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ABSTRACT

Background: Clinical trial designs evaluating on-demand therapies for hereditary angioedema
attacks have evolved in response to changes in treatment guidelines. Sebetralstat, an oral plasma
kallikrein inhibitor, was evaluated in 2 randomized, placebo-controlled clinical trials, which
instructed early treatment of attacks with no minimum severity requirement.

Objective: Characterize the efficacy and safety of sebetralstat by pooling data from phase 2 and
3 trials.

Methods: This pooled analysis included participants (phase 2, aged >18 years; phase 3, aged
>12 years) who received >1 dose of study drug (phase 2, sebetralstat 600 mg or placebo; phase
3, sebetralstat 300 mg or 600 mg, or placebo). Efficacy outcomes included times to beginning of
symptom relief within 12 h, reduction in severity within 12 h, and complete attack resolution
within 24 h. P values were not adjusted for multiplicity.

Results: 377 attacks were treated: 87 with sebetralstat 300 mg; 151 with sebetralstat 600 mg;
139 with placebo. Median (interquartile range) time to treatment was 32.5 min (8.0-94.0).
Baseline severity was rated as “Mild” (46.2%), “Moderate” (40.6%), or “Severe”/"Very Severe”
(12.7%). Compared with placebo, time to beginning of symptom relief was faster with
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sebetralstat (300 mg; 600 mg [P = 0.0001; P < 0.0001]), as was reduction in severity (P = 0.0038;
P < 0.0001) and complete attack resolution (P = 0.0021; P < 0.0001). Median time to beginning
of symptom relief was 1.6 h (0.8-7.0) and 1.8 h (1.0-4.3) with sebetralstat 300 mg and 600 mg,
respectively, and 8.3 h (1.5 to >12) with placebo. Sebetralstat had a safety profile comparable to

placebo.

Conclusion: Across phase 2 and 3 clinical trials, sebetralstat enabled early treatment, provided
effective symptom relief versus placebo, and was well tolerated, regardless of attack location or

baseline severity.

Clinical trial registration: ClinicalTrials.gov Identifier NCT04208412, registered on 2019-07-
02; ClinicalTrials.gov Identifier NCT05259917 (KONFIDENT), registered on 2022-02-22.

Keywords: Hereditary angioedema, Sebetralstat, Early treatment, Efficacy, On-demand

treatment

INTRODUCTION

Hereditary angioedema (HAE) is a rare genetic
disease characterized by recurrent and unpre-
dictable attacks of mucosal and subcutaneous
tissue swelling,”? which can be life-threatening if
involving the airway.® Most cases of HAE are
caused by either C1 inhibitor (C1INH) deficiency
(HAE-CTINH-Type1) or dysfunction (HAE-C1INH-
Type2).?

Historically, HAE treatment guidelines recom-
mended treating attacks based on location and
severity; however, these recommendations have
evolved over time®® based on primary clinical trial
results, post hoc analyses, and evidence from real-
world studies of on-demand therapies. Current
guidelines recommend patients: 1) consider
treatment of all attacks, regardless of severity or
anatomic location; 2) administer on-demand
treatment as early as possible to minimize
morbidity and mortality; 3) always carry adequate
on-demand medication for at least 2 attacks,
because the timing and progression of HAE at-
tacks are unpredictable.? International patient
survey data have demonstrated that intravenous
and subcutaneous on-demand therapies can
result in hesitancy stemming from the risk of
injection-site reactions and present logistical
challenges (eg, storing, carrying, preparing,
finding a discreet and hygienic location); these
factors can result in delayed treatment.®™"? Late or
withheld treatment results in suboptimal clinical
outcomes,>"" therefore it is vital to expedite

time to administration to halt the progression of
attacks and achieve early symptom relief and
attack resolution.

Sebetralstat, a plasma kallikrein inhibitor, was
the first orally administered therapy to be eval-
uated in phase 2 (NCT04208412) and 3
(NCT05259917) clinical trials for on-demand
treatment of HAE attacks.’®"® As of November
2025, it has been approved by regulatory
bodies in the United States, the European
Union, the United Kingdom, Switzerland, and
Australia for the treatment of acute attacks of
HAE in patients aged 12 years and older.’*"®
The phase 2 randomized trial enrolled 68
adults with HAE-C1INH-Type1 or 2 who treated
113 attacks with a single dose of sebetralstat
600 mg or placebo, with a median time of
30 min (interquartile range [IQR] 21-50) from
recognition of attack to treatment. Sebetralstat
was well tolerated and significantly prolonged
time to administration of conventional treatment
and reduced time to beginning of symptom re-
lief compared with placebo.'® In the phase 3
randomized trial, 110 adults and adolescents
with  HAE-C1INH-Typel or 2 treated 264
attacks with sebetralstat 300 mg, 600 mg, or
placebo, with a median time of 41 min (IQR 6-
140) from onset to treatment administration.”®
Both sebetralstat doses significantly shortened
time to beginning of symptom relief, reduction
in attack severity, and complete attack
resolution versus placebo, with no notable
safety signs.
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Rare diseases present unique challenges in clin-
ical research, including small patient populations
and limited resources. Pooled analyses offer a
valuable strategy to overcome these challenges. We
present findings of a pooled analysis of the phase 2
and 3 trials of sebetralstat for on-demand treatment
of HAE attacks, including novel post hoc analyses
made possible with this larger dataset.

