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Aim: This study aimed to estimate the relative efficacy between garadacimab 200 mg once monthly (200
QM) and two dosing regimens of lanadelumab (300 mg once every 2 weeks [300 Q2W] and 300 mg
once every 4 weeks [300 Q4W]) in adolescent/adult patients with hereditary angioedema (HAE) using
matching-adjusted indirect comparisons (MAICs), in the absence of head-to-head randomized controlled
trials. Materials & methods: Individual patient data were available from the phase Il (NCT03712228)
and the phase Ill VANGUARD (NCT04656418) trials investigating garadacimab, and published summary-
level data from the phase Il HELP trial investigating lanadelumab (NCT02586805). The primary outcome
was time-normalized number of HAE attacks. Secondary efficacy outcomes included time-normalized
number of HAE attacks requiring on-demand treatment, time-normalized number of moderate and/or
severe HAE attacks, and proportion of attack-free patients. Quality of life (QoL) was also assessed via
change from baseline in AE-QoL total score. Results: Compared with lanadelumab 300 Q2W, garadacimab
200 QM statistically significantly reduced number of moderate and/or severe HAE attacks (rate ratio
[RR]; 95% confidence interval: 0.25; 0.07, 0.84) and improved AE-Qol score (mean difference: -17.38; -
33.67, -1.08). Compared with lanadelumab 300 Q4W, garadacimab 200 QM showed statistically significant
improvements in all outcomes: HAE attacks (RR: 0.29; 0.13, 0.63), attacks requiring on-demand treatment
(RR: 0.29; 0.13, 0.66), moderate and/or severe HAE attacks (RR: 0.15; 0.05, 0.49), proportion of attack-
free patients (hazard ratio: 3.25; 1.45, 7.29), and AE-QolL score (mean difference: -21.29; -37.39, -
5.18). Conclusion: These MAICs showed improved efficacy and QoL with garadacimab compared with
lanadelumab across multiple endpoints. These findings demonstrate that garadacimab may provide
improved therapeutic benefit compared with lanadelumab in the long-term prophylactic treatment of
patients with HAE.
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Hereditary angioedema (HAE) is a rare genetic disorder characterized by recurrent episodes of severe swelling, most
commonly affecting the limbs, abdomen and larynx [1]. Patients with HAE often experience poor quality of life
(QoL) and a reduced ability to perform daily activities [2,3].

Treatments for HAE attacks can be administered for on-demand treatment of acute attacks, for short-term
prophylaxis, or for long-term prophylaxis (LTP). LTP treatments aim to prevent the occurrence of HAE attacks
and improve QoL in patients with HAE. Garadacimab is a novel, fully human, monoclonal antibody that inhibits Y
factor Xlla, which initates bradykinin formation in HAE, and has shown improved efficacy in preventing HAE saBeca s
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Table 1. Summary of included randomized controlled trials and treatment arms.

Trial; NCT Phase Setting Blinding Treatment Treatment arms
period

VANGUARD (NCT04656418) 1] Multicenter Double-blind 26 weeks Garadacimab 400 mg SC once (loading dose)
Garadacimab 200 mg SC once monthly
Placebo

NA (NCT03712228) 1l Multicenter Double-blind 12 weeks Garadacimab 100 mg IV once (loading dose)
Garadacimab 200 mg SC once monthly
Placebo

HELP (NCT02586805) 1] Multicenter Double-blind 26 weeks Lanadelumab 300 SC every 2 weeks

Lanadelumab 300 SC mg every 4 weeks

Placebo

IV: Intravenously; NA: Not applicable/available; SC: Subcutaneously.

attacks with a favorable safety profile (4-7). Garadacimab’s long-term safety and efficacy is being evaluated in an
ongoing phase III open label extension study (NCT04739059) (8]. Garadacimab was granted market authorization
by the European Medicine Agency in February 2025, and is currently awaiting market authorization by the US
FDA p9).

Lanadelumab (TAKHZYRO®) is a monoclonal antibody that prevents HAE attacks by inhibiting plasma
kallikrein, which is a mediator of bradykinin formation downstream to factor XlIla [7]. The safety and efficacy of
lanadelumab has been investigated in the phase III HELP (NCT02586805) trial, where it demonstrated a reduced
HAE attack rate compared with placebo [10]. Lanadelumab is an established first-line therapy for LTP of HAE
attacks, having been approved in various regions globally since 2018 [11-14].

In the absence of comparative randomized controlled trials (RCTs), indirect treatment comparison methods
such as matching-adjusted indirect comparisons (MAICs) can be used to estimate the relative efficacy between
treatments. Comparative efficacy estimates from these analyses can provide researchers, clinicians and policymakers
involved in healthcare decision-making with valuable insight to inform decisions on optimal treatment choice.
Traditional indirect treatment comparison methods (e.g., Bucher pairwise comparisons) rely on summary-level
data (SLD) to estimate treatment effect, but these methods cannot always account for inherent differences in
patient populations which can lead to biased estimates [15,16]. MAIC is a population-adjusted method that leverages
individual patient data (IPD) from the target treatment of interest to adjust its population to the SLD of the
comparator population. Consequently, MAICs can effectively correct some of the observed cross-trial imbalances
in patient and study characteristics to produce a less biased comparison of two medical interventions than traditional
methods [17].

The present study used MAICs to compare garadacimab to two dosing regimens of lanadelumab in the treatment
of patients with HAE. By using IPD from the RCTs with garadacimab (the phase II trial, NCT03712228, and
pivotal phase III VANGUARD, NCT04656418), and SLD for the pivotal phase IIT lanadelumab trial (HELP,
NCT02020889), MAICs were used to estimate the relative efficacy and impact on QoL of garadacimab versus
lanadelumab.

Materials & methods

Systematic literature search & feasibility assessment

The purpose of this MAIC is to assess the comparative efficacy of garadacimab and lanadelumab as LTP in
adolescences and adults with HAE. To minimize the risk of missing studies, a systematic literature review (SLR)
following established best practices [18,19] was conducted on 11 August 2022 to broadly identify relevant RCTs
evaluating patients (>12 years old) with HAE. Details of SLR materials and methods are provided in Supplementary
Appendix A. The evidence base informed by this SLR for TP in patients with HAE identified eight RCTs. The
RCTs identified by the SLR were further filtered to isolate trials evaluating only garadacimab and lanadelumab
to fulfil the objective of this current analysis. Of these, two RCTs investigated garadacimab (VANGUARD and a
phase II trial) and one trial investigated lanadelumab (HELP), which were the focus for this analysis (Table 1). The
studies were of good quality as assessed using the Centre for Reviews and Dissemination RCT checklist (2008)
(Supplementary Appendix A7) [20].
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While there were some differences in trial duration, patient baseline characteristics, and trial enrollment criteria,
clinical opinion (IJ, MD; and IP, DVM, PhD) deemed the three trials sufficiently similar in terms of trial
design, eligibility criteria, baseline patient characteristics and outcome assessments as to be appropriate for assessing
comparative efficacy via MAICs (Supplementary Appendix B). Notably, there were slight differences in the treatment
plans between the trials. Firstly, the VANGUARD and phase II trials administered a single loading dose of
garadacimab (400 mg subcutaneously [SC] in VANGUARD trial, and 100 mg intravenously in the phase II trial)
in the first month of treatment, whereas the HELP trial did not administer a loading dose. Treatments schedules
were administered as follows: at a dose of 200 mg SC once monthly in VANGUARD (garadacimab 200 QM);
300 mg SC once every 2 weeks (lanadelumab 300 Q2W) or once every 4 weeks (lanadelumab 300 Q4W) in HELP;
and once every 4 weeks in the phase II trial (garadacimab 200 Q4W). Based on clinical opinion, the doses used in
VANGUARD and phase II trials of garadacimab were considered equivalent and referred to as QM going forward
for the purposes of these analyses.

Eligibility criteria

Eligibility criteria from VANGUARD, the phase I1 trial for garadacimab, and HELP are available in Supplementary
Appendix C. Overall, the eligibility criteria among the trials were either similar or unable to be adjusted for due to
HELP having broader criteria.

