from the latest data cut-off of the CSL312_3002 OLE study (IA4; | Gz
B hich included 161 patients with a median (min, max) duration of

treatment of |||l () months, which is >l longer than the treatment

period of the VANGUARD study.8!

A tabulated summary of key efficacy results is provided in Section B.2.9. which

covers these studies and the post-hoc analyses listed previously in Section B.2.3.

B.2.6.1 Time-normalised number of HAE attacks

The VANGUARD study met its primary endpoint by demonstrating that during the
treatment period, the mean number of investigator-confirmed HAE attacks per month
was 7.4 times lower in the garadacimab group (0.27; 95% CI: 0.05, 0.49) than in the
placebo group (2.01; 95% CI: 1.44, 2.57; p<0.0001).%? This equated to a relative
difference in the mean time-normalised number of HAE attacks of -86.5% (p<0.001)

between garadacimab and placebo.

Consistent results for garadacimab were observed in the CSL312_ 3002 study, in
which the mean number of investigator-confirmed HAE attacks per month was also
low with garadacimab treatment ([, 95% c!: | EG@) & This was
independent of outcomes from rollover patients who had previously received
garadacimab treatment over a longer duration, as shown in a post-hoc subgroup
analysis of garadacimab-naive patients (n=90), who experienced a mean number of

HAE attacks per month of [l 95% cI: | G &
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In the pre-specified sensitivity analysis for the VANGUARD study, after adjusting for
baseline number of attacks, the clinical benefit of garadacimab remained consistent
and the difference in the least squares (LS) mean monthly number of attacks
between garadacimab and placebo was —89.2%. This provides further evidence that
the efficacy of garadacimab is independent of any differences in baseline attack

frequency between treatment arms.

B.2.6.2 Reduction from baseline in the time-normalised number of HAE

attacks

In the VANGUARD study, the baseline mean number of HAE attacks per month
established during the run-in period was similar for the garadacimab and placebo
arms.? At the end of the treatment period, patients treated with garadacimab
experienced a 90.7% (95% CI: 83, 98) mean reduction in attacks from baseline,
which was significantly greater compared to a reduction of 20.2% (95% CI: 2, 38)
with placebo (p<0.0001). This statistically significant difference between
garadacimab and placebo was observed during both the first 3 months (nominal
p<0.001) and second 3 months of treatment (nominal p<0.001).”® Most patients
treated with garadacimab experienced a 250% and 290% reduction in the number of
monthly attacks from baseline at the end of the treatment period (92% and 74%,

respectively), compared to 17% and 8% in the placebo group, respectively.'?

In the CSL312_3002 study, treatment with garadacimab was still associated with a
substantial reduction in mean time-normalised number of attacks from baseline
(o5 reduction; 95% CI: | 6).8! Similar results were maintained in a post-
hoc subpopulation of patients who were naive to garadacimab at the start of the
CSL312_3002 study (n=90), with a mean reduction in HAE attack rate from baseline

of [llo (95% cI: [IIEIEGEGEGIN) 2

B.2.6.3 Proportion of patients achieving attack freedom

Achieving attack freedom is a key goal of HAE management (Section B.1.3.3). A
significantly higher proportion of patients treated with garadacimab in the
VANGUARD study were attack-free (i.e. had 100% reduction in HAE attacks from

Company evidence submission template for garadacimab for preventing recurrent attacks of
hereditary angioedema in people 12 years and over [ID6394]

© CSL Behring (2024). All rights reserved Page 69 of 190



baseline) vs. placebo (61.5% vs 0%, nominal p<0.001) over the 6-month treatment
period. The difference between garadacimab and placebo in the proportion of
patients achieving attack freedom was seen during the first 3 months of treatment
(71.8% vs 8.3%, p<0.001 [HO3]), potentially indicative of the rapid onset of action of
garadacimab.(Figure 11).1? Additionally, in the CSL312_3002 study, most patients
l%; 95% C!: ) remained attack free at the time of the latest data
cut-off.8! Similar results were maintained in a post-hoc subpopulation of patients who
were naive to garadacimab at the start of the CSL312_3002 study (n=90), with a
Il : of patients attack-free at the latest data cut-off.82

