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Abstract

Objective: To evaluate the efficacy and safety of two dosing regimens of freman-
ezumab in Japanese and Korean patients with episodic migraine.

Background: Episodic migraine, which accounts for more than 90% of migraine cases,
is inadequately addressed by widely available preventive therapies. Fremanezumab,
a monoclonal antibody that selectively targets the trigeminal sensory neuropeptide
calcitonin gene-related peptide involved in migraine pathogenesis, has demonstrated
efficacy in international Phase 3 trials of patients with both chronic and episodic
migraine.

Methods: This Phase 3 randomized, placebo-controlled trial randomly assigned pa-
tients with episodic migraine to receive subcutaneous fremanezumab monthly (225
mg at baseline, week 4, and week 8), fremanezumab quarterly (675 mg at baseline and
placebo at weeks 4 and 8), or matching placebo. The primary endpoint was the mean
change from baseline in the monthly average number of migraine days during the 12-
week treatment period after the first dose.

Results: Of 357 patients enrolled (safety set, n = 356; full analysis set, n = 354), the
least-squares mean (+standard error) reductions in the average number of migraine
days per month during 12 weeks were significantly greater with fremanezumab
monthly (-4.0 + 0.4, n = 121) and fremanezumab quarterly (-4.0 + 0.4, n = 117) than
with placebo (-1.0 + 0.4, n = 116; p < 0.0001 for both comparisons). The propor-
tion of patients reaching at least a 50% reduction in the monthly average number of
migraine days during the 12-week period after initial administration was also signifi-

cantly improved with fremanezumab (fremanezumab monthly, 41.3%; fremanezumab

Abbreviations: ANCOVA, analysis of covariance; CGRP, calcitonin gene-related peptide; eC-SSRS, electronic Columbia-Suicide Severity Rating Scale; ICHD, International Classification
of Headache Disorders; LSM, least-squares mean; MIDAS, Migraine Disability Assessment questionnaire; MMRM, mixed-effects model for repeated measures; SD, standard deviation;
SE, standard error; TEAEs, treatment-emergent adverse events.
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INTRODUCTION

Episodic migraine, migraine with or without aura that occurs with
<15 headache days per month, accounts for more than 90% of
migraine cases,! but is associated with less headache-related dis-
ability, quality of life impairment, and comorbidities than chronic
migraine.l'3 Furthermore, episodic migraine progresses to chronic
migraine at a rate of 2.5% of cases each year and, conversely,
chronic migraine may revert to episodic migraine,2 Although pre-
ventive therapies are strongly recommended for both chronic
migraine and episodic migraine occurring on four headache days
per month or more, many patients do not receive such medica-
tions,* persistence is often poor,S’7 and existing agents used for
migraine prevention are often associated with significant adverse
reactions.® A recent Japanese real-world treatment patterns sur-
vey reported that many patients with episodic migraine report
issues with the efficacy of preventive treatment, in addition to
adverse events and concerns regarding long-term safety.’

In this setting, monoclonal antibodies targeting the trigeminal
sensory neuropeptide calcitonin gene-related peptide (CGRP) or
the CGRP receptor have emerged as effective preventive medi-
cations for migraine with few or no adverse reactions attributable
to them.}®!! Guidelines such as those of the European Headache
Federation have made evidence-based recommendations for the use
of monoclonal antibodies against CGRP or its receptor for preven-
tion of both episodic and chronic migra\ine.12 Among these, fremane-
zumab is a fully humanized IgG2Aa/kappa monoclonal antibody that
potently and selectively binds to both isoforms of CGRP and has
demonstrated efficacy in several Phase 21314 5nd Phase 3 trials,?>"2°
including in patients with difficult-to-treat migraine who have had
an inadequate response to up to four classes of migraine-preventive
medications.®

A Phase 1 study has assessed the pharmacokinetics, safety, and
tolerability of fremanezumab in Japanese and Caucasian healthy
volunteers.?! Furthermore, Japanese patients with episodic mi-
graine have been included in previous global clinical trials of fre-
manezumab.'? This trial is dedicated to confirm the efficacy of
fremanezumab in Japanese patients with episodic migraine. The
inclusion of patients from South Korea in this trial was deemed

quarterly, 45.3%; placebo, 11.2%; p < 0.0001 for both comparisons) as were other
secondary endpoints (p < 0.001 for all comparisons between fremanezumab and pla-
cebo). Injection-site reactions were more common in fremanezumab-treated patients
(fremanezumab monthly, 25.6%; fremanezumab quarterly, 29.7%; placebo, 21.4%).

