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1 Background

On 8 July 2025, the Federal Joint Committee (G-BA) commissioned the Institute for Quality
and Efficiency in Health Care (IQWiG) to conduct supplementary assessments for Project
A25-41 (Garadacimab — Benefit assessment according to §35a Social Code Book V) [1].

The commission comprised the assessment of the following analyses presented by the
pharmaceutical company (hereinafter referred to as ‘the company’) in the commenting
procedure [2,3], taking into account the information provided in the dossier [4]:

=  Mixed-effects model with repeated measures (MMRM) analysis for the outcome activity
impairment, measured using question 6 of the Work Productivity and Activity
Impairment: General Health (WPAI:GH)

=  Subgroup analyses on the rate of monthly hereditary angioedema (HAE) attacks
(< 2 attacks/month vs. > 2 attacks/month)

= Subgroup analyses on the outcome health-related quality of life, recorded using the
Angioedema Quality of Life Questionnaire (AE-QoL) in accordance with the defined
operationalization

The responsibility for this assessment and the assessment result lies exclusively with IQWiG.
The assessment is forwarded to the G-BA. The G-BA decides on the added benefit.

Institute for Quality and Efficiency in Health Care (IQWiG) -1-
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2 Assessment

An adjusted indirect comparison according to Bucher [5] between garadacimab and
berotralstat via the common comparator placebo was used for the benefit assessment of
garadacimab in comparison with the appropriate comparator therapy (ACT) for routine
prevention of recurrent attacks of HAE in adult and adolescent patients aged 12 years and
older. The VANGUARD study [6-9] was included on the intervention side, and the studies
APeX-2 [10-14] and APeX-J [13-16] were included on the berotralstat side. A detailed
description of the studies can be found in dossier assessment A25-41.

The company’s dossier did not contain an adjusted indirect comparison of garadacimab versus
berotralstat for the outcome activity impairment (WPAI:GH question 6). In addition, there
were no subgroup analyses for the indirect comparison of garadacimab versus berotralstat for
the characteristic of age and for the characteristic of monthly HAE attack rate at baseline. For
the outcome of health-related quality of life (AE-Qol), subgroup analyses for the indirect
comparison of garadacimab versus berotralstat were also lacking for the characteristic of sex
for the relevant operationalization of the change at the end of treatment.

As part of the commenting procedure, the company subsequently submitted results for the
outcome activity impairment (WPAI:GH question 6). In its comments, it additionally presented
subgroup analyses on the characteristic of rate of monthly HAE attacks (< 2 attacks/month
versus =2 attacks/month), on the outcome of health-related quality of life (AE-Qol) and
provided an explanation for the missing subgroup analyses on the characteristic of age.

In accordance with the commission, the analyses and data subsequently submitted by the
company in the commenting procedure are assessed below, taking into account the
information in the dossier.

Furthermore, an error in the derivation of the extent of the added benefit for the outcome
health status (recorded using the visual analogue scale [VAS] of the EQ-5D) from the dossier
assessment A25-41 is corrected in this addendum A25-94. Dossier assessment A25-41
determined an added benefit with the extent ‘minor’ for health status (EQ-5D VAS), assigned
to the outcome category of non-serious/non-severe symptoms/late complications. This
assessment was based on a rounded standardized mean difference (SMD) [95% confidence
interval, Cl] of 0.85 [0.40; 1.29]. However, the lower limit of the Cl reported by the company
in Module 4 A of the dossier was 0.404. According to the threshold values for determining the
extent of the SMD specified in the General Methods of the Institute [17], there is therefore an
added benefit with the extent ‘considerable’ for the outcome health status (EQ-5D VAS) (see
Section 2.3.1).

Institute for Quality and Efficiency in Health Care (IQWiG) -2-
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2.1 MMRM analysis of activity impairment (WPAI:GH question 6)

For the APeX-2 and APeX-J studies, the company presented analyses of the change at the end
of treatment compared with baseline for the WPAI:GH question 6, using an MMRM, in
Module 4 A for the berotralstat procedure. For the VANGUARD study, an analysis of
covariance (ANCOVA) was only available in the clinical study report (see dossier assessment
A25-41). An analysis using MMRM for the outcome of activity impairment (WPAI:GH question
6) for the VANGUARD study and an adjusted indirect comparison of garadacimab versus
berotralstat were not available. As part of the commenting procedure, the company
submitted MMRM analyses for the VANGUARD study and the adjusted indirect comparison of
garadacimab versus berotralstat according to Bucher [5] for this outcome. These analyses for
the outcome activity impairment (WPAI:GH question 6) were used for the benefit assessment.