Figure 11. Proportion of patients who were attack-free (VANGUARD, ITT
population)
100% 1

P<0.001%
P<0.0017
71.8%

80% - P<0.0012 29
: (56.2, 83.5) 5?2 éf’ 4
61.5% (536, 81.4)

(45.9,751)

Proportion of patients who
were attack-free (% [95% Cl])

0.0%
(0.0,13.8)
0%
6-month treatment period Months 1-3 Months 4-6
®m Garadacimab 200 mg (n=39) m Placebo (n=25)

Abbreviations: Cl, confidence interval, ITT, intention-to-treat

a2 Nominal p-value

Note: In VANGUARD, one patient in the placebo group stayed less than 30 days in the treatment period and was
excluded from the analysis, as per the clinical study protocol. In the placebo group, 24 patients were included in the
analysis for the first half of the treatment period (months 1-3) and 22 in the second half of the treatment period (months

4-6).
Source: CSL Behring Data on File, CSL312_3001 CSR (2022).7®

An overview of all patients enrolled in VANGUARD and the occurrence of HAE
attacks during the run-in period and the treatment period is shown in Appendix N,
further demonstrating the early onset of protection with garadacimab for most

patients from treatment initiation through to the end of the treatment period.1?
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B.2.6.4 Time-normalised number of HAE attacks requiring on-demand

treatment

Garadacimab has the potential to reduce resource use associated with on-demand
treatment for HAE attacks. In the VANGUARD study, [JJJlo6 of HAE attacks in patients
treated with garadacimab required on-demand treatment compared with [JJJlee with
placebo.’® Patients in the garadacimab group had a significantly lower mean number of
time-normalised attacks per month that required on-demand treatment compared with
patients in the placebo group (0.23 [95% CI: 0.02, 0.45] vs 1.86 [95% CI: 1.26, 2.46]),

corresponding to a mean difference of 88% (p<0.0001)1?

Garadacimab also demonstrated similar efficacy in the CSL312_3002 study, with a

mean time-normalised number of HAE attacks requiring on-demand treatment per

month of [l 95% C!: ) in the ATS population and [l 95% cI: I EEGEGzGzGzGBD

in the post-hoc subpopulation of patients who were naive to garadacimab at the start of
csL312_3002 (n=l) .5+

B.2.6.5 Time-normalised number of moderate and/or severe HAE attacks

The mean time-normalised number of moderate and/or severe HAE attacks per month

in patients treated with garadacimab during the VANGUARD study was 90% less than

with placebo (0.13 [95% C!: | GG vs 1.35 [95% CI: | ; p<0.0001).7

Similarly, in the CSL312_ 3002 study, the mean time-normalised number of moderate
and/or severe HAE attacks per month was [l (95% cI: | N in the ATS
population and [l (95% CI: | in the post-hoc subgroup of patients who
were naive to garadacimab at the start of CSL312_3002.8%.82

B.2.6.6 Time to first HAE attack

From the first dose of treatment in the VANGUARD study, time to first HAE attack for
75% of patients was =72 days for garadacimab compared with =5 days for placebo
(Figure 12).12 The median time to first attack was not estimable for garadacimab (more
than 50% of patients were attack-free during the 6-month treatment period) and was 11
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days for placebo.'? In patients who were previously naive to garadacimab in the
CSL312_3002 study, the median time to first attack was ~JJjli] years (I} days).2>

Figure 12. Kaplan-Meier curve for time to first HAE attack (VANGUARD, Safety
Analysis Set)

1.04 CSL312 200mg
Aacebo
1 + Censored

084 —Ll—‘

0.6

0.4

Probability of Being Attack-free

0.24

0.0 1 %‘

T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 27

Time to First HAE Attack (Weeks)

Shaded areas represent 95% Cls. Patients with no hereditary angioedema attacks were censored at study visit day 182 or
at the end of study visit (whichever occurred first).
Sources: CSL Behring Data on File, CSL312_3001 CSR (2022);8 Craig et al., 2023.12