Conclusion: Fremanezumab prevents episodic migraine in Japanese and Korean pa-

tients to a similar extent than in previously reported populations with no new safety

calcitonin gene-related peptide, episodic migraine, fremanezumab, Japanese, Korean

acceptable based on the lack of reported population differences
in CGRP polymorphism, minimal differences between Japan and
South Korea in diagnostic criteria, epidemiology, and therapeutic
approach.

In this context of previous trial results, we hypothesized that
monthly and quarterly subcutaneous administration of fremane-
zumab would provide improved efficacy and similar safety com-
pared with placebo for preventive treatment of episodic migraine in
Japanese and Korean patients.

METHODS
Trial design

This was a multicenter, randomized, double-blind, placebo-
controlled, parallel-group Phase 2b/3 trial conducted in Japanese
and Korean patients with episodic migraine between November
2017 and November 2019 (Clinicaltrials.gov, NCT03303092).
Patients were enrolled from 57 institutions in Japan and 10 institu-
tions in Korea (Table S1) with enrolment and informed consent pro-
cedures performed at each investigational site by the investigators
or their designees. The trial design is similar to that of a previous
global Phase 3 trial of fremanezumab in patients with episodic mi-
graine and consisted of a 4-week screening period and a 12-week
double-blind treatment period.!’ Male or female patients aged 18-
70 years were mainly considered eligible if they: (a) had a history of
migraine with onset <50 years of age according to the International
Classification of Headache Disorders, 3rd edition (beta version,
ICHD-3 beta)?? or clinical judgment suggested a migraine diagnosis
for 212 months before giving informed consent; (b) met the criteria
for episodic migraine during the 28-day screening period, defined as
a headache occurring on 6-14 days, with 24 days fulfilling ICHD-3
beta criteria for migraine with or without aura, probable migraine, or
use of triptans or ergot derivative. The main exclusion criteria were
the lack of efficacy of at least two of four clusters of preventive
medications despite an adequate trial and clinically significant major
organ or ophthalmic disease. Full inclusion and exclusion criteria are
listed in Table S2.
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Informed consent was documented on a written informed con-
sent form approved by the same institutional review board or inde-
pendent ethics committee/ethics committee that approved the trial
protocol and which complied with the International Conference on
Harmonization Good Clinical Practice Guideline and local regulatory
requirements.

Treatment

After the initial screening period (Visit 1), eligible patients were ran-
domly assigned at baseline (Visit 2) in a 1:1:1 ratio to receive monthly
fremanezumab, quarterly fremanezumab, or placebo via subcutane-
ous injection. Randomization was performed by electronic interac-
tive response technology (IRT), with stratification according to sex,
country, and baseline use of preventive medication (yes or no). Both
patients and all parties involved in the investigation were blinded
to the trial-group assignments. Foreknowledge of treatment assign-
ment was concealed from both the investigators and patients by use
of a randomization code generated as part of the IRT. This was ad-
ministered by an external contract research organization, and the
study sponsor was also blinded to treatment assignment through the
use of the randomization codes that were only allowed to be broken
in case of a medical emergency.

Dosing of fremanezumab was based on the results of a previous
Phase 2b trial in patients with episodic migraine.** Patients in the
fremanezumab monthly group received fremanezumab 225 mg as
a single active subcutaneous injection (225 mg/1.5 ml) and placebo
as two 1.5 ml injections at baseline (Visit 2) and then fremanezumab
225 mg as a single active injection (225 mg/1.5 ml) at month 1 (Visit
3) and month 2 (Visit 4). Patients in the fremanezumab quarterly
group received fremanezumab 675 mg as three active injections
(225 mg/1.5 ml each) at baseline (Visit 2) and placebo as a single
1.5 ml injection at month 1 (Visit 3) and month 2 (Visit 4). Placebo
group patients received three 1.5 ml placebo injections at baseline
(Visit 2) and a single 1.5 ml placebo injection at month 1 (Visit 3)
and month 2 (Visit 4, Figure S1). To ensure blinding was not com-
promised, interventions were made similar to each other by use of
identical packaging and identical prefilled syringes each containing
1.5 ml of the investigational product. The number of injections pro-
vided at each visit that involved treatment administration was also
identical to avoid investigators or patients becoming aware of study
medication assignment.