Outcomes of interest
Outcomes of interest were determined by investigating the pivotal trials for reported outcomes, which were then
narrowed down using a feasibility assessment (Supplementary Appendix B). Outcomes assessed in this analysis
included four efficacy outcomes and one QoL outcome. The primary outcome assessed in this analysis was time-
normalized number of HAE attacks. Secondary efficacy outcomes included time-normalized number of HAE
attacks requiring on-demand treatment, time-normalized number of moderate and/or severe HAE attacks and
proportion of attack-free patients. The QoL outcome was change from baseline to day 182 in total Angioedema
Quality of Life (AE-QoL) score. The aforementioned outcomes were reported in VANGUARD, the phase II trial
for garadacimab, and HELDP, except for change from baseline in total AE-QoL score, which was not reported in the
phase II garadacimab trial.

Outcome definitions from all three trials are available in Supplementary Appendix D. The outcomes were defined
similarly across trials where reported, with the only difference being that the phase II garadacimab trial had a shorter
treatment period (12 weeks) than VANGUARD and HELP (26 weeks).

Data sources

VANGUARD was a double-blind, parallel arm, phase III randomized placebo controlled clinical trial conducted
to characterize efficacy and safety of garadacimab in adolescent and adult patients aged 12 years and older with
HAE [211. The intention-to-treat (ITT) population consisted of 64 patients who were randomized to receive 200 mg
garadacimab SC once monthly (QM; n = 39) or placebo (PBO; n = 25) [22]. Patients received either garadacimab
or placebo for 26 weeks.

The phase II trial for garadacimab was a double-blind, parallel arm, randomized placebo controlled clinical trial
conducted to characterize efficacy and safety of garadacimab in adult patients with HAE [23]. The ITT population
consisted of 32 patients who were randomized to receive garadacimab SC at 75 mg every 4 weeks (Q4W; n = 9),
200 mg Q4W (n = 8), 600 mg Q4W (n = 7) or PBO (n = 8) [5]. Patients received treatment over a period of
12 weeks.

HELP was a double-blind, parallel arm, phase III randomized placebo controlled clinical trial conducted to
characterize safety and efficacy of lanadelumab in patients with HAE [10]. A total of 125 patients were included in
the ITT population and were randomized to receive lanadelumab SC at 150 mg Q4W (n = 29), 300 mg Q4W
(n =29), 300 mg Q2W (n = 27) or PBO (n = 41). The treatment period was 26 weeks.

IPD were available for the VANGUARD and the phase II garadacimab trials, and SLD were available for the
HELP trial. The present analysis pools the IPD from VANGUARD and the phase II garadacimab trials in the
analyses of all outcomes, except for change from baseline in total AE-QoL score, which was not reported in the
phase II garadacimab trial.
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Dosages of interest

Dosages of interest included garadacimab 200 mg QM, lanadelumab 300 mg once every 2 weeks (300 Q2W) and
lanadelumab 300 mg once every 4 weeks (300 Q4W; Table 1). For the purposes of this analysis, the dosages of
lanadelumab were compared with garadacimab 200 QM in separate MAICs.

Selection of treatment effect modifiers

Cross-trial differences in treatment effect modifiers (TEMs) of the study populations can bias comparisons if
left unadjusted [15]. Before conducting the analyses, a list of potential TEMs consisting of baseline characteristics
reported across the VANGUARD, phase II garadacimab, and HELP trials were identified. The TEMs were then
ranked by internal clinical experts (IJ and IP) based on the likelihood that each covariate would be treatment
effect modifying of the outcomes of interest. Once a consensus among all internal clinical experts was reached,
a pooled rank-ordered list of TEMs was generated. To reduce the potential for bias, this list was shared with an
external European clinical expert for objective validation. Once validated, the final ranked list of TEMs was applied
to all outcomes of interest (Supplementary Appendix E). The base case analyses adjusted for all TEMs based on
availability across trials.

Statistical analysis

Separate MAICs between garadacimab 200 mg QM and the two doses of lanadelumab (300 mg Q2W and Q4W)
were conducted using methods outlined by the National Institute for Health and Care Excellence (NICE) Decision
Support Unit (DSU) Technical Support Document (TSD) 18 (15,17]. Detailed MAIC methodology is provided in
Supplementary Appendix F. All MAIC analyses were performed using R version 3.6.1 or higher (R Core Team,
Vienna, Austria) based on the code provided in the NICE DSU TSD 18 [15].

Since VANGUARD, the phase II trial for garadacimab, and HELP can be connected via a common comparator
(placebo), anchored MAICs were conducted to compare all continuous and rate outcomes. Unanchored MAICs
(i.e., exclusion of placebo arms) were performed for the binary outcome (proportion of attack-free patients), given
zero patients experienced an event in the placebo arms of VANGUARD and the phase II garadacimab trial for this
outcome. To reduce between-study heterogeneity, the IPD from VANGUARD and the phase II garadacimab trials
were ‘matched and adjusted’ to the HELP SLD based on the ranked TEMs. Patients in the garadacimab trials were
reweighted using a propensity score model so that the distribution of the identified baseline characteristics (that
are TEMs) matched those reported in HELP [17,24]. Between-study heterogeneity was assessed using standardized
mean differences (SMDs) before and after adjustment (where an SMD between 0 and 0.1 is considered a small
difference, an SMD >0.1 and <0.2 is a moderate difference, and an SMD >0.2 is a substantial difference) [25].
The effective sample size (ESS) was calculated to reflect the impact of weighting on the available information in
the IPD [17).

The relative treatment effect estimate for garadacimab versus lanadelumab was then derived using the reweighted
garadacimab trials population. The target estimate for the MAIC was perceived as the average treatment effect in
the comparator; a mapping of the outcome for patients taking garadacimab to the HELP population. Continuous
outcomes were modelled using a weighted generalized linear model (GLM) with a Gaussian likelihood and identity
link function with the outcome and the binary treatment indicator. For rate outcomes, estimates were derived
from a weighted GLM using a Poisson likelihood and log link function with the outcome, the binary treatment
indicator, and normalized baseline attack rate in the model to align with reported data from HELP [10]. For the
binary outcome, simulated IPD was generated for HELP with follow-up set to 182 days (26 weeks) for each
simulated patient and included together with the pooled IPD for the garadacimab trials in a weighted GLM using
a binomial likelihood and complementary log-log (cloglog) link function with the outcome and covariates for
treatment. Differences in trial follow-up were adjusted for in the rate and binary outcomes. Relative treatment
effects for garadacimab versus lanadelumab were expressed as mean differences (MD) for continuous outcomes,
rate ratios (RRs) for rate outcomes, and hazard ratios (HRs) for binary outcomes. The corresponding variance was
estimated using a robust sandwich estimator and 95% confidence intervals (Cls) were reported [15,26,27].

Scenario analyses
Scenario analyses were conducted to investigate the impact on the treatment effect estimates, and the ESS, when
adjusting sequentially for TEMs in the analyses. For example, the first MAIC scenario adjusted for the top ranked
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Table 2. Unadjusted and adjusted baseline characteristics for VANGUARD and phase Il Garadacimab Trial
(pooled) and HELP in analysis for time-normalized number of hereditary angioedema attacks, time-normalized

number of hereditary angioedema attacks requiring on-demand treatment and time-normalized number of
moderate and/or severe attacks (anchored): garadacimab 200 QM versus lanadelumab 300 Q2W.

Characteristics HELP (lanadelumab Pooled VANGUARD and phase Il (garadacimab 200 QM and PBO arms)

00 QR e () Unadjusted Adjusted

arms)’

1 characteristic 2 characteristics 3 characteristics 4 characteristics

n =68 n=79% ESS =74 ESS = 64 ESS = 64 ESS =61

Stat. Stat. SMD Stat. SMD Stat. SMD Stat. SMD Stat. SMD
HAE attack rate during 3.8 (2.9)% 3.4(2.28) 0.165 3.8(295 O 3.8(296) O 3.8(296) O 3.8(296) O
run-in, mean (SD)
Weight <75 kg, % 52.9%1 35.4% 0.357 33.8% 0.392 52.9% 0 52.9% 0 52.9% 0
Age <40 years, % 47.1%1 46.8% 0.005 46.3% 0.017 46.2% 0.017 47.1% 0 47.1% 0
Female, % 72.1%5 55.7% 0.347 54.4% 0.373 61.4% 0.228 61.3% 0.231 72.1% 0

THELP SLD was pooled for the lanadelumab 300 Q2W and PBO arms following the methods reported in the Cochrane Handbook for Systematic Reviews of Interventions
version 6.4.(22).

