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ABSTRACT

Introduction: Over the last two decades, there
has been no novel acute treatment for migraine
to address the large unmet medical need in
Chinese patients. Lasmiditan, a novel selective
serotonin 1F receptor agonist (ditan), is antici-
pated to bring clinical benefit in Chinese
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patients with migraine. The CENTURION study
is a multi-country, placebo-controlled phase 3
study designed to assess the first attack efficacy
and the consistency of response of lasmiditan in
acute treatment of migraine. This subpopula-
tion analysis pooled Chinese patients’ data from
the primary cohort and additional extended
enrollment cohort which was not published
previously. This is the first analysis focusing on
lasmiditan’s efficacy and safety in Chinese
patients with migraine and aims to provide
relevant evidence for Chinese physicians.

Methods: Patients were randomized 1:1:1 to
one of the three treatment groups for four
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attacks: (a) lasmiditan 100 mg; (b) lasmiditan
200 mg; or (c¢) control group. Primary endpoints
were pain freedom at 2 h (first attack) and pain
freedom at 2h in at least two out of three
attacks. Secondary endpoints included pain
relief, sustained pain freedom, and disability
freedom.

Results: In total, 281 Chinese patients (las-
miditan 100 mg, 95; lasmiditan 200 mg, 92;
control, 94) were treated for at least one
migraine attack. Both doses of lasmiditan
showed improvement versus placebo for pain
freedom at 2 h after first attack, with lasmiditan
200 mg showing nominal significance. An early
onset of effect was observed with lasmiditan
versus placebo. Both doses of lasmiditan
showed better results for all key secondary
endpoints versus placebo. The most commonly
reported treatment-emergent adverse event
across all groups was dizziness.

Conclusion: In the Chinese population, las-
miditan was better than placebo for both pri-
mary endpoints and key secondary endpoints
with an acceptable safety profile. No new safety
signals were detected in the Chinese popula-
tion. These findings are generally consistent
with those observed in the CENTURION study
published data and the established product
profile.

Trial Registration Number: NCT03670810.

Keywords: Chinese population; Consistency;
Efficacy; 5-HT;r receptor agonist; Lasmiditan;
Migraine; Phase 3

Why carry out this study

Although migraine represents a huge
health burden in China, over the last two
decades there has been no novel acute
treatment for migraine to address the
large unmet medical need in Chinese
patients.

Lasmiditan, a novel selective serotonin 1F
receptor agonist (ditan), is anticipated to
bring great clinical benefit in Chinese
patients with migraine.

The current study is a subpopulation
analysis of pooled Chinese patients’ data
from the CENTURION study primary
cohort and additional extended
enrollment cohort which was not
published previously.

This is the first analysis focusing on
lasmiditan’s efficacy and safety in Chinese
patients with migraine and aims to
provide relevant evidence for Chinese
physicians.

What was learned from the study

In the Chinese population, lasmiditan was
better than placebo for both primary
endpoints and key secondary endpoints
with an acceptable safety profile.

The current analysis reports valuable data
that demonstrates consistency with the
efficacy results of the CENTURION study
primary cohort in both single and
multiple migraine attacks and established
product profile.

These findings could further support the
use of lasmiditan in clinical practice and
address the unmet medical need in the
acute treatment of migraine in China.

INTRODUCTION

Migraine is a debilitating primary headache
disorder characterized by severe throbbing,
pulsing headache, and generally associated with
nausea and increased sensitivity to light and
sound [1]. It remains the second disease among
the world’s causes of disability, and the first
among young women, according to Global
Burden of Disease 2019 data [2]. In China, a
population-based study reported that the esti-
mated 1-year prevalence of migraine was 9.3%
[3], causing 5.5 million years lived with dis-
ability (YLDs), representing a huge health bur-
den in China [4].
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For acute treatment of migraine, non-ster-
oidal anti-inflammatory drugs (NSAIDs) are the
most widely used initial medications [5], with
pain freedom at 2 h occurring in 23.8-26.2% of
patients [6]. On the contrary, most interna-
tional guidelines recommend triptans for the
acute treatment of migraine [7, 8], with pain
freedom at 2 h ranging between 20% and 40%
[9]. A real-world study in China showed that
around 55% of patients were currently experi-
encing at least one adverse event (AE) with their
acute medication (such as gastrointestinal
effects with NSAIDs) or insufficient response to
their current acute medication reported by 43%
of patients [10]. Moreover, triptans are con-
traindicated in patients with coronary artery
disease, uncontrolled hypertension, and after
stroke or transient ischemic attack [11]. The
aforementioned data shows that there is a sub-
stantial unmet medical need for acute treat-
ment of migraine in China. Since no novel
acute treatment for migraine was marketed in
China in the last two decades, a novel acute
treatment is required as an effective therapeutic
option for Chinese patients with migraine.