Risk of bias

As already described in dossier assessment A25-41, both the risk of bias across outcomes and
the outcome-specific risk of bias of the 3 studies VANGUARD, APeX-2 and APeX-J were rated
as low. On the basis of the available data from the adjusted indirect comparison —as explained
in Section | 4.3 of dossier assessment A25-41 — a maximum of hints, for example of an added
benefit, can be determined.

Institute for Quality and Efficiency in Health Care (IQWiG) -3-
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Results

Table 1: Results (morbidity) — RCT, indirect comparison: garadacimab vs. berotralstat

Outcome category  Garadacimab or berotralstat Placebo Group difference
Outcome N? Valuesat Mean change N? Values Mean change MD [95% CI]S;
Comparison baseline at the end of at at the end of p-value
Study mean treatment® baseline treatment®
(SD) Mean (SE)¢ mean Mean (SE)*
(SD)
Morbidity

Activity impairment (WPAI:GH question 69)

Garadacimab vs. placebo

VANGUARD 37 32.6 ND 23 24.5 ND -2.93 [-4.30; -1.55];
(31.9) (26.0) <0.001
Berotralstat vs. placebo
APeX-2 38¢° 3.6 -1.6 36° 4.1 -1.2 -0.5[-1.7; 0.7];
(2.8) (0.4) (2.8) (0.4) 0.406
APeX-J 7 3.3 1.0 6 1.3 -1.0 2.1[-1.2;5.4];
(2.8) (1.0) (3.3) (1.1) 0.200
Totalf -0.20 [-1.32; 0.93];
0.733
Indirect comparison using common comparatorss:
Garadacimab vs. berotralstat -2.73 [-4.51; -0.95];
0.003
SMD [95% Cl]: -0.66 [-1.11; -0.22]

a. Number of patients taken into account in the effect estimation; baseline values may be based on different
patient numbers.

b. VANGUARD: Week 26; APeX-2 and APeX-J: Week 24

c. VANGUARD: MD [95% CI]: MMRM model adjusted for baseline value, visit and the interaction term visit and
treatment. The effect represents the difference in changes (from baseline) between the treatment groups
at Week 26.

APeX-2 and APeX-J: mean (SE) and MD [95% CI]: MMRM model adjusted for baseline value, baseline HAE
attack rate, visit and the interaction term of visit and treatment, patient ID was included in the model as a
random variable. The effect represents the difference in changes (from baseline) between the treatment
groups at Week 24.

d. Lower (decreasing) values indicate improved symptoms; negative effects (intervention minus comparison)
indicate an advantage of the intervention (scale range: 0 to 10 points; in the VANGUARD study the
baseline values are given in percentages).

e. Number of patients with values at the end of treatment; unclear how many patients were included in the
model.

f. Meta-analysis using a fixed-effect model (inverse variance method).

g. Indirect comparison according to Bucher [5].

Cl: confidence interval; HAE: hereditary angioedema; MD: mean difference; MMRM: mixed-effects model with
repeated measures; N: number of analysed patients; ND: no data; RCT: randomized controlled trial;

SD: standard deviation; SE: standard error; SMD: standardized mean difference; WPAI:GH: Work Productivity
and Activity Impairment: General Health

Institute for Quality and Efficiency in Health Care (IQWiG) -4-
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For activity impairment assessed with the WPAI:GH question 6, the adjusted indirect
comparison showed a statistically significant difference in favour of garadacimab compared
with berotralstat. The 95% Cl of the SMD was fully outside the irrelevance range [-0.2; 0.2].
This was interpreted to be a relevant effect. There was a hint of an added benefit of
garadacimab in comparison with berotralstat.

Determination of the outcome category

For the outcome activity impairment (WPAI:GH question 6), insufficient severity data were
available for a classification as serious/severe. In the VANGUARD study, as well as in the
APeX-2 and APeX-J studies, values at baseline were between 3.3 and 3.6 (scale range: 0 to 10,
with lower values indicating better symptoms). The outcome activity impairment (WPAI:GH
question 6) was therefore allocated to the outcome category of non-serious/non-severe
symptoms/late complications.

2.2 Subgroups and other effect modifiers

The following subgroup characteristics were relevant for the present benefit assessment (see
also dossier assessment A25-41):

= Age
= Sex

=  Monthly HAE attack rate at baseline

The methods described in Section | 4.4 of dossier assessment A25-41 were used. According to
the company, no subgroup analyses were conducted for the APeX-J study because of the small
study population. Therefore, it conducted subgroup analyses based on the studies VANGUARD
and APeX-2 for the adjusted indirect comparison. The approach of the company is
comprehensible.