B.2.6.7 Maintenance of treatment effect

A post-hoc pooled analysis of the VANGUARD and CSL312_ 3002 studies was
conducted in patients who were randomised to garadacimab once monthly in
VANGUARD and rolled over to the CSL312_3002 study (n=36; see Section B.2.2.4 for
further information). This analysis supports the maintenance of the long-term treatment
effect of garadacimab and includes data from the start of the VANGUARD study through
to the latest data cut-off for the CSL312_3002 study, resulting in a median (min, max)
treatment duration of || | ) months. The baseline demographics and HAE
history characteristics for these patients are presented in Appendix E and were similar
to the VANGUARD ITT population and CSL312_ 3002 ATS population.®® A tabulated

summary of key efficacy results can be found in Section B.2.9.

Results from these post-hoc analyses indicate that the efficacy of garadacimab in
reducing the time-normalised number of attacks from baseline is maintained beyond the
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randomised 6-month treatment period of VANGUARD with no evidence of waning of
treatment effect even after >2 years of treatment, thus mitigating the uncertainty
associated with the relatively short duration of the VANGUARD study (Figure 13). The
mean time-normalised number of HAE attacks remained consistently low throughout the
time period of the analysis and as of the latest data cut-off for CSL312_3002, the mean
time-normalised number of attacks per month in the pooled subpopulation was |||}
95% CI: ), showing continued improvement compared with the garadacimab
group at the end of the VANGUARD treatment period (0.27; 95% CI: 0.05, 0.49) and a
treatment benefit consistent with the CSL312_3002 ATS population (Jlll; 95% c!: |}

>

Figure 13. Percentage reduction in time-normalised number of HAE attacks per
month, monthly time windows (VANGUARD/CSL312_3002 pooled population)

Abbreviations: CSL312, garadacimab; HAE, hereditary angioedema; no., number; g4wk, once every 4 weeks; SC,
subcutaneous; time-norm., time-normalised;

Note: The percentage reduction in the time-normalised number of HAE attacks is calculated within a patient as: 100*[1—
(time-normalised number of HAE attacks per month during treatment period/time-normalised number of HAE attacks per
month during run-in period)]. 1 week is equal to 7 days, 1 month is equal to 28 days.

Note: pooled population includes patients who were on active treatment in VANGUARD and rolled over into CSL312_3002.
Note: Data are from completed study VANGUARD (CSL312_3001) and the latest , IA4) data cut-off from
study CSL312_3002, with a median (min, max) duration of exposure of months.

Source: CSL Behring Data on File, pooled CSL312_3001/CSL312_3002 IA4 TFLs (2024).83

Similarly, the time-normalised attacks that required on-demand treatment continued to
reduce on garadacimab with a mean monthly rate of |JJlj (95% C!: | I at the
data cut-off for CSL312_3002 compared with 0.23 (95% CI: 0.02, 0.45) at the end of the

VANGUARD study.®® The time-normalised rate of moderate and/or severe attacks also
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continued to improve on garadacimab, with a mean monthly rate [l 95% C!: | I
at the data cut-off for CSL312_3002 vs. 0.13 (95% CI: 0.03, 0.22) after 6 months of
treatment in the VANGUARD study.®3

Additionally, the efficacy of garadacimab in prolonging the time to first attack was

maintained through to the latest data cut-off of CSL312_3002, with median time to first
attack not reached as most patients remained attack-free (i [2o); Figure 14).83
Notably, nearly o6 of patients in the pooled subpopulation remained attack-free after

two years of treatment.

Figure 14. Kaplan-Meier curve for time to first HAE attack after Day 1
(VANGUARD/CSL312_ 3002, pooled population)

Abbreviation: CSL312, garadacimab; HAE, hereditary angioedema
Note: Shaded areas represent 95% Cls.

Note: Data are from completed study VANGUARD (CSL312_3001) and W, IA4) data cut-off from
study CSL312_3002, with a median (min, max) duration of exposure of months.