Concomitant migraine-preventive medications were allowed in
no more than 30% of the trial patients if the dose had not changed
for 2 months prior to screening and was kept consistent throughout
the trial; otherwise, they were generally prohibited (Table S3).

Outcomes

Patients were observed at five scheduled visits (screening [Visit 1],
baseline [dose 1; Visit 2], week 4 [dose 2, Visit 3], week 8 [dose 3,

Visit 4], and at the end of treatment [week 12 or early withdrawal,
Visit 5]). Data on headache such as occurrence, duration, severity,
migraine characteristics (e.g., aura, vomiting), and medication use
were recorded by patients daily using an electronic headache diary.

The primary endpoint was the mean change from baseline in the
monthly (28-day) average number of migraine days during the 12-
week period after the first dose of fremanezumab or placebo (see
Table S4 for definition of migraine days). This is consistent with the
primary endpoint recommended by guidelines of the International
Headache Society guidelines for controlled trials of drugs in
migraine.?

Secondary efficacy endpoints during the 12-week period after
the first dose of fremanezumab or placebo were (a) proportion of
patients reaching 250% reduction in the monthly average number
of migraine days, (b) mean change from baseline in the monthly av-
erage number of days with use of any acute headache medications,
and (c) mean change from baseline in the monthly average number
of migraine days in patients not receiving concomitant migraine-
preventive medications. A further secondary endpoint determined
at 4 weeks after the final (third) dose of fremanezumab was the
mean change from baseline in disability score, as measured by the
Migraine Disability Assessment (MIDAS) questionnaire.*

Safety was primarily assessed by the occurrence of treatment-
emergent adverse events (TEAEs), which were classified according
to severity, seriousness, and causal relationship to trial medication
or discontinuation. TEAEs recorded in case report forms were sub-
stituted with preferred terms according to MedDRA version 22.0.
In addition to TEAEs, safety was assessed by clinical laboratory
tests (chemistry, hematology, coagulation, and urinalysis), 12-lead
ECG, physical examination, vital signs (systolic and diastolic blood
pressure, pulse rate, temperature, and respiratory rate), weight, and
the electronic Columbia-Suicide Severity Rating Scale (eC-SSRS).?°
Antidrug antibodies were assessed in patients who received freman-

ezumab during the trial.

Statistics

Sample size calculations were based on results of a previous Phase
2b trial in which the difference between the monthly fremanezumab
and placebo groups in the mean change from baseline in the monthly
average number of migraine days during the 12-week period was
calculated as -2.7 days.14 To be conservative, a treatment difference
between each fremanezumab group and the placebo group in the
current trial was assumed to be 1.8 (standard deviation [SD], 4.1)
days for which a sample size of 110 patients per group provided
more than 90% power for the trial to succeed at a significance level
of 0.05 (two-sided). After trial initiation, it was discovered that pa-
tients in the fremanezumab monthly group had been administered
a different initial dose (675 mg) to that planned in the protocol due
to an error in the IRT system. To ensure the safety of trial patients,
the sponsor halted further administration of fremanezumab to all
patients who had already been enrolled in the trial. The 96 patients
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randomized before trial suspension were defined as Cohort 1 and
are not included in this report. Cohort 2 was established to resume
the trial using the originally planned sample size of 330 patients and
data from these patients form the basis of the results reported for
this trial. Enrolment for Cohort 2 was stopped when the target sam-
ple size was reached. There was no data safety monitoring board,
and no interim analyses were planned.

The safety set included all randomly assigned patients who re-
ceived at least one dose of a trial regimen in Cohort 2. The full analy-
sis set, which was used for all efficacy analyses, included all patients
in the safety set from Cohort 2 who had at least 10 days of baseline
and postbaseline assessment data on monthly average number of
migraine days.