The company stated in Module 4 A of the dossier that an indirect comparison for the
characteristic age could not be conducted due to the different definitions of the subgroups.
As described in dossier assessment A25-41, in the indirect comparison presented by the
company in its dossier, age groups could have been defined post hoc for the VANGUARD study
concurring with the categories in the APeX-2 study. In its comments, the company explained
that it was not possible to conduct an indirect comparison of the subgroup analysis by age
category (< 18 years, 18 to 65 years and > 65 years) because no such analysis had been
conducted in the dossier on berotralstat. This was justified in the dossier on berotralstat by
the fact that 2 of the 3 age subgroups comprised fewer than 10 patients each. The company
stated that 2 of the age categories (< 18 years and > 65 years) in the VANGUARD study on
garadacimab also comprised fewer than 10 patients, making a subgroup analysis of the

Institute for Quality and Efficiency in Health Care (IQWiG) -5-
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corresponding age categories or an indirect comparison based on this not feasible. This
approach was appropriate.

For the subgroup characteristic of the monthly HAE attack rate at baseline, the categories
were defined according to the respective stratification factor in the studies as 1 to
< 3 attacks/month versus >3 attacks/month (VANGUARD) or >2 attacks/month versus
< 2 attacks/month (APeX-2). The company’s dossier did not present any subgroup analyses for
the indirect comparison of garadacimab versus berotralstat for the characteristic monthly HAE
attack rate at baseline. As described in dossier assessment A25-41, in the indirect comparison
presented by the company in its dossier, subgroups based on the monthly HAE attack rate at
baseline could have been defined post hoc for the VANGUARD study concurring with the
categories in the APeX-2 study. With its comments, the company submitted these subgroup
analyses on the characteristic of monthly HAE attack rate at baseline (< 2 attacks/month
versus =2 attacks/month) for the outcomes HAE attacks, activity impairment (WPAI:GH
guestion 6) and health-related quality of life (AE-QolL).

As described in dossier assessment A25-41, for the outcome of health-related quality of life
(AE-Qol), subgroup analyses for the indirect comparison of garadacimab versus berotralstat
were lacking for the characteristic of sex for the relevant operationalization of the change at
the end of treatment. For the outcome of health-related quality of life (AE-QoL), the company
submitted subgroup analyses for the indirect comparison of garadacimab versus berotralstat
for the characteristic of sex in its comments.

When applying the methods described in dossier assessment A25-41, there were no effect
modifications for the subgroup analyses subsequently submitted by the company as part of
the commenting procedure.

However, the subgroup analyses were still incomplete. For the outcomes health status (EQ-5D
VAS) and activity impairment (WPAI:GH question 6), there were no subgroup analyses for the
characteristic of sex for the indirect comparison of garadacimab versus berotralstat. For health
status (EQ-5D VAS), there was also no subgroup analysis for the subgroup characteristic of
monthly HAE attack rate at baseline.

2.3 Probability and extent of added benefit

2.3.1 Assessment of added benefit at outcome level

The extent of the respective added benefit at outcome level was assessed based on the results
presented in dossier assessment A25-41 and the previous sections (see Table 2).

Institute for Quality and Efficiency in Health Care (IQWiG) -6-
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Table 2: Extent of added benefit at outcome level: garadacimab vs. berotralstat (multipage

table)

Outcome category
Outcome

Garadacimab (VANGUARD) vs.
berotralstat (APeX-2 or APeX-J)
Mean monthly rate or proportion of
events (%) or mean change (mean
value)

Effect estimation [95% Cl];

p-value

Probability®

Derivation of extent®

Mortality

All-cause mortality

0% vs. 0% or 0%
RR: =€

Lesser benefit/added benefit not
proven

Morbidity

HAE attacks
Monthly rate

0.22vs. 1.33 or 1.08

Rate ratio: 0.20 [0.09; 0.47];
p <0.001

Probability: hint

Outcome category: non-serious/non-
severe symptoms/late complications

Clu<0.80
Added benefit, extent: considerable

Freedom from attack

61.5% vs. 5.0% or 0%
Rate ratio: 20.42 [0.68; 616.19];
p =0.083

Lesser benefit/added benefit not
proven

Activity impairment (WPAI:GH
question 6)

NDvs.-1.6 /1.0

MD: -2.73 [-4.51; -0.95];

p = 0.003

SMD [95% Cl]: -0.66 [-1.11; -0.22]
SMD [95% Cl]: 0.66 [0.22; 1.11]%¢
Probability: hint

Outcome category: non-serious/non-
severe symptoms/late complications

0.20<Cl.<0.40
Added benefit, extent: minor

Health status (EQ-5D VAS)