Lasmiditan is a selective serotonin 1F (5-
HT;g) receptor agonist (ditan), approved by the
US Federal Drug Administration (FDA) for the
acute treatment of migraine with or without
aura in adults [12]. Compared to triptans,
5-HTyp/1p receptor agonists, lasmiditan has a
novel mechanism of action without causing
vasoconstriction [13]. In previous phase 3 stud-
ies, lasmiditan demonstrated statistically sig-
nificant superiority versus placebo for pain
freedom at 2 h post-dose, as well as freedom
from patients’ most bothersome symptoms
(MBS) [14, 15]. The phase 3 CENTURION study
was conducted to assess the first attack efficacy
and the consistency of response of lasmiditan as
a treatment for acute migraine attacks [16].
Results from the primary cohort of the CEN-
TURION study confirmed the early and sus-
tained efficacy of lasmiditan 100 mg and
200mg and demonstrated consistency of
response across multiple attacks [16]. The
objective of this subpopulation analysis of the
CENTURION study was to demonstrate a con-
sistent trend in the efficacy and safety of

lasmiditan between the Chinese population and
the primary cohort.

METHODS

Patient Population and Study Design

CENTURION was a multicenter, randomized,
placebo-controlled, double-blind, modified-
parallel, phase 3 study. The key eligibility crite-
ria were patients aged 18years or older;
migraine with or without aura fulfilling the IHS
diagnostic criteria 1.1 or 1.2.1; a history of dis-
abling migraine of at least 1year; Migraine
Disability Assessment Test (MIDAS) score of 11
or higher; migraine onset before the age of
50 years; and 3-8 migraine attacks per month
but less than 15 headache days per month
during the past 3 months. Patients with known
cardiovascular risk factors or disease, with the
exception of history of hemorrhagic stroke and
patients on migraine preventive therapies
(stable for 3 months prior to screening), were
also included. The detailed inclusion and
exclusion criteria were reported previously [16].

Eligible patients per stratification by country
were randomized 1:1:1 to one of three treat-
ment groups for four attacks: (a) lasmiditan
100 mg; (b) lasmiditan 200 mg; or (c) a control
group, which received placebo for three attacks
and lasmiditan 50 mg for either the third or
fourth attack (1:1). The detailed methods and
study design were previously reported [16]. To
meet the registration requirements of the China
regulatory agency, a maximized extended
enrollment (ME2) cohort was further included
in the study to assess the efficacy and safety of
lasmiditan in Chinese patients. The ME2 cohort
was introduced to continue enrollment if the
required pre-specified number of patients was
not achieved in China after the CENTURION
primary cohort met its planned total sample
size for the primary analysis. The current paper
pooled together Chinese patients’ data from the
CENTURION primary cohort and ME2 cohort to
assess the efficacy, safety, and tolerability of
lasmiditan in the acute treatment of migraine
with or without aura.
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The CENTURION study received approval
from the relevant ethics committees [16]
including approval from the master ethics
review board: Chinese PLA general hospital. The
details of the ethics review board are presented
in the supplementary material. The study was
conducted in accordance with the Declaration
of Helsinki of 1964 and its later amendment,
and all patients provided written informed
consent before randomization.

Efficacy Assessments

Study Endpoints

The primary endpoints per treatment group
included (1) proportion of patients who were
pain free at 2 h post-dose during the first attack
and (2) proportion of patients who were pain
free at 2 h post-dose in at least two of three
attacks (consistency of response). The key sec-
ondary endpoints were (1) the proportion of
patients with pain freedom at 1 h post-dose for
lasmiditan 200 mg during the first attack; (2)
the proportion of patients with pain reliefat 1 h
and 2 h post-dose during the first attack; (3) the
proportion of patients with migraine-related
functional disability freedom (defined as having
“not at all” recorded on a four-point scale for
the question “how much is migraine interfering
with normal activities?”) at 2 h post-dose during
the first attack; (4) the proportion of patients
with 24 h sustained pain freedom during the
first attack and 48 h sustained pain freedom
(lasmiditan 200 mg) during the first attack; and
(5) the proportion of patients with pain relief at
2h post-dose in at least two of three attacks
(consistency of response). Other secondary
endpoints also included (1) the proportion of
patients who were either pain free or (2) expe-
rienced pain relief at 2 h post-dose in at least
three of four attacks (consistency of response),
(3) the percentage of patients who used rescue
medication in the 2-24 h period during the first
attack; (4) who were free of their migraine-as-
sociated MBS (MBS was chosen from three
major migraine symptoms, namely nausea,
photophobia, and phonophobia) at 2 h during
the first attack; (5) who reported being “much
better” or “very much better”, as measured

using the Patient Global Impression of Change
(PGIC) seven-point scale for the question “how
do you feel after taking study medication?”, at
2h and 24 h during the first attack; (6) who
reported pain recurrence defined as achieving
pain freedom at 2 h but having a recurrence of
headache pain after 2 h, within 24 or 48 h post-
dose during the first attack; and (7) the pro-
portions of patients in the subpopulation of
triptan insufficient responders (TIR) who
achieved primary and secondary objectives in
each group during the first attack. However,
statistical analysis in the TIR Chinese subpopu-
lation was not conducted because of the small
sample size (n = 13). A pre-specified exploratory
analysis was included to compare lasmiditan
50 mg and placebo using the control group data
from the third and fourth attack.