£0One subject who received placebo in VANGUARD had missing outcome data and was removed from the analysis.

SData source: Table 1 in Banerji et al. taken from [10].

1Data source: Table 7 taken from [28].

An SMD between 0 and 0.1 is considered a small difference, an SMD >0.1 and <0.2 is a moderate difference, and an SMD >0.2 is a substantial difference. ESS is rounded
to whole numbers.

ESS: Effective sample size; HAE: Hereditary angioedema; MAIC: Matching-adjusted indirect comparison; PBO: Placebo; QM: Once monthly; Q2W: Every 2 weeks; SD: Standard
deviation; SLD: Summary-level data; SMD: Standardized mean difference.

TEM only, the second scenario adjusted for the top two ranked TEMs, the third scenario analysis adjusted for the
top three ranked TEMs and the final scenario, i.e., base case, adjusted for all available ranked TEMs.

Results
Garadacimab 200 QM versus lanadelumab 300 Q2W
Balance of populations

The distribution of baseline characteristics before and after the adjustment process for the anchored analyses of the
rate outcomes (e.g., time-normalized number of HAE attacks, time-normalized number of HAE attacks requiring
on-demand treatment and time-normalized number of moderate and/or severe attacks) is presented in Table 2.
The percentage of patients age <40 years was similar between trials (SMD = 0.005). The pooled garadacimab
200 QM + PBO population had a moderately lower mean HAE attack rate during run-in (SMD = 0.165), and
substantially fewer patients with weight <75 kg (SMD = 0.357) and female patients (SMD = 0.347) compared
with the lanadelumab 300 Q2W + PBO population. After adjustment, there was a 23% reduction in ESS and the
pooled patient characteristics of garadacimab 200 QM + PBO matched those of lanadelumab 300 Q2W + PBO.

For the unanchored analysis performed for the proportion of attack-free patients outcome, the distribution of
baseline characteristics before and after the adjustment process is presented in Table 3. The pooled garadacimab
200 QM population had slightly fewer patients with weight <75 kg (SMD = 0.017). The mean HAFE attack
rate during run-in (SMD = 0.006) and percentage of female patients were almost identical between populations
(SMD = 0.006). There was a moderately lower percentage of patients age <40 years (SMD = 0.188) in the pooled
garadacimab 200 QM population compared with the lanadelumab 300 Q2W population. After adjustment, there
was a 4% reduction in ESS and the pooled patient characteristics of garadacimab 200 QM matched those of
lanadelumab 300 Q2W.

For the anchored analysis performed for the AE-QoL change from baseline to day 182, the distribution of baseline
characteristics before and after the adjustment process is presented in Table 4. The garadacimab 200 QM + PBO
population from VANGUARD had a moderately lower percentage of patients age <40 years (SMD = 0.113)
and substantially lower mean HAF attack rate during run-in (SMD = 0.304), percentage of patients with weight
<75 kg (SMD = 0.348) and percentage of female patients (SMD = 0.250), compared with patient characteristics
of lanadelumab 300 Q2W + PBO population. After adjustment, there was a 49% reduction in ESS and the
patient characteristics of garadacimab 200 QM + PBO from VANGUARD matched those of lanadelumab 300
Q2W + PBO.
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Table 3. Unadjusted and adjusted baseline characteristics for VANGUARD and phase Il Garadacimab Trial

(pooled) and HELP in analyses for proportion of attack-free patients (unanchored): garadacimab 200 QM versus
lanadelumab 300 Q2W.
HELP (lanadelumab

Characteristics Pooled VANGUARD and phase Il (garadacimab 200 QM)

300.Q2w) Unadjusted Adjusted
1 characteristic 2 characteristics 3 characteristics 4 characteristics
n=27 n =47 ESS = 47 ESS =47 ESS =45 ESS =45
Stat. Stat. SMD Stat. SMD Stat. SMD Stat. SMD Stat. SMD
HAE attack rate during 3.5 (2.3)F 3.5(2.56) 0.006 35(233) 0 35(233) 0 35233 0 35233 0
run-in, mean (SD)
Weight <75 kg, % 37.0%* 36.2% 0.017 36.2% 0.016 37.0% 0 37.0% 0 37.0% 0
Age <40 years, % 51.9%% 42.6% 0.188 42.5% 0.189 42.5% 0.190 51.9% 0 51.9% 0
Female, % 55.6% 55.3% 0.006 55.9% 0.006 56.0% 0.008 54.3% 0.026 55.6% 0

TData source: Table 1 in Banerii et al. taken from [10].

¥Data source: Table 7 taken from [28].

An SMD between 0 and 0.1 is considered a small difference, an SMD >0.1 and <0.2 is a moderate difference, and an SMD >0.2 is a substantial difference. ESS is rounded
to whole numbers.

ESS: Effective sample size; HAE: Hereditary angioedema; MAIC: Matching-adjusted indirect comparison; PBO: Placebo; QM: Once monthly; Q2W: Every 2 weeks; SD: Standard
deviation; SMD: Standardized mean difference.

Table 4. Unadjusted and adjusted baseline characteristics for VANGUARD and HELP in analysis for change from

baseline to day 182 in AE-Qol total score (anchored): garadacimab 200 QM versus lanadelumab 300 Q2W.

HELP (lanadelumab VANGUARD (garadacimab 200 QM and PBO arms)
300 Q2W and PBO

Characteristics

Unadjusted Adjusted
arms)
1 characteristic 2 characteristics 3 characteristics 4 characteristics

n=68" n=53% ESS =31 ESS =27 ESS =27 ESS =27

Stat. Stat. SMD Stat. SMD Stat. SMD Stat. SMD Stat. SMD
HAE attack rate during 3.8 (2.9)% 3.1(1.80) 0.304 3.8(2.97) 0.000 3.8(2.97) 0.000 3.8(2.97) 0.000 3.8(2.97) 0.000
run-in, mean (SD)
Weight <75 kg, % 52.9%1 35.8% 0.348 31.0% 0.454 52.9% 0.000 52.9% 0.000 52.9% 0.000
Age <40 years, % 47.1%1 41.5% 0.113 51.0% 0.078 49.8% 0.054 47.1% 0.000 47.1% 0.000
Female, % 72.1%8 60.4% 0.250 63.0% 0.195 69.7% 0.052 70.7% 0.032 72.1% 0.000

THELP baseline characteristics presented are for all subjects included in ITT population, however the HELP AE-Qol outcome data is only based on 64 patients.

11 subjects in VANGUARD had missing outcome data and were removed from the analysis.

SData source: Table 1 in Banerji et al. taken from [10].

1Data source: Table 7 taken from [28].

An SMD between 0 and 0.1 is considered a small difference, an SMD >0.1 and <0.2 is a moderate difference, and an SMD >0.2 is a substantial difference. ESS is rounded
to whole numbers.

ESS: Effective sample size; HAE: Hereditary angioedema; MAIC: Matching-adjusted indirect comparison; PBO: Placebo; QM: Once monthly; Q2W: Every 2 weeks; SD: Standard
deviation; SMD: Standardized mean difference.

Time-normalized number of HAE attacks

The attack rate for patients receiving garadacimab 200 QM was lower than that of patients receiving lanadelumab
300 Q2W (RR: 0.55; 95% CI: 0.22, 1.37; p = 0.200), but this result was not statistically significant (Table 5).

Scenario analyses showed consistent results (Figure 1).

Proportion of attack-free patients (unanchored MAIC)

Patients receiving garadacimab 200 QM were more likely to be attack-free than patients receiving lanadelumab
300 Q2W (HR: 1.93; 95% CI: 0.92, 4.03; p = 0.080), but this result was not statistically significant (Table 5).
Scenario analyses showed consistent results (Figure 2).