Descriptive statistics related to baseline characteristics and ad-
verse events were evaluated using mean, SD, or absolute frequency
count and proportions as appropriate. The primary endpoint was
analyzed using an analysis of covariance (ANCOVA) model that in-
cluded treatment, sex, country, and baseline preventive medication
use as fixed effects and baseline number of migraine days and years
since onset of migraine as covariates. Two-sided 95% confidence in-
tervals and p-values were constructed for the least-squares mean
(LSM) differences between each fremanezumab group and the pla-
cebo group. Adjustment for multiple comparisons was accomplished
using a fixed sequence procedure. If superiority of the fremane-
zumab monthly group versus placebo was confirmed at a two-sided
significance level of 0.05, then the fremanezumab quarterly group
versus placebo was also tested at a two-sided significance level
of 0.05. For the ANCOVA, when the number of evaluation days
of the electronic headache diary after administration was 10 days
or more, headache diary data were normalized to 28 days of data
during the 3-month period. Therefore, there were no missing values
for the primary analysis by ANCOVA. The Wilcoxon rank-sum test
was performed as a sensitivity analysis for the normality assump-
tion when comparing each fremanezumab group with placebo. In
addition to the primary analysis by ANCOVA, a mixed-effects model
for repeated measures (MMRM) analysis was also used to estimate
the mean change from baseline in the monthly number of migraine
days by each month. The MMRM included treatment, sex, country,
baseline migraine-preventive medications use, month, and treatment-
by-month interaction as fixed effects, and baseline value and years
since onset of migraine as covariates. For the MMRM analysis, data
were also normalized to 28 days of data when the number of eval-
uation days of the electronic headache diary in each month was
10 days or more. However, data were not available for patients who
discontinued, so data for evaluation may be missing for a particular
month.

For the secondary endpoint related to the proportion of pa-
tients reaching 250% reduction in the monthly average number of
migraine days, each fremanezumab group and the placebo group
were compared using Cochran-Mantel-Haenszel test stratified
by baseline preventive medication use. Differences between each
fremanezumab group and the placebo group and two-sided 95%
confidence interval (a Mantel-Haenszel estimator of the difference

and its two-sided 95% confidence interval) were computed. The
ANCOVA model was applied to secondary endpoints related to the
mean changes from baseline in the monthly average number of days
with use of any acute headache medications and the monthly aver-
age number of migraine days in patients not receiving concomitant
migraine-preventive medications. The LS mean + standard error (SE)
of monthly change from baseline values estimated by the MMRM
were also plotted. Finally, for the mean change from baseline in
MIDAS disability score, the ANCOVA model was performed in a
manner similar to that of the primary endpoint.

SAS version 9.4 (SAS Institute, Cary, NC) was used for all statis-
tical calculations.

RESULTS
Subject disposition and baseline characteristics

In total, 357 patients were randomized, and trial treatment was ad-
ministered to 356 patients (fremanezumab monthly group, n = 121;
fremanezumab quarterly group, n = 118; placebo group, n = 117).
Figure 1 shows the flow of patients in Cohort 2 throughout the
phases of the trial. Of the randomized patients, 343 patients (96.1%)
completed the trial with the most common reason for discontinua-
tion among the 14 patients who discontinued the trial being protocol
deviation (n = 7), followed by withdrawal of consent (n = 5) and ad-
verse events (n = 2). The percentage of trial completion was similar
in the fremanezumab monthly (n = 118/121; 97.5%), fremanezumab
quarterly (n = 113/119; 95.0%), and placebo (n = 112/117; 95.7%)
groups.

Demographic and other baseline characteristics were also similar
among the treatment groups, including in relation to the proportion
of females, age, and weight/body mass index (Table 1). Headache
characteristics at baseline showed little variation between groups
with regard to the number of days with headache of any severity and
duration (range 11.0-11.1 days), number of headache days of at least
moderate severity (range 7.5-8.0 days), number of migraine days
per month (range 8.6-9.0 days), the proportion of patients receiving
migraine-preventive medications (range 18.8%-19.8%), and the mean

number of years since onset of migraine (range 18.3-22.0 years).