Assessment of Study Endpoints

Patients were asked to record their response to
study drug over a 48-h post-dose period using
an electronic diary (eDiary) at prespecified time
points. The method of assessments of all the
study endpoints is given in detail in the CEN-
TURION study primary cohort paper [16]. The
therapeutic gain defined as the difference
between the therapeutic response (pain freedom
and pain relief at 2-6 h post-dose for the first
attack) with lasmiditan (100 mg and 200 mg)
and placebo is also presented.

Safety and Tolerability Assessments

Patients were asked at each post-dose assess-
ment (using the eDiary), “Do you feel anything
unusual since you took the study medication
that you have not felt with a migraine before?”
Patients who gave an affirmative response were
instructed to record relevant information in a
paper journal, which was to be reviewed at the
subsequent visit. Treatment-emergent adverse
events (TEAEs) were defined as new or worsen-
ing adverse events during the 48 h after taking a
dose of the study drug. Vital signs and labora-
tory measures were also included in safety
assessments.
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Statistical Analysis

The sample size of the Chinese population was
proposed to meet the local regulatory require-
ment with sufficient exposure in a global
phase 3 study. The total sample size of the
Chinese population was not intended to pro-
vide sufficient power for a region within a
multiregional clinical trial; however, it was
carefully pre-designed to provided sufficient
chance to demonstrate a positive treatment
effect in the Chinese population (i.e., showing
similar efficacy trend as observed in the primary
cohort).

First attack efficacy analyses were conducted
using data from the intent-to-treat (ITT) Chi-
nese population, defined as all randomized
patients who used at least one dose of the study
drug to treat a migraine attack of at least mild
pain severity and with any post-dose pain
severity assessments at or before 2 h post-dose.
Consistency analyses were conducted using
data from the ITT consistency Chinese popula-
tion, defined as all patients who experienced at
least two successes or two failures during ITT-
evaluable attacks (i.e., a treated attack of at least
mild pain severity with any post-dose pain
severity assessments at or before 2 h post-dose).
For the control group, only placebo-treated
attacks were considered; for the lasmiditan
groups, only the first three ITT-evaluable attacks
were considered. In the primary cohort [16],
logistic regression with categorical terms for
treatment and geographic region were used to
evaluate the proportion of patients achieving
pain freedom in the first attack and to assess the
consistency of response that compared lasmid-
itan treatment groups versus placebo. To keep
the evaluation method consistent with the pri-
mary cohort, all the efficacy analyses in this
Chinese subpopulation analysis were conducted
using logistic regression models. For efficacy
responses, patients who received rescue treat-
ment or had missing data were defined as non-
responders [16]. Given the nature of the sub-
population analysis, the outcomes (i.e., P value)
of statistical inferences were intended for
descriptive purpose only. In this subpopulation,
post hoc P values were calculated for both the

primary endpoints, and P < 0.05 was consid-
ered to indicate nominal significance.

Safety analyses were conducted using data
from the safety population, which was defined
as randomized patients who took at least one
dose of study drug. The statistical evaluation
was performed using SAS version 9.4 or higher.

RESULTS

Patients

A total of 326 Chinese patients were random-
ized, including 172 patients from the ME2
cohort and 154 patients from the CENTURION
primary cohort. Among them, 281 patients
(lasmiditan 100 mg, 95; lasmiditan 200 mg, 92;
control, 94) received at least one dose of study
drug and 256 patients (lasmiditan 100 mg, 87;
lasmiditan 200 mg, 87; control, 82) had first
attack efficacy data. Of the 281 treated patients,
238 patients completed the study (Fig. 1).
Patient demographics and baseline charac-
teristics were similar across the three treatment
groups (lasmiditan 100 mg, lasmiditan 200 mg,
and control). The mean age was 37.8 years, and
the majority were female (72.2%). The mean
duration of migraine history was 12.7 years, and
the baseline migraine attack frequency was 4.3
per month. The mean MIDAS score was 36.4,
and the proportion of patients with cardiovas-
cular disease or risk factors was 35.9% (Table 1).

Efficacy Outcomes

Efficacy for First Attack
Patients receiving both doses of lasmiditan
(100 mg and 200 mg) showed improvement
compared to placebo for primary and secondary
endpoints in the Chinese population (Fig. 2,
supplementary Table 1).