METHODS
Trial designs and participants

The phase 2 and phase 3 trials of sebetralstat
were randomized, double-blind, placebo-
controlled, crossover designs and have been
previously described (Table 1).">"® The pooled
population included all randomized participants
who treated >1 qualifying HAE attack with >1
dose of sebetralstat or placebo during the
double-blind treatment period of each trial
(Fig. 1). All participants had access and the ability
to self-administer conventional on-demand ther-
apy (plasma-derived C1INH, recombinant human
C1INH, icatibant, or ecallantide [phase 3 only]).
The efficacy population was analyzed based on
the planned treatment, and the safety population
was analyzed based on the received treatment.

The trials were approved by the relevant insti-
tutional review board or ethics committee, fol-
lowed good clinical practice guidelines, observed
the Declaration of Helsinki, and followed the
guidance of the International Conference on
Harmonization. All participants provided written
informed consent, with a parent or legally autho-
rized representative providing signed informed
consent when required.

Participants were randomly assigned to
administer a single oral administration of sebe-
tralstat 600 mg or placebo in 1 of 2 sequences
(phase 2, 1:1); or sebetralstat 300 mg, sebetralstat
600 mg, or placebo in 1 of 6 predetermined se-
quences (phase 3, 1:1:1:1:1:1; Fig. 1)
Randomization was performed in both trials
using a permutated-block method; phase 3 was
stratified by use of long-term prophylaxis at
enrollment. Both trials were performed in a
double-blind manner.

Attack treatment and characteristics

In the phase 2 trial, attack eligibility was deter-
mined by the trial physician (or qualified
designee) via telephone with the participant. Par-
ticipants were instructed to treat attacks within 1 h
of recognition. Attacks rated “Severe” or above on
the Patient Global Impression—Severity (PGI-S)
scale and/or with an attack location of the neck
and above were ineligible. Participants could take
conventional treatment 4 h after (or earlier, if
warranted for severity) study drug administration.
Attacks requiring conventional injectable treat-
ment were classified as treatment failures and
right censored to the end of the analysis window.
A minimum 48-h washout period (of study drug
and/or conventional treatment) was required be-
tween eligible attacks.

In the phase 3 trial, attack eligibility was deter-
mined by the participant; participants were
required to be able to identify the start of eligible
attacks. Participants were instructed to administer
treatment “as early as possible” after attack
recognition. Any location was eligible, but due to
the possibility of treating potentially life-
threatening attacks with placebo, severe laryn-
geal attacks were not eligible ("Mild”/"Moderate”
laryngeal attacks were eligible). An additional
dose of the study drug could be taken >3 h after
the first dose if the participant considered symp-
toms severe enough to require an additional
dose. Conventional on-demand treatment could
be taken >1 h after the second administration of
study drug if attack symptoms were considered
severe enough to warrant its use (as determined
by the participant). A minimum 48-h washout
period (of study drug and/or conventional treat-
ment) was required between eligible attacks.

In both trials, participants were asked to use a
diary to record the date and time(s) that the
dose(s) of study drug was taken, time from attack
onset, location, severity, and use of conventional
on-demand treatment, as applicable. Participants
recorded the onset of symptom relief and attack
severity using the 7-point Patient Global
Impression-Change (PGI-C; ratings range from
“Much Better” to “Much Worse") scale and the 5-
point PGI-S (ratings range from “None” to “Very
Severe”) scale, respectively. Attacks rated by the
patient as baseline severity of “None” on the PGI-S



Phase 2

Phase 3

Age

>18y

>12y

Diagnosis

HAE-
C1INH-
Typel or
HAE-
C1INH-
Type2

HAE-
C1INH-
Typel or
HAE-
C1INH-
Type2

Documented
attacks in the
previous
3 months

Prophylactic
therapy

Not allowed

Stable dose/
regimen for at
least 3 months

before
screening

Assessment
schedule

Every 30 min
for the first
4 h after first
taking the
study drug,
then every
hour from 4
to 12 h, every
3hfrom12+to
24 h, and
once at 36
and 48 h

Every 30 min
for the first
4 h after first
taking the
study drug,
then every
hour from 4
to 12 h, every
2 h from 12 to
24 h, and
once at 36
and 48 h

Number of
administrations

Single

Second optional

Attack
location

Below
the neck

Any

Attack
severity

Less than
"severe” on
the patient

global
impression-
severity
scale at
baseline

Excluded
severe
laryngeal
attacks at
baseline (as
categorized
by the
participant)

Sites | Countries

25

53

10
(regions
included

Europe
and North
America)

17
(regions
included
Europe,

North
America,
and Asia-

Pacific)

Table 1. Designs of pooled phase 2 and phase 3 sebetralstat trials.'®"® C1INH, C1 inhibitor; h, hours; HAE, hereditary angioedema; HAE-C1INH-Type1, HAE due to C1INH deficiency; HAE-C1INH-
Type2; HAE due to C1INH dysfunction.