Time-normalized number of HAE attacks requiring on-demand treatment

The rate of attacks requiring on-demand treatment for patients receiving garadacimab 200 QM was lower than
that of patients receiving lanadelumab 300 Q2W (RR: 0.52; 95% CI: 0.20, 1.35; p = 0.180), but this result was
not statistically significant (Table 5). The first scenario analysis showed a statistically significant result favoring
garadacimab (Figure 3).
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Table 5. Summary of results between garadacimab 200 QM versus lanadelumab 300 Q2W and lanadelumab 300

Q4W.

Outcome Treatment effect

Time-normalized number of HAE  RR (95% Cl)
attacks

Proportion of attack-free HR (95% Cl)
patients over the trial periodt

Time-normalized number of HAE  RR (95% Cl)
attacks requiring on-demand
treatment

Time-normalized number of
moderate and/or severe HAE
attacks

Change from baseline to day 182 MD (95% Cl)
in total AE-QoL score

MAIC results

Garadacimab 200 QM vs lanadelumab 300 Q2w

Unadjusted
0.48 (0.20, 1.18)

1.98 (1.00, 3.93)

0.44 (0.17, 1.13)

0.26 (0.08, 0.83)

-7.69 (-23.41, 8.02)

Fully adjusted
0.55 (0.22, 1.37)

1.93 (0.92, 4.03)

0.52(0.20, 1.35)

0.25 (0.07, 0.84)

-17.38 (-33.67, -1.08)

Bold values indicate statistical significance and correspond to a two-tailed p-value < 0.05.
An RR <1 indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q2W or lanadelumab 300 Q4W.

An HR >1 indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q2W or lanadelumab 300 Q4W.

An MD <0 indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q2W or lanadelumab 300 Q4W.
TUnanchored MAICs were considered the base case analysis for the proportion of attack-free patients. Anchored MAICs were not feasible.
Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; HR: Hazard ratio; MAIC: Matching-adjusted indirect comparison; MD: Mean difference; QM:

Once monthly; Q2W: Every 2 weeks; Q4W: Every 4 weeks;

RR: Rate ratio.

Garadacimab 200 QM vs lanadelumab 300 Q4W

Unadjusted
0.23 (0.11, 0.50)

3.13(1.47, 6.67)

0.22 (0.09, 0.51)

0.16 (0.06, 0.48)

-11.60 (-27.24, 4.03)

Fully adjusted
0.29 (0.13, 0.63)

3.25(1.45, 7.29)

0.29 (0.13, 0.66)

0.15 (0.05, 0.49)

-21.29 (-37.39, -5.18)

Scenario Original,n ESS RR (95% CI) p-value
Unadijusted 79 79 f = 0.48 (0.20, 1.18)  0.111
+ HAE attack rate during run-in 79 74 f = 0.40 (0.16, 1.01)  0.051
+ Weight, <75 kg 79 64 f = | 0.52 (0.21,1.29) 0.159
+ Age, <40 years 79 64 } = { 0.51(0.21, 1.28) 0.155
+ Sex, female 79 61 } - 0.55 (0.22, 1.37) 0.200

T T T
0.00 0.25 0.50

T
0.75 100

Favors garadacimab 200 QM

T
1.25

1
1.50

Favors lanadelumab 300 Q2W

Figure 1. Summary of time-normalized number of hereditary angioedema attacks versus lanadelumab 300 Q2W.
An RR below 1.0 indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q2W. To align
with the statistical analysis methodology reported for HELP, normalized baseline HAE attack rate was included as a
model covariate and the logarithm of time (days) for each patient that was observed during the treatment period was
included as an offset in the model that estimates the relative treatment effect of garadacimab 200 QM versus placebo.
This model-adjustment covariate and offset were included in every MAIC scenario as well as the ‘unadjusted’ analysis.
Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; QM: Once monthly; Q2W: Every 2

weeks; RR: Rate ratio.

Time-normalized number of moderate &/ or severe HAE attacks

The rate of moderate and/or severe attacks for patients receiving garadacimab 200 QM was a quarter that of
patients receiving lanadelumab 300 Q2W (RR: 0.25; 95% CI: 0.07, 0.84; p = 0.026) and this was statistically
significant (Table 5). Scenario analyses showed consistent results (Figure 4).
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Scenario Original,n ESS HR (95% Cl) p-value
Unadjusted 47 47 = { 1.98 (1.00, 3.93) 0.051
+ HAE attack rate during run-in 47 47 f & | 1.92 (0.93, 3.98) 0.078
+ Weight, <75 kg 47 47 f = { 1.93 (0.93, 4.00) 0.076
+ Age, <40 years 47 45 f = | 1.93 (0.93, 4.04) 0.079
+ Sex, female 47 45 f { 1.93 (0.92, 4.03) 0.080

T T T T T 1

I T
0.50 1.00 150 2.00 2.50 3.00 3.50 4.00 4.50
Favors lanadelumab 300 Q2W Favors garadacimab 200 QM

Figure 2. Summary of proportion of attack-free patients versus lanadelumab 300 Q2W. An HR above 1.0 indicates
an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q2W. To account for differences in trial
duration, an offset of the logarithm of time (days) of the maximum follow-up for each patient was included in the
model. This offset was included in every MAIC scenario as well as the ‘unadjusted’ analysis.

Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; HR: Hazard ratio; QM: Once monthly;
Q2W: Every 2 weeks.

Scenario Original,n ESS RR (95% CI) p-value
Unadijusted 79 79 f ! 0.44 (0.17,1.13) 0.086
+ HAE attack rate during run-in 79 74 } i 0.36 (0.13, 0.95) 0.040
+ Weight, <75 kg 79 64 } i 0.49 (0.19, 1.27) 0.142
+ Age, <40 years 79 64 } = i 0.49 (0.19, 1.26) 0.138
+ Sex, female 79 61 } = i 0.52 (0.20, 1.35) 0.180

[ T T T T 1
0.00 025 050 075 100 125 150
Favors garadacimab 200 QM Favors lanadelumab 300 Q2W

Figure 3. Summary of time-normalized number of hereditary angioedema attacks requiring on-demand treatment
versus lanadelumab 300 Q2W. An RR below 1.0 indicates an improved outcome for garadacimab 200 QM relative to
lanadelumab 300 Q2W. To align with the statistical analysis methodology reported for HELP, normalized baseline HAE
attack rate was included as a model covariate and the logarithm of time (days) for each patient that was observed
during the treatment period was included as an offset in the model that estimates the relative treatment effect of
garadacimab 200 QM versus placebo. This model-adjustment covariate and offset were included in every MAIC
scenario as well as the ‘unadjusted’ analysis.

Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; QM: Once monthly; Q2W: Every 2
weeks, RR: Rate ratio.

Change from baseline to day 182 in total AE-QoL score

AE-QoL scores for patients receiving garadacimab 200 QM from VANGUARD were estimated to improve by an
average of 17.38 points compared with patients receiving lanadelumab 300 Q2W (MD: -17.38; 95% CI: -33.67,
-1.08; p = 0.037), and this result was statistically significant (Table 5). The second and third scenario analyses
showed statistically significant results favoring garadacimab (Figure 5).
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Scenario Original,n ESS RR (95% CI) p-value
Unadjusted 79 79 f = ! 0.26 (0.08, 0.83) 0.024
+ HAE attack rate 79 74} = ! 0.21 (0.06, 0.71) 0.012
during run-in
+ Weight, <75 kg 79 64 | = ! 0.22 (0.06, 0.78) 0.019
+ Age, <40 years 79 64 | = ! 0.23 (0.06, 0.78) 0.019
+ Sex, female 79 61 f = ! 0.25 (0.07, 0.84) 0.026
[ T T T
0.00 0.25 0.50 0.75 1.00

Favors garadacimab 200 QM Favors lanadelumab 300 Q2W

Figure 4. Summary of time-normalized number of moderate and/or severe hereditary angioedema attacks versus
lanadelumab 300 Q2W. An RR below 1.0 indicates an improved outcome for garadacimab 200 QM relative to
lanadelumab 300 Q2W. To align with the statistical analysis methodology reported for HELP, normalized baseline HAE
attack rate was included as a model covariate and the logarithm of time (days) for each patient that was observed
during the treatment period was included as an offset in the model that estimates the relative treatment effect of
garadacimab 200 QM versus placebo. This model-adjustment covariate and offset were included in every MAIC
scenario as well as the ‘unadjusted’ analysis.

Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; QM: Once monthly; Q2W: Every

2 weeks; RR: Rate ratio.

Scenario Original,n ESS MD (95% CI) p-value
Unadjusted 53 53 : = | -769(-23.41,8.02)  0.337
+ HAE attack rate 53 31 : = : -11.06 (-27.13,5.00)  0.177
during run-in
+Weight, <75 kg 53 27 | = I -18.36 (-34.73, -1.99)  0.028
+Age, <40 years 53 27 = ! -17.23 (-33.55,-0.91)  0.039
+ Sex, female 53 27 | = ! -17.38 (-33.67,-1.08)  0.037
T 1

[ T T T T T T
-35 -30 25 20 -15 -10 -5 0 5 10
Favors garadacimab 200 QM Favors lanadelumab 300 Q2W

Figure 5. Change from baseline to day 182 in AE-Qol total score versus lanadelumab 300 Q2W. An MD below 0
indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q2W.

AE-QoL: Angioedema Quality of Life Questionnaire; ESS: Effective sample size; HAE: Hereditary angioedema; MAIC:
Matching-adjusted indirect comparison; MD: Mean difference; QM: Once monthly; Q2W: Every 2 weeks.

Garadacimab 200 QM versus Lanadelumab 300 Q4W
Balance of populations

The distribution of baseline characteristics before and after the adjustment process for the anchored analysis is
presented in Table 6. The pooled garadacimab 200 QM + PBO population had a slightly higher percentage of
patients age <40 years (SMD = 0.051) and a substantially lower mean HAE attack rate during run-in (SMD = 0.201)
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Table 6. Unadjusted and adjusted baseline characteristics for VANGUARD and phase Il Garadacimab Trial
(pooled) and HELP in analysis for time-normalized number of hereditary angioedema attacks, requiring

on-demand treatment, and time-normalized number of moderate and/or severe attacks (anchored):
garadacimab 200 QM versus lanadelumab 300 Q4W.

Characteristics HELP (lanadelumab Pooled VANGUARD and phase Il (garadacimab 200 QM and PBO arms)

EID AR en] Y Unadjusted Adjusted

arms)’

1 characteristic 2 characteristics 3 characteristics 4 characteristics

n=70 n=79% ESS =73 ESS =58 ESS =58 ESS =55

Stat. Stat. SMD Stat. SMD Stat. SMD Stat. SMD Stat. SMD
HAE attack rate during 3.9 (3.0)% 3.4(2.28) 0.201 3.9(3.000 0 3.9(3.000 0 3.9(3.000 0 3.9(3.000) 0
run-in, mean (SD)
Weight <75 kg, % 57.1%1 35.4% 0.445 33.4% 0.490 57.1% 0 57.1% 0 57.1% 0
Age <40 years, % 44.3%1 46.8% 0.051 46.1% 0.037 46.3% 0.040 44.3% 0 44.3% 0
Female, % 75.7%5 55.7% 0.431 54.4% 0.459 63.2% 0.275 63.4% 0.269 75.7% 0

THELP SLD was pooled for the lanadelumab 300 Q4W and PBO arms following the methods reported in the Cochrane Handbook for Systematic Reviews of Interventions
version 6.4 [22].

£0One subject who received placebo in VANGUARD had missing outcome data and was removed from the analysis.

SData source: Table 1 in Banerji et al. taken from [10].

9Data source: Table 7 in Lanadelumab (Takhzyro) CADTH Clinical Review Report [28].

An SMD between 0 and 0.1 is considered a small difference, an SMD >0.1 and <0.2 is a moderate difference, and an SMD >0.2 is a substantial difference. ESS is rounded
to whole numbers.

ESS: Effective sample size; HAE: Hereditary angioedema; MAIC: Matching-adjusted indirect comparison; PBO: Placebo; QM: Once monthly; Q4W: Every 4 weeks; SD: Standard
deviation; SMD: Standardized mean difference.

Table 7. Unadjusted and adjusted baseline characteristics for VANGUARD and phase Il Garadacimab Trial

(pooled) and HELP in analyses for proportion of attack-free patients (unanchored): garadacimab 200 QM versus
lanadelumab 300 Q4W.

Characteristics HELP (lanadelumab Pooled VANGUARD and phase Il (garadacimab 200 QM)
300i0aW) Unadjusted Adjusted
1 characteristic 2 characteristics 3 characteristics 4 characteristics
n=29 n=47 ESS = 47 ESS =43 ESS =43 ESS =42
Stat. Stat. SMD Stat. SMD Stat. SMD Stat. SMD Stat. SMD
HAE attack rate during 3.7 (2.5)F 3.5(2.56) 0.073 37(.53) 0 37(53) 0 37(253) 0 37(253) 0
run-in, mean (SD)
Weight <75 kg, % 48.3%*% 36.2% 0.247 35.1% 0.269 48.3% 0 48.3% 0 48.3% 0
Age <40 years, % 44.8%*% 42.6% 0.045 42.7% 0.042 42.5% 0.047 44.8% 0 44.8% 0
Female, % 65.5%1 55.3% 0.209 55.5% 0.205 57.4% 0.167 57.0% 0.176 65.5% 0

TData source: Table 1 in Baneriji et al. taken from [10].

Data source: Table 7 in Lanadelumab (Takhzyro) CADTH Clinical Review Report [28].

An SMD between 0 and 0.1 is considered a small difference, an SMD >0.1 and <0.2 is a moderate difference, and an SMD >0.2 is a substantial difference. ESS is rounded
to whole numbers.

ESS: Effective sample size; HAE: Hereditary angioedema; MAIC: Matching-adjusted indirect comparison; PBO: Placebo; QM: Once monthly; Q4W: Every 4 weeks; SD: Standard
deviation; SMD: Standardized mean difference.

compared with the lanadelumab 300 Q4W + PBO population. There were also substantially fewer patients with
weight <75 kg (SMD = 0.445) and female patients (SMD = 0.431) in the pooled garadacimab 200 QM population
compared with the lanadelumab 300 Q4W + PBO population. After adjustment, there was a 30% reduction in
ESS and the pooled patient characteristics of garadacimab 200 QM + PBO matched those of lanadelumab 300
Q4W + PBO.

For the unanchored analysis performed for proportion of attack-free patients outcome, the distribution of
baseline characteristics before and after the adjustment process is presented in Table 7. The pooled garadacimab
200 QM population had a slightly lower percentage of patients age <40 years (SMD = 0.045) and a slightly lower
mean HAF attack rate during run-in (SMD = 0.073). There were substantially fewer patients with weight <75 kg
(SMD = 0.247) and female patients (SMD = 0.209) in the pooled garadacimab 200 QM population compared
with the lanadelumab 300 Q4W population. After adjustment, there was an 11% reduction in ESS and the pooled
patient characteristics of garadacimab 200 QM matched those of lanadelumab 300 Q4W.
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Table 8. Unadjusted and adjusted baseline characteristics for VANGUARD and HELP in analysis for change from

baseline to day 182 in AE-Qol total score (anchored): garadacimab 200 QM versus lanadelumab 300 Q4W.

Characteristics HELP (lanadelumab VANGUARD (garadacimab 200 QM and PBO arms)

SOOI dIRED) Unadjusted Adjusted

arms)

1 characteristic 2 characteristics 3 characteristics 4 characteristics

n=70" n=53% ESS = 30 ESS =24 ESS =24 ESS =24

Stat. Stat. SMD Stat. SMD Stat. SMD Stat. SMD Stat. SMD
HAE attack rate during 3.9 (3.0)8 3.1(1.80) 0.341 3.9(3.01) 0.000 3.9(3.02) 0.000 3.9(3.02) 0.000 3.9(3.02) 0.000
run-in, mean (SD)
Weight <75 kg, % 57.1%1 35.8% 0.436 30.5% 0.556 57.1% 0.000 57.1% 0.000 57.1% 0.000
Age <40 years, % 44.3%1 41.5% 0.056 51.2% 0.139 49.7% 0.108 44.3% 0.000 44.3% 0.000
Female, % 75.7%5 60.4% 0.333 63.2% 0.274 71.6% 0.093 73.5% 0.051 75.7% 0.000

THELP baseline characteristics presented are for all subjects included in ITT population, however the HELP AE-Qol outcome data is only based on 65 patients.