Pain Freedom and Pain Relief at 2 h Post-dose
The proportion of patients receiving lasmiditan
100 mg that achieved pain freedom at 2 h post-
dose after the first attack was higher (25.3%)
compared to placebo (13.4%) (odds ratio, OR
2.2 [95% confidence interval, CI 1.0, 4.9];
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Randomized
N =326

Randomized and treated

N =281

!

|

Control Lasmiditan 100 mg Lasmiditan 200 mg
N=94 N=95 N=92
Discontinued, N =11 (12%) Discontinued, N = 19 (20%) Discontinued, N = 13 (14%)
*  Adverse events, 1 (1.1) ¢ Adverse events, 8 (8.4) * Adverse events, 8 (8.7)
* Lack of efficacy, 0 * Lack of efficacy, 2 (2.1) * Lack of efficacy, 0
N Loss of follow up, 0 | = Lossof follow up, 1 (1.1) |_,| = Loss of follow up, 1 (1.1)

*  Noncompliance with drug, 2 (2.1) *  Noncompliance with drug, 0 *  Noncompliance with drug, 0
* Physician decision, 3 (3.2) ¢ Physician decision, 2 (2.1) *  Physician decision, 0
*  Protocol deviation, 3 (3.2) *  Protocol deviation, 0 ¢ Protocol deviation, 0
*  W/D by participant, 2 (2.1) *  W/D by participant, 6 (6.3) *  W/D by participant, 4 (4.3)

Completed Completed Completed

83 (88%) 76 (80%) 79 (86%)

Fig. 1 Patient disposition of the Chinese population cohort. N number of participants in population, /D withdrawal

Table 1 Patient demographics and baseline characteristics

Chinese safety population Control Lasmiditan 100 mg  Lasmiditan 200 mg Total
(N =94) (N =95) (N =92) (V= 281)
Age (years), mean (SD) 38.3 (10.1)  37.5(9.7) 37.5 (9.5) 37.8 (9.7)
Female (%) 69.1 73.7 73.9 72.2
Duration of migraine history (years), mean 13.3 (9.0) 115 (7.9) 13.4 (9.0) 12.7 (8.7)
(SD)
Migraine attacks per month in past 4.4 (1.0) 44 (1.3) 4.3 (1.3) 43 (1.2)
3 months, mean (SD)
Use of preventive medication during study 4.3 42 33 3.9
(%)
Cardiovascular disease or risk factors 38.3 347 34.8 35.9
present” (%)
MIDAS total score, mean (SD) 36.1 (17.5) 36.0 (16.9) 37.2 (18.8) 364 (17.7)

MIDAS Migraine Disability Assessment Test, N number of participants in population, SD standard deviation
*Cardiovascular risk factors were age > 40 years; systolic blood pressure > 140 mmHg and/or medical history of hyper-
tension at baseline; total cholesterol > 240 mg/dL; and diabetes mellitus
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a 100+
-+ Lasmiditan 200 mg
Lasmiditan 100 mg
80 -e- Placebo
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— 28.8%
o »
= =
= 18.8% e
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....... P
0 T L] 1 T 1
0.5 1 2 4 6

Time (hours)

0.5 hour 1 hour 2 hours 4 hours 6 hours
Placebo 3.7% 4.9% 13.4% 19.5% 29.3%
Lasmiditan 1.1% 9.2% 25.3% 48.3% 55.2%
100 mg
Lasmiditan 4.6% 14.9% 32.2% 52.9% 52.9%
200 mg

b 100+ i
-+ Lasmiditan 200 mg
Lasmiditan 100 mg
80- -®- Placebo
=]
E 22.0%
3 19.7%
= 17.5% 15.3% 22.2%
-S "5 601 17.5%, .
s = @d--=-= """ -—___
o 8 i °
2 P
c c
2'F "
T 2 404 ,-°
o (.
—
o
S 2
20 v
[
G
0
4
0 1 T 1 L] 1
0.5 1 2 4 6
Time (hours)
0.5 hour 1 hour 2 hours 4 hours 6 hours
Placebo 23.2% 41.5% 54.9% 57.3% 53.7%
Lasmiditan 17.2% 51.7% 72.4% 79.3% 69.0%
100 mg
Lasmiditan 31.0% 58.6% 72.4% 77.0% 75.9%
200 mg

Fig. 3 Time-course up to 6 h a pain freedom b pain relief, first attack

P =0.055), and lasmiditan 200 mg showed a
nominal statistical improvement compared to
placebo for pain freedom at 2 h after the first
attack (32.2% versus 13.4%; OR 3.1 [95% CI 1.4,
6.7], P = 0.005) (Fig. 2). Therapeutic gains were
11.9% and 18.8% for lasmiditan 100 mg and
200 mg, respectively (Fig.3a). Both doses of
lasmiditan showed better results compared to
placebo for pain relief at 2 h. The proportion of
patients achieving pain relief at 2 h post-dose
after the first attack were similar for lasmiditan
100 mg (72.4%) and lasmiditan 200 mg (72.4%)
and higher than those for placebo (54.9%) (OR
2.2 95% CI 1.1, 4.1]); the therapeutic gain is
presented in Fig. 3b.