LO¥ 101 9z0z noloem /910101 /Bio"10p//:dny

LOYLOL:61 (9202) [euinor uoneziuebiQ ABiaj|y PlIOM “[e 18 unsing-uaiobAy

14


https://doi.org/10.1016/j.waojou.2026.101401

Volume 19, No. 7, July 2026

Phase 2*° |

Phase 3

Attack 1 treatment

Attack 1 treatment

Sebetralstat 300 mg
1-2 doses

Attack 2 treatment

Sebetralstat 600 mg
1 dose

Placebo
1 dose

Sebetralstat 600 mg
1 dose

Placebo
1 dose

Sebetralstat 300 mg
1-2 doses

Sebetralstat 600 mg
1-2 doses

Sebetralstat 600 mg
1-2 doses

Placebo
1-2 doses

Placebo
1-2 doses

Attack 2 treatment
Sebetralstat 600 mg
1-2 doses

Placebo
1-2 doses

Sebetralstat 300 mg
1-2 doses

Placebo
1-2 doses

Sebetralstat 300 mg
1-2 doses

Sebetralstat 600 mg
1-2 doses

Attack 3 treatment
Placebo
1-2 doses

Sebetralstat 600 mg
1-2 doses

Placebo
1-2 doses

Sebetralstat 300 mg
1-2 doses

Sebetralstat 600 mg
1-2 doses

Sebetralstat 300 mg
1-2 doses

Pooled population:

all randomized and treated participants who treated at least 1 HAE attack

Efficacy analysis®:
Sebetralstat 300 mg (phase 3), n=87
Sebetralstat 600 mg (phase 2 and phase 3), n=151
Placebo (phase 2 and phase 3), n=139

*A minimum 48-h washout period was required between each eligible attack.
®*Only data from the randomized, double-blind, placebo-controlled part 2 of the phase 2 study was included.

“The pooled efficacy population was analyzed based on the planned treatment, per the randomly-assigned placebo-controlled sequence; 1 attack
randomized to sebetralstat 300 mg treatment and 1 attack randomized to placebo each were treated with sebetraistat 600 mg.

°The pooled safety population was analyzed based on the attack treatment administered.

Safety analysis®:
Sebetralstat 300 mg (phase 3), n=86
Sebetralstat 600 mg (phase 2 and phase 3), n=151
Placebo (phase 2 and phase 3), n=138

Fig. 1 Trial designs. HAE. hereditary angioedema

were analyzed in the "Mild” group. Assessments
were recorded every 30 min for the first 4 h after
taking the study drug, every hour from 4 to 12 h,
every 3 h (phase 2) or 2 h (phase 3) from 12 to
24 h, at 36 h, and at 48 h.

Efficacy analysis

Sebetralstat efficacy assessments included time to
beginning of symptom relief and reduction in attack
severity (both within 12 h), complete attack resolu-
tion within 24 h, and use of conventional HAE treat-
ment within 12 h of study drug administration. The
beginning of symptom relief was defined as an attack
rating of at least "A Little Better” on PGI-C for atleast 2
consecutive time points within 12 h of receiving study
drug.This endpointwas also evaluated in subgroups:
primary attack location (ie, mucosal, abdominal only,
subcutaneous); baseline attack severity (ie, "Mild",
“"Moderate”, “Severe” or “Very Severe”); age (ie, >12
to <18 years, >18 years); sex; geographic region (ie,
Europe, North America, Asia-Pacific); and baseline

treatment regimen (ie, on-demand only, on-demand
plus long-term prophylaxis); all subgroup analyses
are descriptive and not powered for formal interac-
tion testing. A reduction in attack severity was
defined as an improved rating on PGI-S for at least 2
consecutive time points within 12 h of study drug
administration. Complete attack resolution was
defined as a PGI-S rating of “None” (no symptoms)
within 24 h of study drug administration. Additional
assessments included time to substantial reduction
of symptom burden within 12 h, defined as time to a
decrease in PGI-S rating to “Mild” for 2 consecutive
time points within 12 h for attacks that had reached
the rating of “Moderate” or worse at baseline.

Safety and tolerability

Safety-related assessments were primarily
measured by adverse events (AEs), including seri-
ousness, severity, and association with study drug.
Safety data were reported as number and propor-
tion of participants reporting AEs and number of
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AEs, categorized according to Medical Dictionary
for Regulatory Activities, version 26.0, system organ
class, and preferred term. To remove the con-
founding effect of concurrent abdominal attacks on
relevant gastrointestinal treatment-emergent AEs
(TEAEs) (including preferred terms of abdominal
pain, nausea, vomiting, dyspepsia, and diarrhea),
the safety population was evaluated to assess the
risk difference between relevant gastrointestinal
TEAEs occurring with sebetralstat versus placebo
among attacks involving subcutaneous or larynx/
throat tissue only.