Efficacy

Regarding the primary endpoint, the LSM + SE change from base-
line in the monthly average number of migraine days during the
12-week period after initial trial medication administration was
-4.0 + 0.4 days, -4.0 + 0.4 days, and -1.0 + 0.4 days in the fre-
manezumab monthly, fremanezumab quarterly, and placebo groups,
respectively (ANCOVA for 12-week analysis). This corresponded
to a difference in the mean (95% Cl) change versus placebo of
-3.0 + 0.4 (-3.74, -2.23) days in the fremanezumab monthly group
and -3.0 + 0.4 (-3.76, -2.24) days in the fremanezumab quarterly
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| Screened for eligibilty (n=1332) | FIGURE 1 Flow diagram of patient
disposition throughout the phases of the
trial. °Cohort 1 trial suspended due to
| Gave informed consent (n=453) | dose error ciused by |nteract|‘ve response
technology. "Includes one patient who
did not receive trial drug. A total of three
—| Randomized to Cohort 12 (n=96) patients were excluded from the efficacy
analysis (full analysis set) as they had less
| Randomized to Cohort 2 (n=357) | than 10 days of baseline and postbaseline
assessment data on monthly average
| | number of migraine days
Assigned to Assigned to .
fremanezumab monthly fremanezumab quarterly As&gn(i(i:(i%lacebo
(n=121) (n=119)

Discontinued study (n=3)

«  Withdrawal by subject (n=1)
« Adverse event (n=1)

» Protocol deviation (n=1)

Discontinued study (n=6)
«  Withdrawal by subject (n=1)
+ Protocol deviation (n=5)°

Discontinued study (n=5)

+  Withdrawal by subject (n=3)
» Adverse event (n=1)

» Protocol deviation (n=1)

Completed study (n=118)
« Analyzed for safety (n=121)
« Analyzed for efficacy (n=121)¢

Completed study (n=113)
« Analyzed for safety (n=118)
* Analyzed for efficacy (n=117)°

Completed study (n=112)
* Analyzed for safety (n=117)
« Analyzed for efficacy (n=116)°

group (p < 0.001 vs. placebo for both comparisons). Results using a
sensitivity analysis by the Wilcoxon rank-sum test confirmed the re-
sults of the primary endpoint. According to MMRM analysis for each
monthly visit, the LSM + SE change from baseline in the monthly
average number of migraine days was greater in both fremanezumab
treatment groups compared with placebo at all visits (p < 0.001;
Figure 2). A reduction in the number of migraine days in comparison
with the placebo group was observed in both fremanezumab groups
from 4 weeks after initial administration (Figure 2).

Results of the primary and secondary efficacy endpoints are
summarized in Table 2. Over the 12-week treatment period, the pro-
portion of patients reaching 250% reduction in the monthly average
number of migraine days was greater in patients who received either
fremanezumab monthly (41.3%) or fremanezumab quarterly (45.3%)
compared with patients who received placebo (11.2%; p < 0.001 for
both comparisons). Similarly, the mean reduction from baseline in
the monthly average number of days with use of any acute headache
medications was greater in patients who received either fremane-
zumab monthly (-3.3 + 0.3) or fremanezumab quarterly (-3.3 + 0.4)
compared with placebo recipients (-0.5 + 0.4; p < 0.001 for both
comparisons). The mean reduction in monthly average number
of migraine days in patients not receiving concomitant migraine-
preventive medications per month was also greater in patients who
received fremanezumab monthly (-4.4 + 0.4) or fremanezumab quar-
terly (-4.2 + 0.4) than patients who received placebo (-1.4 + 0.4,
p < 0.0001 for both comparisons). Finally, MIDAS questionnaire
disability scores assessed at 4 weeks after the final (third) injection
were also reduced to a greater extent with fremanezumab (freman-
ezumab monthly, -12.6 + 1.4; fremanezumab quarterly, -12.6 + 1.5)
compared with placebo (7.4 + 1.5; p < 0.001 for both comparisons).