Early Onset of Effect

A greater proportion of patients receiving las-
miditan 100 mg achieved pain freedom at 1h
than those receiving placebo (9.2% versus 4.9%,
OR 2.0 [95% CI 0.6, 6.8]; Fig. 2a) and lasmiditan
200 mg showed an earlier onset of effect with
14.9% of patients achieving pain freedom at 1 h
post-dose for the first attack (OR 3.4 [95% CI
1.1, 11.0]; Fig. 2b). The proportion of patients
achieving pain relief at 1 h post-dose for the first
attack was higher with both doses of lasmiditan

(lasmiditan 100 mg: 51.7%, OR 1.5 [95% CI 0.8,
2.8]; lasmiditan 200 mg: 58.6%, OR 2.0 [95% CI
1.1, 3.7] versus placebo, 41.5%; Fig. 2). More-
over, a higher proportion of patients who
received the higher dose of lasmiditan (200 mg)
achieved pain relief as early as 30 min post-dose
after the first attack (lasmiditan 200 mg: 31.0%,
OR 1.5 [95% CI 0.8, 3.0] versus placebo, 23.2%;
Fig. 3b).

Sustained Efficacy

A sustained effect, defined as sustained pain
freedom at 24 h (lasmiditan 100 mg: 14.9%, OR
1.6 [95% CI 0.6, 4.2]; lasmiditan 200 mg: 17.2%,
OR 1.9 [95% CI 0.8, 4.8] versus placebo, 9.8%)
and 48 h (lasmiditan 100 mg: 9.2%, OR 1.3
[95% CI 0.4, 3.9]; lasmiditan 200 mg: 18.4%, OR
2.9 [95% CI 1.1, 7.7] versus placebo, 7.3%), was
seen with both doses of lasmiditan, which was
better than placebo (Fig.2). The number of
patients with pain recurrence through 24 h and
48 h in each group was too low to compare the
effect on recurrence among the treatment
groups (24 h recurrence: placebo 2/11, lasmidi-
tan 100 mg 4/22, lasmiditan 200 mg 5/28; 48 h
recurrence: placebo 2/11, lasmiditan 100 mg
4/22, lasmiditan 200 mg 6/28).
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Improvement on Associated Symptoms,
Disability, and PGIC

A higher proportion of patients receiving las-
miditan (13.8% for both doses) achieved dis-
ability freedom at 2 h post-dose compared to
placebo (11.0%), after the first attack. The pro-
portions of patients who were free of their
migraine-associated MBS were higher with both
doses of lasmiditan (lasmiditan 100 mg: 47.1%,
OR 1.5 [95% CI 0.7, 3.1]; lasmiditan 200 mg:
50.7%, OR 1.7 [95% CI 0.9, 3.5]) compared to
placebo (37.5%), after the first attack (Fig. 2). A
higher proportion of patients receiving lasmid-
itan (lasmiditan 100 mg: 41.4%, OR 2.8 [95% CI
1.4, 5.6]; lasmiditan 200 mg: 50.6%, OR 5.0
[95% CI 2.5, 10.3]) versus placebo (19.5%)
reported as “feeling much/very much better” on
the PGIC at 2 h post-dose, after the first attack

(Fig. 2).

Consistency of Response

Both doses of lasmiditan showed better results
than placebo for pain freedom and pain relief at
2h post-dose after at least two out of three
attacks and at least three out of four attacks. The
proportion of patients achieving pain freedom
at 2 h post-dose after at least two out of three
attacks was higher with lasmiditan 100 mg
(23.4%; OR 3.2 [95% CI 1.2, 8.9]; P = 0.025) and
lasmiditan 200 mg (25.0%; OR 3.5 [95% CI 1.3,
9.5]; P=0.014) than placebo (8.7%), and
reached nominal significance. Compared to
placebo (4.1%), higher proportions of patients
who received both doses of lasmiditan achieved
pain freedom at 2 h post-dose after at least three
out of four attacks (lasmiditan 100 mg: 14.5%,
OR 4.0 [95% CI 1.0, 15.6]; lasmiditan 200 mg:
16.1%, OR 4.6 [95% CI 1.2, 17.4]). Similarly, the
proportions of patients with pain relief at 2h
post-dose after at least two out of three attacks
and after at least three out of four attacks were
higher with lasmiditan 100 mg (73.3%, OR 2.5
[95% CI 1.2, 5.4]; and 55.1%, OR 1.9 [95% CI
0.9, 4.1], respectively) and lasmiditan 200 mg
(83.1%, OR 4.4 [95% CI 1.9, 10.1]; and 66.7%,
OR 3.1 [95% CI 1.3, 7.1], respectively) compared
to placebo (52.5% and 39.3%, respectively)

(Fig. 2).

Lasmiditan 50 mg (Exploratory Endpoint)

For patients achieving pain freedom at 2 h post-
dose, lasmiditan 50 mg (24.1%, OR 1.7 [95% CI
0.6, 5.0]) showed better results than placebo
(16.4%).

Safety and Tolerability

No deaths were reported in the Chinese popu-
lation including primary and ME2 cohorts. In
total, 7 (2.5%) patients reported serious adverse
events (SAEs) with similar incidence across
treatment groups. Among them, one patient
(lasmiditan 100 mg) reported a treatment-
emergent SAE (migraine), which was not related
to the study drug, as assessed by the investiga-
tor. TEAEs were reported in 161 (57.3%)
patients, and most TEAEs were mild to moder-
ate in severity. TEAEs related to study treatment
were reported in 142 (50.5%) patients. Treat-
ment discontinuations due to TEAEs were
reported in 7 (7.4%) and 7 (7.6%) in lasmiditan
100 mg and lasmiditan 200 mg groups, respec-
tively, and 1 (1.1%) in the placebo group
(Table 2).