Statistical analysis

Kaplan-Meier estimates were calculated for
median (IQR) time to beginning of symptom relief,

HAE attacks treated with sebetralstat

Participant parameter

300 mg (n = 87) | 600 mg (n = 151)

reduction in attack severity, complete attack res-
olution, and substantial reduction of symptom
burden. Hazard ratios between treatments for
time to beginning of symptom relief were calcu-
lated with a proportional hazard model control-
ling for sequence and period. Attacks treated with
conventional HAE attack treatment before the
occurrence of the endpoint event were consid-
ered as treatment failure and right-censored at the
end of analysis window. P values were calculated
using the Gehan score transformation test and not
adjusted for multiplicity and were considered
nominal and exploratory. Risk difference was
assessed for relevant gastrointestinal-related
TEAEs using Statistical Analysis System Program-
ming (version 9.4; SAS Institute for Advanced
Analytics, Cary, NC, USA).

HAE attacks
treated with placebo
(n=139)

Age, mean (SD) years 37.2(14.7) 38.0(14.1) 38.5(14.5)
Age group, n (%)

>12 to <18 years 10 (11.5) 1(7.3) 9 (6.5)

>18 years 77 (88.5) 140 (92.7) 130 (93.5)
Sex, n (%)

Male 33(37.9) 65 (43.0) 57 (41.0)

Female 54 (62.1) 86 (57.0) 82 (59.0)
Race, n (%)

White 73 (83.9) 138 (91.4) 128 (92.1)

Black 1(1.1) 0 0

Asian 9 (10.3) 8 (5.3) 7 (5.0)

Other or not reported 4 (4.6) 5(3.3) 4(2.9)
BMI, mean (SD) kg/m2 27.4 (6.4) 27.1 (5.5) 27.1 (5.4)
Geographic region, n (%)

Europe 44 (50.6) 101 (66.9) 98 (70.5)

North America 27 (31.0) 34 (22.5) 28 (20.1)

Asia-Pacific (Australia, Israel, Japan) 16 (18.4) 16 (10.6) 13 (9.4)
Time since diagnosis,” years

Mean (SD) 14.8 (10.3) 17.1 (12.0) 17.7 (12.3)

Median (IQR) 11.1 (6.2-22.3) 15.0 (7.3-24.0) 17.0 (9.0-24.0)
Current treatment regimen, n (%)

On-demand only 68 (78.2) 130 (86.1) 121 (87.1)

On-demand plus prophylaxis 19 (21.8) 21 (13.9) 18 (12.9)

Table 2. Pooled characteristics of participants treated with sebetralstat or placebo. Participants, based on treatment assigned during crossover,
may be represented in multiple columns. BMI, body mass index; HAE, hereditary angioedema;, IQR, interquartile range; SD, standard deviation. “Date of

randomization - date of HAE diagnosis.
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RESULTS
Participants

Between July 2, 2019, and December 8, 2020, 84
adults (>18 years) with HAE were screened for the
phase 2 trial, 68 were enrolled and randomly
assigned to 1 of 2 placebo-controlled sequences.
Between February 23, 2022, and July 30, 2023, 158
adolescents (>12 to <18 years) and adults (>18
years) with HAE were screened for the phase 3 trial;
136 were enrolled and randomly assigned to 1 of 6
placebo-controlled sequences. Among participants
in both trials, 68 in phase 2 and 110 in phase 3
received >1 dose of study drug, and 113 (phase 2)
and 264 (phase 3) HAE attacks were treated. Partici-
pant characteristics were balanced across treatments
(Table 2). The number of participants aged >12 to
<18 years was 13 (7.6%). In the phase 3 trial, 1
attack randomized to sebetralstat 300 mg and 1
attack randomized to placebo each received
sebetralstat 600 mg; these attacks were analyzed
by their planned treatment in the efficacy analysis
and their actual treatment in the safety analysis.

HAE attack characteristics

Of 377 HAE attacks, 87 were treated with
sebetralstat 300 mg (which was only included in
the phase 3 trial), 151 with sebetralstat 600 mg,

300 mg
(n = 87)

and 139 with placebo (Table 3). Attack severity at
the time of treatment did not substantially differ
among treatments; most were rated as "Mild”
(174 [46.2%]) or "Moderate” (153 [40.6%]));
baseline PGI-S rating and baseline attack loca-
tion were missing for 2 attacks treated with
sebetralstat 300 mg. At the time of attack onset,
156 attacks (41.4%) were mucosal; of these, 115
(30.5%) were abdominal-only attacks, and 8 (2.1%)
were laryngeal attacks.

Of 377 HAE attacks, 249 (66.0%) were treated
<1 h after recognition. Median (IQR) time from
attack onset to treatment administration was
32.5 min (8-94) (Supplementary Fig. 1). Attacks
treated within the first quartile (<8 min) were
considered to be treated “earlier,” and those
within the last quartile (>94 min) were
considered “later” For sebetralstat 300 mg,
sebetralstat 600 mg, and placebo, earlier-treated
attacks (43.5%, 55.6%, and 48.0%, respectively)
were more likely to be mild compared with later-
treated attacks (29.6%, 33.3%, and 31.3%, respec-
tively) (Supplementary Table 1).