Safety

Overall, TEAEs in the safety set (n = 356) occurred in 57.0% of the
fremanezumab monthly group, 62.7% of the fremanezumab quar-
terly group, and 65.8% of patients in the placebo group (Table 3). No
serious TEAEs were observed, and almost all events were rated as
mild to moderate in severity with the exception of one severe TEAE
in a placebo-treated patient. One patient each in the fremanezumab
monthly and placebo group had TEAEs, which led to trial discontinu-
ation. Injection-site reactions were the most common TEAE poten-
tially related to trial treatment and occurred in 31 patients (25.6%)
in the fremanezumab monthly group, 35 patients (29.7%) in the fre-
manezumab quarterly group, and 25 patients (21.4%) in the placebo
group. The incidences of erythema and induration were greater in
the fremanezumab monthly group and injection-site pain was up to
approximately two times greater with fremanezumab (9.1%-13.6%)
compared with placebo (6.0%). Other TEAEs that occurred more
than twice as frequently with fremanezumab were injection-site
pruritus (fremanezumab monthly, 5.8%; fremanezumab quarterly,
1.7%; placebo, 0.0%) and influenza (fremanezumab monthly, 5.0%;
fremanezumab quarterly, 1.7%,; placebo, 0.9%).

Clinically significant changes in vital signs were recorded in a
small proportion of patients, but the incidence was not greater in
either fremanezumab group than in the placebo group. There were
no significant ECG findings in any treatment group. Changes in lab-
oratory parameters (serum chemistry, hematology, coagulation,
and urinalysis) were not considered clinically significant and also
occurred in a similar proportion of patients in fremanezumab and
placebo groups. In terms of the eC-SSRS measure, only one patient
in the placebo group was rated as positive after the first dose of
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TABLE 1 Demographic and baseline clinical characteristics

Fremanezumab

Monthly (n = 121)

Quarterly (n = 119) Total (n = 240) Placebo (h=117)

Age, years, mean (SD) 44.4 (9.5) 41.9 (10.1) 43.1(9.8) 44.2(10.7)
Country
Japan, n (%) 102 (84.3) 101 (84.9) 203 (84.6) 98 (83.8)
Korea, n (%) 19 (15.7) 18 (15.1) 37 (15.4) 19 (16.2)
Body mass index, mean (SD) 23.0 (4.0) 22.5(3.4) 22.7 (3.7) 22.8(3.5)
Female sex, n (%) 101 (83.5) 101 (84.9) 202 (84.2) 100 (85.5)
Disease history
Time since onset of migraine, mean year (SD) 22.0(12.9) 18.3(11.4) 20.2 (12.3) 19.4 (13.3)
Use of migraine-preventive medications at baseline, 24 (19.8) 23(19.3) 47 (19.6) 22(18.8)
yes, n (%)
n=121 n=118 n=239 n=117
Disease characteristics during 28-day preintervention period
Number of days with headache of any severity and 11.0(2.1) 11.0(2.5) 11.0(2.3) 11.1 (2.5)
duration, mean (SD)
Number of headache days of at least moderate 7.6 (2.5) 7.5(2.8) 7.5(2.6) 8.0(2.8)
severity, mean (SD)
Number of migraine days, mean (SD) 8.6 (2.5) 8.7 (2.5) 8.7 (2.5) 9.0(2.8)
Use of any acute headache medications, yes, n (%) 120 (99.2) 117 (98.3) 237 (98.8) 117 (100.0)
Use of migraine-specific acute headache 115 (95.0) 110 (92.4) 225(93.8) 114 (97.4)
medications?, yes, n (%)
*Triptans and ergot compounds.
FIGURE 2 Changes from baseline in 0 c-au o116
the monthly (28-day) average number of -"‘{--~_
migraine days (full analysis set population). @ -1 Rt Y {_”:114 E =116
An asterisk denotes p < 0.0001 for the © -""-{"_112
comparison of fremanezumab monthly 8 -2
or quarterly with placebo; mixed-effects g
model for repeated measures (MMRM) © -31 "
n=
analysis. A dagger denotes p < 0.0001 for g N 121
the comparison of fremanezumab monthly S 41 ET =117
. L —~ *
or qua.rterly with placebo; primary cu,g 5] o118
endpoint Nl
C
@©
“E’ -61 @ Placebo
(il) = Fremanezumab Monthly
-7{ # Fremanezumab Quarterly
) Baséline 1 2 3 During é-month
Month after first injection period after baseline
(MMRM) (primary endpoint)

trial medication. Finally, treatment-related antidrug antibodies were
observed in 3 of 239 fremanezumab-treated patients (1.3%) with
neutralizing antibody observed in one patient.