Note: pooled population includes patients who were on active treatment in VANGUARD and rolled over into CSL312_3002.
Source: CSL Behring Data on File, pooled CSL312_3001/CSL312_3002 IA4 TFLs (2024).83

B.2.6.8 PROs
In the VANGUARD study, HRQoL was measured via the EuroQoL-Group 5-Dimension

5-Level (EQ-5D-5L) questionnaire as an exploratory outcome. This outcome was
mapped to EQ-5D-3L using the DSU Hernadez Alva et al. (2020) algorithm, which
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informs the utility values used to input a scenario analysis in the cost-effectiveness
model (Section B.3.4.5).7887 Patient-reported outcome (PRO) data were also obtained
using the Subject’s Global Assessment of Response to Therapy (SGART), AE-QoL
guestionnaire, Work Productivity and Activity Impairment: General Health (WPAI:GH)
guestionnaire and Investigator's Global Assessment of Response to Therapy (IGART).
The age considerations for these assessments were as follows: EQ-5D-5L, SGART,
and IGART used for all ages; WPAI:GH used for 216 years; AE-QoL used for 218
years.”® Here, results from EQ-5D-5L, AE-QoL (key disease-specific PRO) and SGART
(secondary endpoint) are presented, while results from the IGART and WPAI are
presented in Appendix Q.

B.2.6.8.1 EQ-5D-5L

At baseline, mean EQ-5D-5L domain scores, VAS and overall health-utility state values
(HSVs) were comparable between garadacimab (200 mg; n=39) and placebo (n=25) in
the ITT population. The mean VAS score improved from ] at baseline to [} at end
of the treatment period in the garadacimab arm, while it worsened in the placebo arm
from [l to . Mean HSV score in the garadacimab arm improved from [ at
baseline to ] at the end of the treatment period and worsened in the placebo arm
from [l to . The difference in HSV scores over the course of the treatment period
was primarily due to improvement in pain and discomfort in the garadacimab arm, while
in the placebo arm patients reported worse pain and discomfort at Month 6 than they did

at baseline (Appendix Q).”®

B.2.6.8.2 AE-QoL

The Angioedema QoL (AE-QoL) questionnaire is a disease-specific instrument to
assess QoL impairment in patients with recurrent angioedema attacks.® For patients in
the garadacimab group, a clinically meaningful improvement (26-point reduction) of the
mean AE-QoL questionnaire total score was observed at Day 31, with a 23.7-point
reduction from the run-in period. Further improvements were observed at Day 182, with
a 26.5-point reduction, exceeding 4 times the minimal clinically important difference

(MCID). In contrast, for patients in the placebo group, no clinically meaningful
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improvement in mean AE-QoL score was observed.'? A higher proportion of patients
treated with garadacimab achieved a clinically meaningful improvement from baseline in
AE-QoL compared with placebo (oo vs ).

Figure 15. Mean AE-QoL questionnaire total scores observed at Month 1-6 in
patients treated with garadacimab and placebo
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Baseline Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
Garadacimab 200 mg (n=39)* Placebo (n=25)"

Abbreviation: AE-QoL, Angioedema quality of life questionnaire.

*Data reflect different numbers of evaluable patients; (n=35) during month 1 and month 2 visits; (n=34) during baseline,
month 3, month 5 and month 6 visits; (n=33) during month 4 visit.

tData reflect different numbers of evaluable patients; (n=22) at baseline and month 1 visits; (n=21) at month 2 and month 6
visits; (n=20) at month 4 visit; (n=19) at month 3 visit; (n=18) at month 5 visit.

Source: Craig et al., 2023.12

Based on mean (SD) AE-QoL total scores, patients on garadacimab who were
attack-free throughout the treatment period of the VANGUARD study experienced a
lower QoL burden (] Il compared with patients treated with garadacimab who
were not attack-free (] (Il and a substantially lower burden compared with
patients on placebo, all of whom were not attack-free (|l ().