Efficacy

Sebetralstat was effective in treating HAE at-
tacks versus placebo (Fig. 2). Compared with

Sebetralstat

Primary pooled attack location, n (%)”
Mucosal 3
Laryngeal
Abdominal only 2
Abdominal and subcutaneous 1
Subcutaneous 4
Baseline PGI-S category, n (%)°
Mild"” 3
Moderate 3
Severe/Very severe 1
5

Time from onset of attack to first 3
administration, median (IQR), minutes

Attacks treated in <60 min, n (%)

53 (60.9)

Placebo All HAE attacks
600 mg (n = 139) (N = 377)
(n = 151)
4) 62 (41.1) 58 (41.7) 156 (41.4)
) 2(1.3) 4 (2.9) 8 (2.1)
6) 48 (31.8) 43 (30.9) 115 (30.5)
5) 12 (7.9) 11(7.9) 33(8.8)
3) 89 (58.9) 81 (58.3) 219 (58.1)
4) 69 (45.7) 9 (49.6) 174 (46.2)
2) 62 (41.1) 6 (40.3) 153 (40.6)
6.1) 20 (13.2) 4(10.1) 48 (12.7)
32.0 (7-85) | 32.0 (13-82) |  32.5 (8-94)
103 (68.2) 93 (66.9) 249 (66.0)

Table 3. HAE attack characteristics. Time from onset of attack to first administration was missing for 1 attack treated with sebetralstat 300 mg. HAE,
hereditary angioedema; IQR, interquartile range; PGI-S, Patient Global Impression—Severity. “Baseline PGI-S rating and baseline attack location are missing for
2 attacks in the sebetralstat 300 mg group. ®Included 2 attacks in the sebetralstat 600 mg group and 2 attacks in the placebo group with a baseline PGI-S score

of ‘None'.



8 Aygéren-Plrsiin et al. World Allergy Organization Journal (2026) 19:101401

http://doi.org/10.1016/j.waojou.2026.101401

A Time to beginning of symptom relief®

Sebetralstat 300 mg Sebetralstat 600 mg

1.6 (0.8 t07.0)
0.0001

100+ Median (IQR) time, h
P value®

~
(& ]
1

Cumulative proportion
of attacks (%)
(6]
<

Placebo

18(1.0t04.3) 83 (1.5t0>12)
<0.0001 =

Median time, h
= Sebetralstat 300 mg
==m== Sebetralstat 600 mg

Placebo
0_
T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 1 12
Time from first trial drug administration (h)
B Time to reduction in attack severity®
100- Sebetralstat 300 mg Sebetralstat 600 mg Placebo
Median (IQR) time, h 9.3 (1.5t0>12) 9.1(2.3t0>12) >12 (7.6 to >12)
P value® 0.0038® <0.0001 -

| Median time, h
— Sebetralstat 300 mg
==== Sebetralstat 600 mg
Placebo

Cumulative proportion
of attacks (%)
(6]
<

T T T T T T T 1

5 6 7 8 9 10 1 12

Time from first trial drug administration (h)

C Time to complete attack resolution (no symptoms)¢

-
o
?

Median (IQR) time, h
P value®

~
o
1

| Median time, h
- Sebetralstat 300 mg
==== Sebetralstat 600 mg

Placebo

Cumulative proportion
of attacks (%)
()]
<

Sebetralstat 300 mg Sebetralstat 600 mg Placebo
>24 (8.6 to >24) 24.0(7.0to >24) >24 (19.6 to >24)
0.0021 <0.0001 -

T

6 8

o
N
N

10 12 14 16 18 20 22 24

1

Time from first trial drug administration (h)

*Defined as a rating of at least “A Little Better” on the PGI-C scale for =2 time points in a row

*P values are adjusted compared with placebo.

“Defined as at least a one-level reduction from baseline in PGI-S rating for =2 time points in a row.

“Defined as a PGI-S rating of “None”

Fig. 2 Time to A) beginning of symptom relief, B) reduction in severity, and C) resolution of HAE attacks. Subgroup analyses are
exploratory in nature and not adjusted for multiplicity. Cl, confidence interval; HAE, hereditary angioedema; IQR, interquartile range; NE,
not estimable; PGI-C, Patient Global Impression—Change; PGI-S, Patient Global Impression—Severity

placebo, time to beginning of symptom relief was
significantly faster with sebetralstat 300 mg (P
= 0.0001) and 600 mg (P < 0.0001), as was
reduction in severity (P = 0.0038; P < 0.0001)
and complete attack resolution (P = 0.0021; P
< 0.0001). Higher proportions of attacks treated
with sebetralstat 300 mg and 600 mg achieved

time to beginning of symptom relief within 12 h
versus placebo (66/87 [75.9%], 116/151 [76.8%]
vs 69/139 [49.6%]). A higher proportion of
attacks treated with sebetralstat 300 mg and
600 mg also achieved reduction in severity
within 12 h versus placebo (44/87 [50.6%], 79/
151 [52.3%] vs 38/139 [27.3%]). More attacks
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treated with sebetralstat 300 mg and 600 mg
achieved complete resolution within 24 h versus
placebo (37/87 [42.5%], 77/151 [51.0%] vs 38/
139 [27.3%]).