DISCUSSION

Results of this Phase 3 trial of fremanezumab in Japanese and
Korean patients with episodic migraine demonstrated a significant

benefit of fremanezumab either administered monthly or quarterly
in terms of the primary endpoint of reduction in the average number
of migraine days per month (equivalent to a reduction of approxi-
mately 3 days for either fremanezumab regimen versus placebo).
Improvements (p < 0.0001) were also seen in secondary endpoints,
which included the proportion of patients reaching at least 50% re-
duction in the monthly average number of migraine days of at least
moderate severity, mean change from baseline in the monthly aver-
age number of days with use of any acute headache medications,
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TABLE 2 Summary of primary and secondary efficacy endpoints
Fremanezumab
Placebo
Monthly (n = 121) Quarterly (n = 117) (n=116)
Primary endpoint
Average number of migraine days per month, 49 + 3.0 50+33 82+37
mean + SD
Mean change from baseline during 12-week -4.0+04 -4.0+04 -1.0+04
period + SE
Difference versus placebo (95% Cl, p)® -3.0+04 -3.0+04

(-3.74,-2.23; p < 0.0001)

Secondary endpoints

(-3.76, -2.24; p < 0.0001)

Proportion of patients reaching 250% reduction in the average number of migraine days per month from baseline during the 12-week period after

the first dose of study medication
Number of patients with reduction (%) 50 (41.3)

Difference versus placebo, % (95% ClI, p)b

30.1 (19.6, 40.6; p < 0.0001)

Average number of days with use of any acute headache medications per month

Mean change from baseline during 12-week -3.3+0.3
period + SE
Difference + SE versus placebo (95% Cl, p)? -2.8+04

(-8.55, -2.14; p < 0.0001)

Average number of migraine days in patients not receiving concomitant migraine-preventive medications per month

Number of patients evaluated 97

Mean change from baseline during 12-week -4.4 +0.4
period + SE

Difference + SE versus placebo (95% Cl, p)? -3.0+04

(-3.82, -2.21; p < 0.0001)

MIDAS score
Number of patients evaluated 118
Mean change from baseline at 4 weeks after third -12.6 +1.4
(final) injection + SE
Difference + SE versus placebo (95% Cl, p)? -52+1.5

(-8.14, -2.33; p < 0.001)

53 (45.3) 13 (11.2)
34.1(23.4,44.7; p < 0.0001)

-3.3+04 -0.5+04
-2.8+04

(-3.54,-2.12; p < 0.0001)

94 94
-42+04 -14+04
-28+04

(-3.62, -2.01; p < 0.0001)

113 112
-12.6+1.5 -74 15
-51+15

(-8.09, -2.20; p < 0.001)

2ANCOVA model for change from baseline includes treatment, sex, country, and baseline preventive medication use (yes/no) as fixed effects and

baseline value and years since onset of migraine as covariates.

bComparisons conducted using Mantel-Haenszel test stratified by baseline preventive medication use (yes/no).

and mean change from baseline in the monthly average number
of migraine days in patients not receiving concomitant migraine-
preventive medications. Headache-related disability improvements
with fremanezumab at 4 weeks after final administration were also
greater than with placebo (fremanezumab monthly, p < 0.001; fre-
manezumab quarterly, p < 0.001). Many of these improvements ver-
sus placebo overall were also noted at 4 weeks, which is important to
emphasize given that many current prophylactic medications are as-
sociated with premature discontinuation.® Fremanezumab was also
generally well tolerated with a low rate of discontinuation due to
adverse events. As expected from previous trial findings, injection-
site reactions were the most common adverse event, and these
reactions tended to occur in a higher proportion of fremanezumab-
treated patients.

Efficacy results in the present trial were consistent with those
reported in similar but larger international Phase 2b and Phase 3

trials of patients with episodic migraine.!*'? A relatively lower pla-
cebo response appears to be present in the current trial although
the reason for this is not clear as blinding was assured by the study
procedures. In a Phase 2b trial of 297 patients with high-frequency
episodic migraine, the reduction from baseline to 9-12 weeks in mi-
graine days versus placebo for patients who received fremanezumab
monthly (2.8 days) was almost identical to that of the present trial.}*
A Phase 3 trial of 875 enrolled patients with episodic migraine found
a statistically significant difference with fremanezumab monthly
of -1.5 days and with fremanezumab quarterly of -1.3 days ver-
sus placebo (p < 0.001 for both comparisons).*’ Findings related to
secondary efficacy endpoints, including disability, were also similar
between the present trial and earlier trials. This confirms the as-
sumption, supported by earlier clinical studies, that fremanezumab
provides a comparable overall response in Japanese and Korean pa-
tients with Caucasian and mixed populations. The favorable adverse
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TABLE 3 Adverse events