The most commonly reported TEAE across
all groups was dizziness (lasmiditan 100 mg,
48.4%; lasmiditan 200 mg, 55.4%; placebo,
4.3%; Table 3). The incidence of TEAEs across
the study (up to four attacks) is presented in
Table 3. The proportions of patients who expe-
rienced at least one TEAE were higher after the
first attack and decreased during subsequent
attacks (Table 3).

There were no ischemic cardiovascular TEAEs
reported in the Chinese population. Overall,
the changes in laboratory values and vital signs
were similar across the treatment groups.

DISCUSSION

Lasmiditan is a novel high-affinity, highly
selective 5-HT;r receptor agonist that acts on
the trigeminal system [13]. Unlike triptans,
whose actions are mediated through the acti-
vation of 5-HT,p receptors in cranial blood
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Table 2 Overall safety

Control Lasmiditan 100 mg  Lasmiditan 200 mg  Total

(N = 94) (N =95) (N =92) (N = 281)
Deaths, 7 (%) 0 (0) 0 (0) 0 (0) 0 (0)
Serious adverse events, 7 (%) 2 (2.1) 3 (3.2) 2 (22) 7 (2.5)
Serious TEAE?, 7 (%) 0 (0) 1(1.1) 0 (0) 1 (04)

Migraine® 0 (0) 1(1.1) 0 (0) 1 (0.4)
TEAEs, 7 (%) 30 (31.9) 63 (66.3) 68 (73.9) 161 (57.3)
TEAEs" related to study treatment as 18 (19.1) 60 (63.2) 64 (69.6) 142 (50.5)
judged by PL, 2 (%)

Discontinuation from study treatment due 1 (1.1) 7 (74) 7 (7.6) 15 (5.3)

to TEAEs, n (%)

» number of participants in specific category, N number of participants in population, P/ principal investigator, TEAE

treatmen t—emergent adverse cvent

“TEAEs were events that occurred or worsened during 48 h after taking study drug

PPatient recovered from migraine after receiving lasmiditan, and then migraine worsened (mild severity) along with
phonophobia and photophobia at 39 h post-dose. The patient was hospitalized as a result of the event. The investigator

considered the event as not related to study drug

vessels with subsequent cranial vasoconstric-
tion (and, therefore, are contraindicated in
patients with cardiovascular disease) [17], las-
miditan showed low affinity for 5-HT,p recep-
tors [13]. The activation of 5-HT;f receptor does
not cause vasoconstriction [17, 18]. Further-
more, evidence suggests that lasmiditan can
alleviate migraine through S5-HT;r agonist
activity that leads to inhibition of neuropeptide
and neurotransmitter release and inhibition of
peripheral nervous system trigeminovascular
and central nervous system pain signaling
pathways [13]. Considering that triptans were
approved over 20 years ago, lasmiditan could be
the first novel 5-HT;y agonist for acute treat-
ment of migraine in the last two decades.

As noted earlier, the CENTURION study pri-
mary cohort results demonstrated that lasmidi-
tan was superior to placebo for all response
endpoints during the first attack and consis-
tency of response across multiple migraine
attacks; these findings support that lasmiditan
is an efficacious acute treatment for migraine
[16]. The current subpopulation analysis of the
CENTURION study is the first analysis to

investigate lasmiditan in the Chinese popula-
tion which included patients from the CEN-
TURION primary cohort and extended Chinese
patients not covered by the primary publica-
tion. The current analysis reports valuable data
that demonstrates the consistency with the
efficacy results published previously [16] in
both single and multiple migraine attacks, with
no new safety signals observed. These findings
could further support the use of lasmiditan in
clinical practice and resolve the unmet medical
need in the acute treatment of migraine in
China.

The baseline migraine characteristics of the
Chinese population were generally comparable
with those of the CENTURION study primary
cohort. The baseline migraine attack frequency
and mean MIDAS score were seemingly very
close between the Chinese population and pri-
mary cohort [16] (4.3 versus 4.9 per month, 36.4
versus 31.6, respectively), representing a similar
frequency of migraine attack per month and a
similar degree of migraine-related disability.