For HAE attacks rated as “Moderate” or worse
at baseline, the median time to substantial
reduction of symptom burden within 12 h (IQR)
was 5.0 h (1.7 to >12) and 4.6 h (2.2 to >12) for
attacks treated with sebetralstat 300 mg and
600 mg, respectively, and was not reached for
attacks treated with placebo (Supplementary
Table 2). A higher proportion of attacks treated
with sebetralstat 300 mg and 600 mg achieved
substantial reduction of symptom burden within
12 h versus placebo (34/49 [69.4%], 51/82
[62.2%] vs 26/70 [37.1%]) (Supplementary
Fig. 2). Time to attack resolution within 24 h was
comparable across both studies, suggesting that
the difference in instruction phrasing (phase 2:
“within 1 h of recognition” vs phase 3: “as early
as possible”’®"3) did not significantly affect
clinical outcomes.

In the subgroup analysis, results favoring sebe-
tralstat versus placebo were generally consistent
when analyzed by pooled primary HAE attack
location (mucosal, abdominal only, or subcutane-
ous), baseline attack severity, age, sex, geographic
region, and treatment regimen (Fig. 3). Of note,
HAE attacks with a baseline severity of “Severe” or
“Very Severe” more strongly favored sebetralstat
over placebo in terms of time to beginning of
symptom relief compared with attacks with a
baseline severity of “Mild” or “Moderate”, although
results should be interpreted with caution due to
the wide confidence intervals.

Conventional HAE treatment within 12 h of first
study drug administration was used for 12 of 87
attacks (13.8%) treated with sebetralstat 300 mg,
16 of 151 attacks (10.6%) treated with sebetralstat
600 mg, and 38 of 139 attacks (27.3%) treated
with placebo. For HAE attacks rated “Severe” or
“Very Severe” at baseline, conventional medica-
tion was used for 2 of 14 attacks (14.3%) treated
with sebetralstat 300 mg, 3 of 20 attacks (15.0%)
treated with sebetralstat 600 mg, and 6 of 14 at-
tacks (42.9%) treated with placebo.

Safety

The safety population was analyzed based on the
treatment participants received. An overall similar
safety profile was observed between both sebe-
tralstat doses and placebo (Table 4). TEAEs
occurred in 17 of 86 participants (19.8%) who
received sebetralstat 300 mg, 28 of 151
participants (18.5%) who received sebetralstat
600 mg, and 24 of 138 participants (17.4%) who
received placebo. Three serious TEAEs were
reported, none of which were considered
treatment-related by investigators. Two serious
events were reported with sebetralstat 600 mg: 1
event of anisocoria related to lisdexamfetamine use
and 1 event of exacerbation of an attack, for which
the participant did not take the study drug. The only
severe TEAE, as determined by investigator, was 1
event of lumbar disk herniation requiring hospitali-
zation that occurred with sebetralstat 300 mg.

Treatment-related TEAEs occurred in 2 of 86
participants (2.3%) who received sebetralstat
300 mg, 6 of 151 participants (4.0%) who received
sebetralstat 600 mg, and 6 of 138 participants
(4.3%) who received placebo (Table 5). TEAEs that
occurred while on treatment (within 3 days of
study drug administration) were similar across
treatments (Supplementary Table 3). TEAEs were
also similar when separated by dose level
(Supplementary Tables 4 and 5) and attack
location  (Supplementary  Table  6). No
occurrences of dysphagia or TEAEs related to
swallowing were reported. No deaths or
discontinuations due to AEs occurred.

Risk difference analysis in the safety population
identified relevant gastrointestinal TEAEs with a
preceding HAE attack not involving the abdomen.
In such attacks, there were no gastrointestinal
TEAEs reported, with preceding attacks treated
with sebetralstat 300 mg; 3 patients (3.3% among
attacks treated with sebetralstat 600 mg, 2.7%
among all sebetralstat-treated attacks) had 4
gastrointestinal TEAEs with preceding attacks
treated with sebetralstat 600 mg, and 3 patients
(3.6%) had 5 gastrointestinal TEAEs with preced-
ing attacks treated with placebo. The risk differ-
ence (95% Cl) was —0.8 (—5.9-4.3) for the pooled
sebetralstat doses versus placebo, implying no
difference in risk of gastrointestinal TEAEs occur-
ring with sebetralstat versus placebo.
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Sebetralstat Placebo
300mg 600 mg Time to beginning of symptom relief
n n n
_._
Full analysis set 87 151 139 ®
By primary  Mucosal 36 62 58 ’ _._'
HAE attack
location® SO
Abdominal onl 24 48 43
ominal only .
—_——
Subcutaneous 49 89 81 o
—_—
Mild 36 69 69 P
By baseline
HAE attack  \joderate 35 62 56 .'
severity
(PGI-S)° O
Severe or very severe 14 20 14 PS
L
12 to <18 years 10 11 9 PS
By age
218 years 77 140 130 PN
4
Male 88 65 57 PS
By sex
Female 54 86 82 PN
Europe 44 101 98 ps
By region i ®
y reg North America 27 34 28 PS
Asia-Pacific 16 16 13 PS -
By baseline  On-demand only 68 125 118 PS
treatment
regimen® e
On-demand plus prophylaxis 19 21 18 °
I | I 1
0o 1 5 10
— —>

Placebo better Sebetralstat better

® Sebetralstat 300 mg — Placebo’ @ Sebetralstat 600 mg - Placebo

2Confidence intervals are >10 for: Severe or very severe attack severity for attacks treated with sebetralstat 300 mg and the Asia-Pacific region for attacks treated with
sebetralstat 300 mg.