£11 subjects in VANGUARD had missing outcome data and were removed from the analysis.

SData source: Table 1 in Banerji et al. taken from [10].

4Data source: Table 7 in Lanadelumab (Takhzyro) CADTH Clinical Review Report [28].

An SMD between 0 and 0.1 is considered a small difference, an SMD >0.1 and <0.2 is a moderate difference, and an SMD >0.2 is a substantial difference. ESS is rounded
to whole numbers.

ESS: Effective sample size; HAE: Hereditary angioedema; MAIC: Matching-adjusted indirect comparison; PBO: Placebo; QM: Once monthly; Q4W: Every 4 weeks; SD: Standard
deviation; SMD: Standardized mean difference.

For the anchored analysis performed for the AE-QoL change from baseline to day 182, the distribution of baseline
characteristics before and after the adjustment process is presented in Table 8. The garadacimab 200 QM + PBO
population from VANGUARD had a slightly lower percentage of patients age <40 years (SMD = 0.056) and
substantially lower mean HAE attack rate during run-in (SMD = 0.341), percentage of patients with weight
<75 kg (SMD = 0.436), and percentage of female patients (SMD = 0.333), compared with patient characteristics
of the lanadelumab 300 Q4W + PBO population. After adjustment, there was a 55% reduction in ESS and the
patient characteristics of garadacimab 200 QM + PBO from VANGUARD matched those of lanadelumab 300
Q4W + PBO.

Time-normalized number of HAE attacks

The attack rate for patients receiving garadacimab 200 QM was less than a third of that for patients receiving
lanadelumab 300 Q4W (RR: 0.29; 95% CI: 0.13, 0.63; p = 0.002) and this result was statistically significant
(Table 5). Scenario analyses showed consistent results (Figure 6).

Proportion of attack-free patients (unanchored MAIC)

Patients receiving garadacimab 200 QM were at least three-times more likely to be attack-free than patients receiving
lanadelumab 300 Q4W (HR: 3.25; 95% CI: 1.45, 7.29; p = 0.004) and this result was statistically significant

(Table 5). Scenario analyses showed consistent results (Figure 7).

Time-normalized number of HAE attacks requiring on-demand treatment

The attack rate for patients receiving garadacimab 200 QM was less than a third of that for patients receiving
lanadelumab 300 Q4W (RR: 0.29; 95% CI: 0.13, 0.66; p = 0.003) and this result was statistically significant
(Table 5). Scenario analyses showed consistent results (Figure 8).

Time-normalized number of moderate and/ or severe HAE attacks

The attack rate for patients receiving garadacimab 200 QM was less than a fifth of that for patients receiving
lanadelumab 300 Q4W (RR: 0.15; 95% CI: 0.05, 0.49; p = 0.001) and this result was statistically significant
(Table 5). Scenario analyses showed consistent results (Figure 9).

Change from baseline ro day 182 in total AE-QoL score

AE-QoL scores for garadacimab 200 QM from VANGUARD were estimated to improve by an average of 21.29
points compared with lanadelumab 300 Q4W (MD: -21.29; 95% CI: -37.39, -5.18; p = 0.010) and this result
was statistically significant (Table 5). The second and third scenario analyses showed statistically significant results
favoring garadacimab (Figure 10).
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Scenario Original, n ESS RR (95% CI) p-value
Unadjusted 79 79 A 0.23 (0.11,0.50) < 0.001
+ HAE attack rate 79 73 o 0.19 (0.08, 0.42) < 0.001
during run-in
+ Weight, <75 kg 79 58 f = ! 0.26 (0.12,0.58) < 0.001
+ Age, <40 years 79 58 f = ! 0.27 (0.12, 0.59) 0.001
+ Sex, female 79 55 f = ! 0.29 (0.13, 0.63) 0.002
I T T T
0.00 0.25 0.50 0.75 1.00

Favors garadacimab 200 QM Favors lanadelumab 300 Q4W

Figure 6. Summary of time-normalized number of hereditary angioedema attacks versus lanadelumab 300 Q4W.
An RR below 1.0 indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q4W. To align
with the statistical analysis methodology reported for HELP, normalized baseline HAE attack rate was included as a
model covariate and the logarithm of time (days) for each patient that was observed during the treatment period was
included as an offset in the model that estimates the relative treatment effect of garadacimab 200 QM versus placebo.
This model-adjustment covariate and offset were included in every MAIC scenario as well as the ‘unadjusted’ analysis.
Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; QM: Once monthly; Q4W: Every

4 weeks; RR: Rate ratio.

Scenario Original,n ESS HR (95% CI)  p-value
Unadjusted 47 47 f = ! 3.13 (1.47,6.67)  0.003
+ HAE attack rate 47 47 f = { 3.05(1.37,6.79)  0.006
during run-in
+ Weight, <75 kg 47 43 f - { 3.24 (1.45,726)  0.004
+ Age, <40 years 47 43 i = I 3.24 (1.44,726)  0.004
+ Sex, female 47 42 i = i 3.25 (1.45,729)  0.004
T T T T T T 1

1 2 3 4 5 6 7 8
Favors lanadelumab 300 Q4W Favors garadacimab 200 QM

Figure 7. Summary of proportion of attack-free patients versus lanadelumab 300 Q4W. An HR above 1.0 indicates
an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q4W. To account for differences in trial
duration, an offset of the logarithm of time (days) of the maximum follow-up for each patient was included in the
model. This offset was included in every MAIC scenario as well as the ‘unadjusted’ analysis.

Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; HR: Hazard ratio; QM: Once monthly;
QA4W: Every 4 weeks.

Discussion

Garadacimab and lanadelumab, two monoclonal antibodies targeting respectively activated FXII (6] and kallikrein [10]
in the pathophysiology of HAE, have demonstrated favorable outcomes as long-acting prophylactic treatments for
HAE 16,10,23], but have not been compared in any head-to-head trials. To fill this knowledge gap, the present study

10.57264/cer-2024-0237 J. Comp. Eff. Res. (2025) 240237 é‘ Becarls



MAIC between garadacimab & lanadelumab for HAE  Research Article

Scenario Original,n ESS RR (95% CI) p-value

L

0.22 (0.09, 0.51) < 0.001

T_
|

Unadjusted 79 79

+ HAE attack rate 79 73 e 0.18 (0.07,0.43) < 0.001
during run-in
+Weight, <75 kg 79 58 —= — 0.26 (0.11,0.61)  0.002

+Age, <40 years 79 58 i = i 0.27 (0.12,0.62)  0.002
+ Sex, female 79 55 i = i 0.29 (0.13,0.66)  0.003
I T T T
0.00 0.25 0.50 0.75 1.00

Favors garadacimab 200 QM Favors lanadelumab 300 Q4W

Figure 8. Summary of time-normalized number of HAE attacks requiring on-demand treatment versus lanadelumab
300 Q4W. An RR below 1.0 indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300
Q4W. To align with the statistical analysis methodology reported for HELP, normalized baseline HAE attack rate was
included as a model covariate and the logarithm of time (days) for each patient that was observed during the
treatment period was included as an offset in the model that estimates the relative treatment effect of garadacimab
200 QM versus placebo. This model-adjustment covariate and offset were included in every MAIC scenario as well as
the ‘unadjusted’ analysis.

Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; QM: Once monthly; Q4W: Every 4
weeks; RR: Rate ratio.