In the clinical trial setting, efficacy is mea-
sured by pain freedom at 2 h before the use of a
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Table 3 TEAE findings

For all attacks Control Lasmiditan 100 mg  Lasmiditan 200 mg
Placebo Lasmiditan 50 mg

N 94 60 95 92
Patients with > 1 TEAE®, # (%) 25 (26.6) 11 (18.3) 63 (66.3) 68 (73.9)
Dizziness 4 (43) 8 (13.3) 46 (48.4) 51 (55.4)
Asthenia 1(1.1) 2 (33) 15 (15.8) 19 (20.7)
Muscular weakness 1(L.1) 1(1.7) 12 (12.6) 14 (15.2)
Somnolence 1(L1) 1(17) 6 (6.3) 18 (19.6)
Fatigue 0 2 (3.3) 4 (4.2) 10 (10.9)
Nausea 3(3.2) 2 (3.3) 12 (12.6) 8 (87)
Vomiting 3 (3.2) 0 3(3.2) 7 (7.6)
Vertigo 0 0 3(3.2) 6 (6.5)
Paresthesia 0 0 2 (2.1) 5 (54)
Palpitations 0 0 3(3.2) 4 (43)
Chest discomfort 0 1(1.7) 0 3(33)
Insomnia 0 0 1(1.1) 3 (3.3)
Hypesthesia 1(L.1) 1(1.7) 5 (5.3) 2 (2.2)
Upper respiratory tract infection 3 (3.2) 0 3(3.2) 2 (2.2)
Diarrhea 1(L1) 0 0 2 (22)
Malaise 0 0 1(1.1) 2 (2.2)
Sleep disorder 0 0 1(L1) 2 (2.2)
Agitation 1(L1) 0 1(1.1) 1(L.1)
Heart rate increased 0 0 2 (2.1) 1(1.1)
Hyperhidrosis 1(L1) 0 1(1.1) 1(1.1)
Pyrexia 1(L.1) 0 1(1.1) 1(L1)
Abdominal discomfort 3 (32) 1(1.7) 0 0

For individual attack in patients who treated 4 attacks

N 52 - 41 46

Ist attack, 7 (%) 7 (13.5) - 19 (46.3) 28 (60.9)

2nd attack, 7 (%) 6 (11.5) - 13 (31.7) 24 (52.2)

3rd attack, 7 (%) -~ 11 (26.8) 19 (41.3)

4th attack, 7 (%) 3 (5.8) - 8 (19.5) 19 (41.3)

N number of participants in population, n number of patients in each category, TEAE treatment-emergent adverse event
“TEAEs were events that occurred or worsened during 48 h after taking study drug
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second dose of study drug or other rescue
medication [19]. This endpoint is consistent
with a patient’s treatment expectations, the
clinician’s acute treatment goals, and indepen-
dent of any confounding effect of rescue ther-
apy [19, 20]. In the Chinese population of the
CENTURION study, for first migraine attack,
lasmiditan at either dose (100 mg or 200 mg)
showed improvement compared to placebo for
pain freedom at 2 h post-dose with consistency
of response as measured by pain freedom at 2 h
post-dose in at least two out of three attacks. All
these primary endpoints for both doses of las-
miditan in the Chinese population, except las-
miditan 100 mg for pain freedom at 2 h during
first attack, reached nominal statistical signifi-
cance. These results are generally consistent
with the published CENTURION study primary
cohort results, pain freedom at 2 h post-dose for
the first attack (lasmiditan 100 mg, 25.8%; las-
miditan 200 mg, 29.3%; versus placebo, 8.4%;
P <0.001) and in at least two out of three
attacks (lasmiditan 100 mg, 14.4%; lasmiditan
200 mg, 24.4%; versus placebo, 4.3%;
P < 0.001) [16].

The previous phase 3 trials of lasmiditan
have reported therapeutic gain for pain freedom
at 2 h post-dose of 10.1-12.9% for lasmiditan
100 mg and 16.9-17.5% for lasmiditan 200 mg
[14, 15]. The CENTURION study primary cohort
further demonstrated the therapeutic gain for
pain freedom at 2 h post-dose was 17.4% for
lasmiditan 100 mg and 20.9% for lasmiditan
200 mg [16]. Taken together, lasmiditan was
reported to have generally similar therapeutic
gains for pain freedom at 2h post-dose com-
pared to triptans (lasmiditan 100 mg,
10.1-17.4%; lasmiditan 200 mg, 16.9-20.9%;
sumatriptan 50 mg, 16.9%; and sumatriptan
100 mg, 21.4%) [6, 16]. In the Chinese popula-
tion of the CENTURION study, the results of
therapeutic gain for pain freedom at 2 h post-
dose in lasmiditan 100 mg and 200 mg groups
were 11.9% and 18.8%, respectively. Mean-
while, a numerical difference of placebo effect
was observed between the Chinese population
and the primary cohort of the CENTURION
study (pain freedom at 2 h for the first attack in
placebo group: Chinese population 13.4%
[95% CI 0.08-0.22] versus primary cohort 8.4%

[95% CI 0.06-0.11]). However, this is just a
numerical difference between both mean values
with overlapping confidence interval. The
impact of placebo effect on the efficacy assess-
ment of lasmiditan was not observed.