Fremanezumab

Monthly (n = 121)

Patients with at least one TEAE?® 69 (57.0)
Patients with at least one potentially drug-related TEAE 32(26.4)
Patients with at least one serious TEAE 0
Patients with any TEAEs leading to discontinuation of the 1(0.8)
trial
Death 0
Patients with adverse events reported in >2% of patients in any group
Injection-site reactions 31 (25.6)
Erythema 19 (15.7)
Hemorrhage 1(0.8)
Induration 18 (14.9)
Pain 11 (9.1)
Pruritus 7 (5.8)
Swelling 4(3.3)
Infections and infestations
Influenza 6(5.0)
Nasopharyngitis 17 (14.0)
Abdominal pain upper 1(0.8)
Diarrhea 0
Nausea 1(0.8)
Musculoskeletal pain 0
Dizziness 0
Headache 2(1.7)
Migraine 0
Eczema 3(2.5)
Protocol-defined adverse events of special interest
Cardiovascular events 2(1.7)
Hepatic enzyme increased 1(0.8)
Hepatic function abnormal 2(1.7)
Hy's law events? 0
Ophthalmic events of at least moderate severity 0
Anaphylaxis 0
Severe hypersensitivity reactions 0

Note: Adverse events were collected by coding in MedDRA version 22.0.

Quarterly (n=118) Total (n = 239) Placebo (h = 117)

74 (62.7) 143 (59.8) 77 (65.8)
37 (31.4) 69 (28.9) 28(23.9)
0 0 0

0 1(0.4) 1(0.9)

0 0 0
35(29.7) 66 (27.6) 25 (21.4)
14 (11.9) 33(13.8) 15 (12.8)
4(3.4) 5(2.1) 1(0.9)
14 (11.9) 32(13.4) 12 (10.3)
16 (13.6) 27 (11.3) 7(6.0)
2(1.7) 9(3.8) 0

2(1.7) 6(2.5) 0

2(1.7) 8(3.3) 1(0.9)
15(12.7) 32(13.4) 16 (13.7)
3(2.5) 4(1.7) 0

3(2.5) 3(1.3) 0

0 1(0.4) 3(2.6)
3(2.5) 3(1.3) 0

1(0.8) 1(0.4) 3(2.6)
2(1.7) 4(1.7) 4(3.4)

0 0 3(2.6)
1(0.8) 4(1.7) 0

0 2(0.8) 3(2.6)

0 1(0.4) 1(0.9)

0 2(0.8) 1(0.9)

0 0 0

0 0 0

0 0 0

0 0 0

*Treatment-emergent adverse events, any adverse events that occurred after treatment started.

bDefined as aspartate aminotransferase or alanine aminotransferase >3 x upper limit of normal (ULN) and total bilirubin 22 x ULN or International

Normalized Ratio (INR) >1.5.

event profile of fremanezumab noted in this trial is also consistent
with previous clinical trials. As noted previously regarding adverse
events of special interest, there was a greater incidence of several
injection-site reactions, especially pain, but no clinically significant
concerns related to hepatic, ophthalmic, or cardiac injury as well as
suicidality. A numerically greater incidence of influenza noted in the
fremanezumab quarterly group was not considered to be related to

study medication by investigators.

Inclusion of a quarterly dose regimen and patients receiving cer-
tain concomitant preventive medications is a key strength of this
trial that allows assessment of more choice in dosing and treatment
in likely real-world conditions. The main limitations of this trial have
been noted previously in some Phase 3 trials of fremanezumab,*”*?
and include the inability to assess the efficacy or safety of freman-
ezumab in patients with more refractory disease or coexisting dis-

eases and over evaluation periods greater than 12 weeks.
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CONCLUSION

Fremanezumab provides effective prevention against episodic mi-
graine in Japanese and Korean patients. Overall efficacy and safety
were comparable with those noted in international trials of mainly
Caucasian patients with no safety concerns raised.
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