"Baseline primary pooled attack locations: mucosal: an attack involving the larynx/throat or abdomen; abdominal only: an attack with abdomen location only;
subcutaneous: an attack with arms/hands, genitals, legs/feet, head/face/neck, or torso locations. A subgroup analysis of laryngeal attacks was not feasible because
only eight of these attacks occurred: sebetralstat 300-mg and 600-mg doses were administered after two attacks each and placebo after four.

°Baseline PGI-S rating was “None” for two attacks treated with sebetralstat 600mg and two attacks treated with placebo. These attacks are included in the “Mild” group.
dAsia-Pacific region includes Australia, Israel, and Japan.

¢’On-demand only* includes patients from phase 2 and 3. “On-demand plus prophylaxis” only includes patients from phase 3.

¢Treatment difference shown for the subgroup treated with the sebetralstat 300 mg dose are for the phase 3 trial only.

Fig. 3 Efficacy in subgroups, treatment difference (hazard ratios with 95% ClI).? Subgroup analyses are exploratory in nature and not
adjusted for multiplicity. Hazard ratios were estimated using a standard proportional hazards model. Due to model convergence
instability when incorporating shared frailty terms for patient ID, within-participant correlation was not explicitly modeled in the hazard
ratio calculation; therefore, confidence intervals should be interpreted with caution. Cl, confidence interval; HAE, hereditary angioedema;
PGI-S, Patient Global Impression—Severity
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TEAE, number of participants (%), E

Sebetralstat

300 mg
(n = 86)

600 mg
(n =151)

11

Any TEAE
Treatment-related TEAE

Any serious TEAE
Treatment-related serious TEAE

Any severe TEAE
Treatment-related severe TEAE

Any on-treatment TEAE

Treatment-related on-treatment TEAE

Any TEAE leading to study discontinuation
Any TEAE leading to death

17 (19.8) 20
2(2.3)2
1(1.2)1

0
1(1.2)1
0

5(5.8)5
2(23)2
0
0

28 (18.5) 39
6(4.0) 7
2(1.3)2

0

0
0

14(9.3) 18
5(3.3)5
0
0

24 (17.4) 34
6(4.3)7

0
0
0
0
16 (11.6) 21
6(4.3)7

0
0

Table 4. TEAEs. Bold is used to identify categories.Abbreviations: E, number of events; TEAE, treatment-emergent adverse event.

Sebetralstat

System organ class, preferred term, n (%), E

Treatment-related TEAE

Gastrointestinal disorders
Dyspepsia
Upper abdominal pain
Nausea
Anal incontinence

General disorders and administration site conditions
Fatigue

Musculoskeletal and connective tissue disorders
Back pain

Nervous system disorders

Headache
Dysgeusia

Vascular disorders
Hot flush

Reproductive system and breast disorders
Irregular menstruation

Skin and subcutaneous tissue disorders
Rash

300 mg
(n = 86)

2(2.3) 2
1(1.2)1
1(1.2) 1

0

0

0

1(1.2)1
1(1.2)1

O 0O OO0 © O OO0 O o

600 mg

(n =151)

6(4.0)7

3(2.0) 3

1(0.7) 1

1(0.7) 1

1(0.7) 1
0

0

0
1(0.7) 1
1(0.7) 1
2(1.3)2

2(1.3)2
0

1(0.7) 1
1(0.7) 1

S O OO0

Placebo
(n = 138)

6(4.3)7
2(1.4)2

1(0.7)1
1(0.7) 1
1(0.7)1
1(0.7) 1

Table 5. Treatment-related TEAEs. Bold is used to identify categories.E, number of events; n, number of participants with at least 1 adverse event; TEAE,

treatment-emergent adverse event.
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DISCUSSION

Sebetralstat was developed as an oral alterna-
tive to injectable on-demand HAE therapies,
which have proven difficult for patients to admin-
ister and have been associated with treatment
delays and injection-site reactions.®?% 1923 |n this
study, the largest pooled placebo-controlled
analysis of HAE on-demand treatment to date,
consistent results across the phase 2 and 3 sebe-
tralstat trials demonstrated reproducibility and
offered evidence of efficacy for treating attacks
among adolescents and adults with HAE, though
any statistics are nominal and should be consid-
ered exploratory.