In addition to pain freedom, a patient values
rapid and early onset of pain freedom as
important aspects for acute treatment of
migraine [19]. In the Chinese population of the
CENTURION study, the results showed an early
onset for pain freedom as early as 1 h, which is
consistent with the findings from three previ-
ous phase 3 trials [14-16]. Furthermore, the
CENTURION study primary cohort showed that
both doses of lasmiditan exerted a late benefit
with therapeutic gain of 23-28% at 4-6h,
depending on dose and time point [16]. The
results from a report that compared pain free-
dom at 2-8 h between lasmiditan and gepants
showed similar therapeutic gains beyond 2h
across three acute treatments: lasmiditan,
ubrogepant, and rimegepant [20]. These find-
ings of therapeutic gain for late benefit between
4 and 6 h (depending on the dose and time)
with lasmiditan are further evidenced by that
observed in the Chinese population of the
CENTURION study (Fig. 3).

Migraine is recurrent and often lifelong,
which is commonly characterized by recurring
attacks that can range in severity, duration, and
frequency of pain. The attack frequency gener-
ally varies among different patients, which
depends on the patient’s demographic and
clinical characteristics [21]. Hence, the IHS
guidelines recommend evaluating the consis-
tency of response over multiple attacks in dou-
ble-blind, placebo-controlled trials where
response to at least four attacks is assessed, and
at least one of the four attacks is treated with
placebo in a randomized fashion. The guideli-
nes further emphasize that testing the effect of
an acute treatment on several migraine attacks
may increase the discriminative power for effi-
cacy when outcome measures are averaged
across multiple attacks for each subject, pro-
vided that all analyzed subjects treat the same
number of attacks [19]. In the Chinese popula-
tion of the CENTURION study, both doses of
lasmiditan showed a consistent response for
pain freedom and pain relief at 2 h post-dose
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across at least two out of three attacks and at
least three out of four attacks versus placebo.
These findings of consistency of response across
multiple attacks are similar to those reported in
the CENTURION study primary cohort [16].

As migraine is a complex disorder with
several associated symptoms, a drug effect on
headache pain alone is not considered suffi-
cient for the acute treatment of migraine.
Previously, an acceptable approach to evaluate
the efficacy of a drug was to demonstrate an
effect on four endpoints (pain, nausea, pho-
tophobia, and phonophobia). However, per
recent FDA guidance, a preferred approach
aims to better align study outcomes with the
symptom(s) that are of primary importance to
the patient. Accordingly, a study drug should
have an effect on both pain and the patient’s
MBS [22]. In accordance with the FDA guid-
ance, the phase3 SAMURAI and SPARTAN
studies evaluated MBS as a major endpoint,
and both studies demonstrated statistically
significant superiority of lasmiditan compared
to placebo in a proportion of patients who
were free of their migraine-associated MBS
[14, 15]. Consistent findings for pain freedom
from MBS were also reported in the CEN-
TURION study primary cohort [16]. A similar
trend was observed in the Chinese population
of the CENTURION study. These findings fur-
ther support the use of lasmiditan for the
treatment of migraine in the Chinese
population.

Taken together, a similar trend was observed
across multiple endpoints and the presented OR
results support the statement that a similar
treatment effect to that observed in the primary
cohort [16] is also demonstrated in a particular
subpopulation. The results in the Chinese sub-
population showed a trend consistent with that
observed in the primary cohort [16] across all
primary and secondary endpoints, as demon-
strated in Fig. 2 and Supplementary Table 1.

Overall, the safety results in the Chinese
population were generally consistent with those
of the primary cohort [16] with no new safety
signals detected. The most commonly reported
TEAE across all groups was dizziness. The inci-
dence values of TEAEs reported in the Chinese
population were generally consistent with those

in the primary cohort. The common TEAEs in
the Chinese population were similar to those in
the CENTURION study primary cohort in type
and severity [16]. Increased risk of cardiovascu-
lar and cerebrovascular events has been repor-
ted in patients with migraine due to the
vasoconstrictive effects of triptans and ergo-
tamines [23-26]. In line with the mechanism of
action of lasmiditan [13], there were no
ischemic cardio-cerebrovascular events
observed with either dose of lasmiditan in the
Chinese population of the CENTURION study,
which indicates a favorable safety profile even
in patients showing safety concerns with cur-
rently available other medications.

Patients in the control group received las-
miditan 50 mg for one attack. The results
showed that lasmiditan 50 mg had positive
effect compared with placebo. However, the
study was not powered for or designed to fully
assess the efficacy of this dose, and the 50 mg
data was for exploratory purposes only as a
result of the limited sample size. Hence, the
results for lasmiditan 50 mg dose should be
interpreted with caution.

This subpopulation analysis had a few limi-
tations. As with the primary cohort [16], the
direct comparison of TEAE findings for active
treatment versus placebo across four attacks
could not be evaluated because of the modified-
parallel design in which lasmiditan-treated
groups received lasmiditan for up to four attacks
but the control group received placebo for three
attacks. Secondly, on the basis of the nature of
this subpopulation analysis, multiple testing
control was not implemented on the tests per-
formed. P values less than 0.05 were considered
to indicate nominal significance.

CONCLUSIONS

Lasmiditan was better than placebo for both
primary endpoints and Kkey secondary end-
points with an acceptable safety profile in the
Chinese population. No new safety signals were
detected in the Chinese population. The find-
ings are generally consistent with the CEN-
TURION study primary cohort results published
earlier and the established product profile.
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