6.1vs.2.70r 8.4

MD: 14.37 [7.24; 21.50];

p <0.001

SMD [95% Cl]: 0.85 [0.404; 1.29]¢
Probability: hint

Outcome category: non-serious/non-
severe symptoms/late complications

Cly>0.4
Added benefit, extent: considerable

Health-related quality of life

AE-Qol total score

-26.5vs.-15.8 or -17.1

MD: -19.74 [-31.75; -7.73];

p < 0.001

SMD [95% Cl]: -0.74 [-1.21; -0.27]
SMD [95% Cl]: 0.74 [0.27; 1.21]%¢
Probability: hint

Outcome category: health-related
quality of life

0.20<ClL.<0.30

Added benefit, extent: minor

Institute for Quality and Efficiency in Health Care (IQWiG)
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Table 2: Extent of added benefit at outcome level: garadacimab vs. berotralstat (multipage
table)

Outcome category Garadacimab (VANGUARD) vs. Derivation of extent”
Outcome berotralstat (APeX-2 or APeX-J)

Mean monthly rate or proportion of
events (%) or mean change (mean
value)

Effect estimation [95% Cl];

p-value

Probability®

Side effects

SAEs 2.6% vs. 0% or 0% Greater/lesser harm not proven
RR: 14.03 [0.19; 1065.76];
p=0.232

Severe AEs No suitable data for the indirect Greater/lesser harm not proven
comparison’

Discontinuation due to AEs 0% vs. 2.5% or 0% Greater/lesser harm not proven
RR: =¢

a. Probability provided if statistically significant differences are present.

b. Depending on the outcome category and the scale level of the outcome, effect size is estimated with
different limits based on the upper or lower limit of the confidence interval (Clu or Cly).

c. No indirect comparison was submitted by the company.

d. If the Cl for the SMD is fully outside the irrelevance range [-0.2; 0.2], this is interpreted to be a relevant
effect. In other cases, the presence of a relevant effect cannot be derived.

e. Institute’s calculation, to determine the extent of the added benefit, the mean difference is formed in such
a way that the effect estimates and confidence intervals are above 0.

f. See Section | 4.1 of dossier assessment A25-41 for an explanation.

AE: adverse event; AE-Qol: Angioedema Quality of Life Questionnaire; Cl: confidence interval; Ciy: upper limit
of the confidence interval; Cl.: lower limit of the confidence interval; HAE: hereditary angioedema; MD: mean
difference; RR: relative risk; SAE: serious adverse event; SMD: standardized mean difference; VAS: visual
analogue scale; WPAI:GH: Work Productivity and Activity Impairment: General Health

2.3.2 Overall conclusion on added benefit

Table 3 presents the results of dossier assessment A25-41 and this addendum A25-94 that
were taken into account in the overall conclusion on the added benefit.

Institute for Quality and Efficiency in Health Care (IQWiG) -8-
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Table 3: Positive and negative effects from the assessment of garadacimab compared with
berotralstat

Positive effects Negative effects

Non-serious/non-severe symptoms/late -

complications

= HAE attacks (monthly rate): hint of an added benefit
— extent: considerable

= Activity impairment (WPAI:GH question 6): hint of
an added benefit — extent: minor

= Health status (EQ-5D VAS): hint of an added benefit
— extent: considerable

Health-related quality of life -

= AE-Qol total score: hint of an added benefit —
extent: minor

AE-QoL: Angioedema Quality of Life Questionnaire; HAE: hereditary angioedema; VAS: visual analogue scale;
WPAI:GH: Work Productivity and Activity Impairment: General Health

2.4 Summary

The data subsequently submitted by the company in the commenting procedure do not
change the conclusion on the added benefit of garadacimab from dossier assessment A25-41.

The following Table 4 shows the result of the benefit assessment of garadacimab under
consideration of dossier assessment A25-41 and this addendum.

Table 4: Garadacimab — probability and extent of the added benefit

Therapeutic indication ACT? Probability and extent of added
benefit

For routine prevention of recurrent | Routine prevention with a C1 Hint of considerable added benefit

attacks of HAE® in adults and esterase inhibitor or lanadelumab

adolescents aged 12 years and or berotralstat®

older

a. Presented is the ACT specified by the G-BA. In cases where the ACT specified by the G-BA allows the
company to choose a comparator therapy from several options, the respective choice of the company
according to the inclusion criteria in Module 4 A Section 4.2.2 is printed in bold.

b. According to the G-BA, the therapeutic indication of garadacimab is assumed to comprise only patients
with type | or type Il HAE.

c. Both study arms should offer the possibility of acute treatment of HAE attacks.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; HAE: hereditary angioedema

The approach for the derivation of an overall conclusion on added benefit is a proposal by
IQWIG. The G-BA decides on the added benefit.
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