Scenario Original,n ESS RR (95% CI) p-value
Unadjusted 79 79 o 0.16 (0.06, 0.48) < 0.001
+ HAE attack rate 79 73 A 0.13 (0.04, 0.40) < 0.001
during run-in

+ Weight, <75 kg 79 58 B 0.14 (0.04, 0.45)  0.001
+ Age, <40 years 79 58 ] 0.14 (0.04, 0.45) < 0.001
+ Sex, female 79 55  — 0.15(0.05,0.49)  0.001

[ T T T
0.00 0.25 0.50 0.75 1.00

Favors garadacimab 200 QM Favors lanadelumab 300 Q4W

Figure 9. Summary of time-normalized number of moderate and/or severe hereditary angioedema attacks versus
lanadelumab 300 Q4W. An RR below 1.0 indicates an improved outcome for garadacimab 200 QM relative to
lanadelumab 300 Q4W. To align with the statistical analysis methodology reported for HELP, normalized baseline HAE
attack rate was included as a model covariate and the logarithm of time (days) for each patient that was observed
during the treatment period was included as an offset in the model that estimates the relative treatment effect of
garadacimab 200 QM versus placebo. This model-adjustment covariate and offset were included in every MAIC
scenario as well as the ‘unadjusted’ analysis.

Cl: Confidence interval; ESS: Effective sample size; HAE: Hereditary angioedema; QM: Once monthly; Q4W: Every 4
weeks; RR: Rate ratio.
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Scenario Original,n ESS MD (95% ClI) p-value
Unadjusted 53 53 : = | -11.60 (-27.24,4.03)  0.146
+ HAE attack rate 53 30 f = ! -14.79 (-30.78, 1.19)  0.070
during run-in
53 24 | = | -23.48 (-39.74, -7.22)  0.005

+ Weight, <75 kg

53 24 | = | -21.06 (-37.21, -4.91)  0.011
+ Age, <40 years

53 24 } = ! -21.29 (-37.39, -5.18)  0.010
+ Sex, female

T T T T T T T T 1
40 -85 -30 25 20 15 -10 -5 0 5

Favors garadacimab 200 QM Favors lanadelumab 300 Q4W

Figure 10. Change from baseline to day 182 in AE-QoL total score versus lanadelumab 300 Q4W. An MD below 0
indicates an improved outcome for garadacimab 200 QM relative to lanadelumab 300 Q4W.

AE-QoL: Angioedema Quality of Life Questionnaire; ESS: Effective sample size; HAE: Hereditary angioedema; MAIC:
Matching-adjusted indirect comparison; MD: Mean difference; QM: Once monthly; Q4W: Every 4 weeks.

conducted MAICs to estimate the comparative efficacy of garadacimab 200 QM (using IPD from VANGUARD
and the phase II trial) and lanadelumab 300 Q2W/Q4W (using SLD from HELP).

In comparison to lanadelumab 300 Q2W, garadacimab 200 QM reduced the rate of time-normalized number of
moderate and/or severe HAE attacks by 75% and improved AE-QoL scores from baseline to day 182 by an average
of 17 points; both of these findings were statistically significant. Furthermore, in the comparison to lanadelumab
300 Q4W, garadacimab 200 QM reduced both the rate of time-normalized number of HAE attacks and HAE
attacks requiring on-demand treatment by 71%, reduced the rate of time-normalized number of moderate and/or
severe HAE attacks by 85%, and improved AE-QoL scores from baseline by an average of 21 points; all of these
findings were statistically significant. Additionally, patients receiving garadacimab 200 QM were three-times more
likely to be attack-free than patients receiving lanadelumab 300 Q4W, and this finding was statistically significant.
Garadacimab also showed improvements of the remaining outcomes in comparison to lanadelumab 300 Q2W;, but
these results were not statistically significant.

Both garadacimab and lanadelumab inhibit bradykinin production, but they have different molecular targets in
the signaling cascade. While garadacimab targets activated factor XIla, lanadelumab inhibits a downstream target
kallikrein, both of which reduce the bradykinin formation characteristic of HAE [7]. Given that the present indirect
treatment comparisons showed garadacimab improved outcomes or provided at least similar benefit compared with
two regimens of lanadelumab, it is possible that the inhibition of a mediator eatlier in the pathway may more
effectively improve outcomes for LTP in patients with HAE.

Another possible reason for the observed results is the difference in treatment schedules between trials. In
the VANGUARD and phase II trials evaluating garadacimab, patients were given a loading dose (400 mg
in VANGUARD, and 100 mg in phase II) once in the first month of treatment with subsequent doses of
200 mg every month for the remainder of the study duration. The HELP trial evaluating lanadelumab did
not have a loading dose schedule. Although it is unclear what the impact of this loading dose has on these
results, given the relatively short duration of the trials — both 26 weeks, we can speculate that the impact
of the garadacimab loading dose may have influenced the beneficial outcomes observed in our analysis via
increased bioavailability or through some other biological interaction of pharmacodynamic/pharmacokinetic
properties leading patients to reach the therapeutic window sooner, which was then maintained by subsequent
doses. While MAICs can adjust for population-level differences, inherent residual limitations to study designs
may persist.
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The impact of HAE on health-related QoL and patient burden should be considered when a patient is presented
with LTP treatment options. Validated patient-reported outcome measures, such as the AE-QoL, are recommended
to monitor disease activity, impact, and control for LTP in patients with HAE [29]. In both VANGUARD and HELP
trials, AE-QoL was assessed prior to treatment administration. However, AE-QoL was assessed more frequently
in VANGUARD (every month for 6 months) than in HELP (only at baseline, day 98, day 182 and follow-up).
These differences in assessment frequency cannot be addressed by the present analysis, but monthly garadacimab
showed statistically significant favorable change in AE-QoL score when compared with both Q2W and Q4W
doses of lanadelumab. Therefore, these consistent findings suggest that the impact of assessment frequency is
minimal on QoL in patients with HAE. Additionally, a minimal clinically important difference in AE-QoL
score of at least 6 points for patients to notice a change has been established (301. In this analysis, garadacimab
was shown to improve AE-QoL by 17 points when compared with lanadelumab Q2W and by 21 points when
compared with Q4W, suggesting that the QoL improvement with garadacimab is both statistically significant
and clinically meaningful. In terms of treatment burden, patient compliance in LTP is paramount in achieving
treatment success, and this can be affected by dosing schedules. While patient burden was not assessed in this
analysis, in cases where the clinical efficacy between treatments is similar, a patient may prefer infrequent dosing to
improve compliance and lessen the treatment burden. For this reason, once monthly dosing may be preferrable to
biweekly dosing.

The comparative efficacy of lanadelumab has been previously assessed in HAE via two network meta-analyses
(NMAs). One of which investigated lanadelumab versus berotralstat versus intravenous Cl-esterase inhibitor [31],
and another that investigated lanadelumab versus intravenous Cl-esterase inhibitor [321. Both NMAs found
lanadelumab to be favored over the comparator in terms of efficacy (e.g., reduction in HAE attack rate, achieving
>90% reduction in monthly HAE attacks, and extending attack-free intervals) [31,32]. Since garadacimab was not
included in the aforementioned published NMAs, the present study is the first indirect treatment comparison
analysis utilizing IPD in the form of MAICs to indirectly compare garadacimab and lanadelumab for the LTP
treatment of HAE, and it is the first indirect treatment comparison to evaluate lanadelumab’s comparative impact
on QoL. Additionally, a prospective study was conducted in Hong Kong that investigated the efficacy, safety, and
QoL of LTP in HAE using garadacimab or lanadelumab, but only aggregate outcomes were reported and the two
treatments were not compared [33].

Several strengths of this study should be noted. First, analyses were performed according to best practice for
conducting and reporting MAICs following the NICE DSU TSD 18 to ensure transparency and reproducibility [15].
Further, a rigorous feasibility assessment was performed to highlight any sources of inter-trial heterogeneity
between the included studies (Supplementary Appendix B). One such source of heterogeneity was variation in trial
duration/follow-up time across the included studies. While VANGUARD and HELP had a similar follow-up time
of 26 weeks, the phase I trial for garadacimab had a notably shorter follow-up time of 12 weeks. Since patients
are more likely to experience fewer events for the binary endpoint included (proportion of attack-free patients)
simulated IPD was generated for HELP to account for this difference.