B.2.6.8.3 SGART

The overall response to treatment with the investigational product was self-assessed by
the patient using the SGART, which measures the patient’s overall treatment response
to the investigational product.’® At the end of treatment (Day 182), the most frequently
rated response to therapy in patients treated with garadacimab was “excellent” (65.8%)

or “good” (15.8%), and in the placebo arm was “none” (41.7%).12 A significantly greater
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proportion of patients in the garadacimab group rated their response to therapy as
“good or better” (81.6%) compared to 33.3% in the placebo arm (p<0.0001 [H04]).1?

B.2.7  Subgroup analysis

B.2.7.1 Pre-specified subgroups

In the VANGUARD study, the pre-specified subgroup analyses assessed several
outcomes for Japanese and all patients. These analyses were not performed based on
an assumption that garadacimab may have a different efficacy profile, but rather to
support with the regulatory approval process in Japan. Results of the primary and
secondary efficacy analyses in the Japanese subgroup were consistent with results
observed in the ITT population.”®

In the CSL312_3002 study, the pre-specified subgroups analyses assessed several
efficacy outcomes for adolescent patients and Japanese patients. Results of the
analyses in these subgroups were consistent with results observed in the overall ATS
population with, most notably, the subgroup of adolescent patients (10/161) showing a
similar rate of HAE attacks and a comparable safety profile to the overall ATS

population.”

B.2.7.2 Post-hoc analysis: patients with 22 attacks per month

As discussed in more detail in Section B.2.2.2.1, post-hoc subgroup analyses of the
VANGUARD study were performed in patients experiencing =2 attacks per month at
baseline (garadacimab arm: n=|jj}, placebo arm: n=Jjf). The main aim of these
subpopulation analyses was to provide further evidence that there are no treatment
effect modifiers for consideration in this appraisal, including baseline attack rate, further
reinforcing the ITT population as the most appropriate source of clinical evidence for
garadacimab. These analyses will also help to inform the value of garadacimab within

the current commissioning landscape for berotralstat.
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B.2.7.2.1 Baseline characteristics

Baseline characteristics of the 22 attacks/month subgroup are summarised in

Appendix E, which were largely aligned with the VANGUARD ITT population, with the
ratio of female:male and patients’ age and BMI at screening being very similar across
both populations. The baseline number of HAE attacks, the percentage of patients using
prophylactic therapy and the number of patients with a history of laryngeal attacks were
slightly higher in the 22 subgroups compared to the VANGUARD ITT population, which
is expected as this subpopulation is reflective of patients experiencing more frequent
attacks than the full ITT population that includes patients with 21 HAE attack per month

at baseline.

B.2.7.2.2 Key efficacy outcomes

Key efficacy outcomes of the subgroups of patients experiencing =2 HAE attacks per

month are summarised below, with further detail available in Section B.2.9.

While the proportion of patients treated with garadacimab who were attack-free
(experiencing a 100% reduction in HAE attack rates) was || | | | B in patients
receiving garadacimab in the >2 attacks/month subgroup (Jjlle6) compared with the
ITT population (61.5%), the reduction in attack rate from baseline with garadacimab was
B i~ the >2 attacks/month subgroup (JlJ26) and the full VANGUARD ITT
population (90.7%).7889

Additionally, in patients receiving garadacimab treatment:’®:8°

e The mean number of attacks per month was - in the 22 attacks/month
subgroup and 0.27 in ITT population.

e The relative difference in mean time-normalised number of HAE attacks for
garadacimab vs. placebo was —JJjJe6 in the =2 attacks/month subgroup and
-86.5% in ITT population.

e The mean number of attacks that required on-demand treatment per month was
Il i~ the >2 attacks/month subgroup and 0.23 in the ITT population.
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e The mean number of moderate and/or severe attacks per month was - in the
=2 attacks/month subgroup and 0.13 in the ITT population.

e The median time to first attack after Day 1 could not be calculated for the =2
attacks/month subgroup or the ITT population, as for both populations >50% of

patients were attack-free during the 6-month treatment period.