Unlike trials of parenteral on-demand HAE
treatments, the phase 2 and 3 trials of sebetralstat
were designed with the goal of treating attacks
early, aiming to intervene before symptomatic
progression. Among 377 attacks treated with
study drug, median time from attack recognition
to treatment was 32.5 min, with 66% of attacks
treated within <1 h. Most prior trials required
patients to travel to a study site for treatment
administration by a healthcare professional within
4-12 h after attack onset.® Although not reported
consistently in prior on-demand HAE trials, time
from onset of symptoms to administration of
treatment was substantially longer for parenterally
administered on-demand treatments versus
sebetralstat.?*?® Pooled results of randomized
clinical trials of recombinant human C1INH had a
median time from attack onset to start of a
treatment infusion of 240 (with 100 U/kg) or 347
(with 50 U/kg) minutes.?? In the phase 3 FAST-3
trial of icatibant, median time from attack onset
to treatment was 6.5 h.?®

Consistent with the concept that earlier use of
on-demand HAE therapy can reduce attack
severity, 46.2% of attacks were mild at the time of
treatment. The baseline severity of attacks that
were treated within the shortest time-to-treatment
quartile was more frequently mild when
compared with attacks treated in the longest time-
to-treatment quartile.

Direct comparisons between clinical trials of on-
demand HAE treatments are complicated by dif-
ferences in their study designs.® In contrast to the
trials of sebetralstat, many earlier trials of
parenteral treatments limited eligible attacks to

those rated moderate or severe, resulting in an
unknown number of untreated mild attacks that
did not progress.® In addition to different
requirements for time to treatment and baseline
severity, different efficacy endpoints were used
across the pivotal trials for the 4 parenteral on-
demand treatments approved before sebetral-
stat, and different metrics were used to assess
symptom relief.>2¢

The similar designs of the sebetralstat phase 2
and 3 trials allowed results to be pooled,
providing more precise estimates of efficacy and
additional participant numbers for subgroup an-
alyses. This pooled analysis showed efficacy
across dose, anatomic location, attack severity,
age, sex, geographic region, and baseline treat-
ment regimen. Subgroup analysis was previously
limited in the individual trials by low numbers of
attacks, highlighting the unique advantage of a
similar trial design in facilitating pooled post hoc
analyses by providing more attacks per subgroup
to demonstrate the consistency and robustness of
the results, though in the absence of formal
interaction testing, results should be considered
descriptive and hypothesis-generating.

In this pooled analysis, sebetralstat was well
tolerated, with a safety profile no different from
that of the placebo.”®"® No treatment-related
TEAEs were serious, severe, or resulted in death
or discontinuation. No occurrences of dysphagia
or TEAEs related to swallowing were reported.
The incidence of vomiting was low (1 event with
sebetralstat 300 mg, 2 events with sebetralstat
600 mg, 3 events with placebo), which is an
important consideration for oral therapies.
Although it can be challenging to distinguish
gastrointestinal TEAEs from abdominal HAE at-
tacks with similar symptoms, a risk difference
analysis  excluding  nonabdominal  attacks
removed this confounding factor and showed a
comparable risk of gastrointestinal TEAEs be-
tween sebetralstat and placebo.

Limitations

Combining data from different studies often
requires careful consideration of potential differ-
ences that can introduce heterogeneity, poten-
tially leading to biased pooled estimates. There
were several differences between the phase 2 and
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3 sebetralstat trials: a 2-way crossover design in
phase 2 versus a 3-way crossover design in phase
3; differences in study populations (ie, permitted
long-term prophylaxis; inclusion of adolescent
patients); and the option for a second adminis-
tration of sebetralstat in phase 3. Finally, the
phase 2 and 3 trials utilized different primary ef-
ficacy endpoints. While the endpoints analyzed
were defined the same way across both studies,
potentially mitigating this difference, this could
influence the robustness and generalizability of
the pooled results, and data should be inter-
preted with caution. Although it has been argued
that a limitation of the phase 2 sebetralstat trial
was lack of data for abdominal attacks,?’
approximately 40% of attacks in this pooled
analysis involved the abdomen, and sebetralstat
showed superior efficacy over placebo in this
subgroup. Because of trial design, there were no
laryngeal attacks in phase 2, and too few
occurred in the phase 3 trial to draw conclusions
related to treatment of laryngeal attacks.
Laryngeal attacks of any severity are being
evaluated in the ongoing, open-label KONFI-
DENT-S study (NCT05505916, EudraCT: 2021-
001176-42) with reported interim analyses.?®

Conclusion

This pooled analysis of results from the phase 2
and 3 trials of sebetralstat in participants with HAE
confirmed the initial trial findings, with an
increased sample size, while permitting a deeper
exploration of safety and efficacy in subgroups.
Both trials of sebetralstat were unique in that they
prioritized early treatment and did not require
participants to meet a minimum baseline attack
severity before treatment, in line with current
guidelines for treatment of HAE attacks.”? Pooled
results show that sebetralstat can offer improved
outcomes across doses and subgroups. Attacks
treated earlier were associated with milder attack

13

severity, supporting the recommendation for
treatment as soon as possible after recognition.
As the first oral on-demand treatment, sebetral-
stat has the potential to transform the manage-
ment of HAE attacks. Its convenient oral
administration route may overcome adherence
barriers associated with injectable therapies,
enabling earlier intervention and improving pa-
tients’ quality of life.

Abbreviations
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