Additionally, since placebo was a common comparator in VANGUARD, the phase II trial for garadacimab,
and HELP, anchored analyses were conducted for all outcomes, except proportion of attack-free patients due
to zero events which necessitated unanchored analysis. As such, the MAICs only needed to adjust for differ-
ences in TEMs across trials. Scenario analyses were also conducted to explore how the results and ESS were
impacted by incrementally adjusting for all TEMs in order of importance, as indicated by clinical experts.
The base case MAIC analyses for each outcome adjusted for all feasible clinically important TEMs to ensure
trial populations were aligned as closely as possible. The results across unadjusted and adjusted scenarios anal-
yses showed similar relative efficacy of garadacimab 200 QM to lanadelumab 300 Q2W or lanadelumab 300
Q4W. This demonstrates the robustness of results and reinforces the findings from the base case analyses in
this study.

This study was not without limitations. The language of the SLR was restricted to include English-only
articles at the study selection stage, which may have led to the exclusion of relevant documents in other
languages. The literature review results were validated by clinical experts in an attempt to mitigate the lan-
guage bias. Given that most of the key studies identified were published in English journals, it is likely that
this was a minor limitation. However, it should be noted that this restriction was not applied to the search
strategy.
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Regarding the analysis, one limitation was the inability to fully match patient populations according to eligibility
criteria across trials. Despite efforts made to align populations, VANGUARD and, especially the phase II trial for
garadacimab, were narrower for some eligibility criteria compared with HELP resulting in unresolved heterogeneity
between trials. Key sources of heterogeneity included trial phase (the phase II trial for garadacimab differed from
VANGUARD and HELP which were phase III trials), treatment period duration (the phase II trial had a shorter
treatment period at 12 weeks than VANGUARD and HELP at 26 weeks), dosing schedules (every 4 weeks in
the phase II trial for garadacimab, once monthly in VANGUARD, and every 2 or 4 weeks in HELP), and trial
eligibility criteria (e.g., age and baseline HAE attack rate; the phase II trial for garadacimab enrolled patients
>18 years old whereas VANGUARD and HELP enrolled patients aged >12 years old, and minimum baseline
HAE attack rates were >2 attacks per month in the phase II trial for garadacimab and >1 attack per month
in VANGUARD and HELP). Additionally, there is inherent heterogeneity in trial designs that was unable to
be accommodated by the MAIC. These differences include trial phases (VANGUARD and HELP were phase
III), study sponsors (VANGUARD and phase II garadacimab trials were sponsored by CSL Behring; HELP was
sponsored by Shire), study locations (all trials enrolled patients from Canada, Germany and the US; VANGUARD
enrolled patients from Hungary, Israel and the Netherlands; the phase II garadacimab trial enrolled patients from
Israel; and HELP enrolled patients from Italy, Jordan, Puerto Rico and the UK), and the use of loading doses
(present in the VANGUARD and phase II garadacimab trials; absent in the HELP trial). Although MAICs can
adjust for differences in TEMs, the uncertainty in the analysis estimates must be considered in the context of these
remaining differences.

Another limitation was related to data availability of all TEMs. Anchored MAIC methodology assumes that
all TEMs are balanced across trials; however, these analyses could only account for characteristics reported in the
comparator publications. Therefore, it is possible that covariates not considered in this analysis could have impacted
the outcomes of interest. For example, history of anxiety and history of depression were respectively ranked as the
third and fourth most important covariates to adjust for by clinical experts; however, these characteristics were
not reported by HELP and could not be adjusted for in these analyses. Another limitation was related to low
event numbers in the outcome of proportion of attack-free patients. Since zero subjects achieved attack-free status
in the placebo arms of VANGUARD and the phase II trial for garadacimab, it was inappropriate to conduct an
anchored MAIC for this outcome. Instead, an unanchored MAIC was performed. Unanchored MAIC:s rely on the
assumption that both prognostic factors and TEM:s are balanced across trials; however, only one subject achieved
an attack-free status in the placebo arm of HELP which suggests that prognostic differences across trials may be
minimal. Lastly, it should be acknowledged that some TEMs may not be accounted for in the MAICs of QoL due
to reporting limitations. However, given the importance of improving QoL in aiding clinical decision-making in
HAE, it was of interest for these analyses.

This study has practical implications in the treatment of patients with HAE using LTP. While indirect treatment
comparisons are not replacements for direct head-to-head evidence of comparative efficacy, these analyses serve as
a tool to support clinical, regulatory and reimbursement decision-making. Future directions in the LTP for HAE
disease space should involve indirect analyses of safety outcomes to provide a holistic understanding of treatment
benefit. Patients with HAE vary in demographics and disease-related factors, and thus population-adjusted analyses
like MAIC:s provide valuable insight in the absence of direct evidence. This is particularly valuable in regions where
modern diagnostics and therapies are limited; as international guidelines for HAE are regularly revised and updated,
this analysis may be used to aid in developing a global standard for LTP in patients with HAE [29].

Conclusion

The results of these MAICs show improved efficacy and QoL with garadacimab compared with lanadelumab in
the long-term prophylactic treatment of patients with HAE. Compared with lanadelumab Q2W/, garadacimab
statistically significantly reduced the rate of time-normalized number of moderate and/or severe HAE attacks by at
least 75% and significantly improved QoL as assessed by a change from baseline in AE-QoL total score compared
with lanadelumab Q2W. Compared with lanadelumab Q4W, treatment with garadacimab provided statistically
significant improvements in all clinical outcomes assessed, which includes number of HAE attacks, proportion of
attack-free patients, number of HAE attacks requiring on-demand treatment, number of moderate and/or severe
HAE attacks and change from baseline in total AE-QoL score. Overall, these results suggest that garadacimab
may provide improved therapeutic benefit compared with lanadelumab in the long-term prophylactic treatment of
patients with HAE.
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Summary points

e Garadacimab and lanadelumab are two monoclonal antibodies targeting activated FXII and kallikrein,
respectively in the pathophysiology of hereditary angioedema (HAE), that have demonstrated favorable
outcomes as long-acting prophylactic treatments for HAE; however, the comparative efficacy of garadacimab and
lanadelumab has not been assessed in any head-to-head clinical trials.

o To fill this data gap, matching-adjusted indirect comparisons (MAICs) were conducted to assess the relative
efficacy and impact on quality of life of garadacimab (200 mg QM) and two dosages of lanadelumab (300 mg
Q2W and 300 mg Q4W) for the long-term prophylaxis treatment in patients with HAE.

e The MAICs used individual patient data from two garadacimab trials (VANGUARD and a phase Il trial) and
summary-level data from one trial for lanadelumab (HELP). Prior to analysis, a rigorous feasibility assessment of
inter-trial heterogeneity was conducted and trials were determined to be similar enough to compare.

e A list of potential treatment effect modifiers was developed and then ranked in order of importance by clinical
experts. The final list was applied to all outcomes and the base case analyses adjusted for all treatment effect
modifiers based on availability.

e The primary outcome was time-normalized number of HAE attacks. Secondary efficacy outcomes included
time-normalized number of HAE attacks requiring on-demand treatment, time-normalized number of moderate
and/or severe HAE attacks and proportion of attack-free patients. Quality of life was also assessed via change
from baseline in AE-Qol total score.

e Given the presence of a common comparator (placebo), anchored MAICs were considered feasible for all
outcomes except proportion of attack-free patients. Unanchored MAICs were conducted for this outcome given
zero patients experienced an event in the placebo arms of VANGUARD and the phase Il garadacimab trials.

e Compared with lanadelumab 300 Q2W, garadacimab 200 QM statistically significantly reduced number of
moderate and/or severe HAE attacks and improved AE-QolL score.

e Compared with lanadelumab 300 Q4W, garadacimab 200 QM showed statistically significant improvements in all
outcomes assessed, which includes number of HAE attacks, proportion of attack-free patients, number of HAE
attacks requiring on-demand treatment, number of moderate and/or severe HAE attacks and change from
baseline in total AE-QoL score.

e Our results suggest that garadacimab may provide improved efficacy and quality of life in long-term prophylactic
treatment of patients with hereditary angioedema.
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