Together, these results show that the key efficacy outcomes for garadacimab that were
reported for the VANGUARD ITT population were consistent in the subgroup

experiencing =2 attacks per month at baseline, supporting that baseline attack rate is

not a treatment effect modifier for garadacimab.

B.2.8 Meta-analysis

It was not necessary to conduct a meta-analysis as the key efficacy and safety data for
garadacimab informing this submission are provided from one pivotal study
(VANGUARD).
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B.2.9

Summary of efficacy results for garadacimab across studies and subpopulations

Table 10 summarises the key efficacy results from Sections B.2.6.1 to B.2.6.7 for ease of comparison between the

presented studies and post-hoc analyses across multiple endpoints. As shown, the efficacy of garadacimab is robust and

consistent across different time on treatment, prior exposure to treatment and baseline attack frequency.

Table 10. Garadacimab efficacy results across phase 3 studies and subpopulations

VANGUARD

CSL312_3002

Pooled
VANGUARD/CSL312_
3002

ITT population

22 attacks per month

ATS population

Gara-naive
subpopulation

Patients who received
gara throughout both
studies

Gara Placebo Gara Placebo Gara (n=161) Gara (n=90) Gara (n=36)
(n=39) (n=24) n=|

Number of evaluable patients, | 39 (100.0) 24 (96.0)2 161 (100.0) 90 (100.0) 36 (100.0)
n (%)
Mean (95% CI) number of 3.07 252 I B - I N
HAE attacks per month at (2.41, 3.73) (2.13, 2.91)
baseline
Number of HAE attacks
Mean (95% Cl) number of 0.27 2.01 I = Bl
attacks per month (0.05, 0.49) (1.44, 2.57)
Mean (95% CI) number of r f
attacks per year

p-value p<0.001 [HO1] N/A N/A

Relative difference in means | -86.5% (-95.7, -57.8); N/A N/A N/A

(95% CI); p-value p<0.001 [HO2]
Reduction from baseline in monthly HAE attacks
Mean reduction in monthly 90.7% 20.2% - rr_—
HAE attacks in the treatment (83.4,97.9) (2.2, 38.2)
period vs. the run-in period?,
% (95% CI)

p-value <0.001 I N/A N/A N/A
Proportion of patients achieving attack freedom (i.e. 100% reduction in HAE attacks from baseline
Proportion of patients, % (95% | 61.5% (45.9, | 0.0% (0.0, | TR R # TR IR
Cl) 75.1) 13.8)
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VANGUARD

CSL312_3002

Pooled
VANGUARD/CSL312_
3002

ITT population

22 attacks per month

ATS population

Gara-naive
subpopulation

Patients who received
gara throughout both
studies

Gara Placebo Gara Placebo Gara (n=161) Gara (n=90) Gara (n=36)
(n=39) (n=24) n= (n=

p-value p<0.001 N/A N/A N/A
Number of HAE attacks requiring on-demand therapy
Mean (95% CI) number of 0.23(0.02, [ 1.86 (1.26, - rr_—
attacks per month 0.45) 2.46)
Mean (95% CI) number of - rr——
attacks per year

p-value <0.001 | ] N/A N/A N/A

Relative difference in means | —-87.5% - N/A N/A N/A
Number of moderate or severe HAE attacks
Mean (95% CI) number of 0.13(0.03, | 1.35 (0.86, I B
attacks per month 0.22) 1.84)
Mean (95% Cl) number of - rr——
attacks per year

p-value <0.001 I N/A N/A N/A

Relative difference in means | -90.4% [ ] N/A N/A N/A
Time to first HAE attack
Median (min, max) time to first | NE 11 _— _ N/A _— _
attack after Day 1 of I | N
treatment, days

Abbreviations: ATS, all treated patients; Cl, cfonfidence interval; gara, garadacimab; HO1, first hierarchical test; HO2, second hierarchical test; HAE, hereditary angioedema;
ITT, intent-to-treat; max, maximum; min, minimum; N/A, not applicable, NE, not evaluable; NR, not reported.
Results are presented for the entire treatment period, defined