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Abstract

Introduction Early discontinuation and poor adherence are common limitations of conventional preventive migraine medi-
cations that limit their long-term efficacy. Therefore, a migraine preventive medication with favorable long-term safety is
warranted.

Objective This study aimed to evaluate the long-term safety and tolerability of fremanezumab for the preventive treatment
of chronic or episodic migraine in Japanese patients.

Methods In this 52-week, randomized, open-label, parallel-group study, fremanezumab monthly or quarterly was adminis-
tered in newly enrolled Japanese patients with chronic migraine or episodic migraine. Safety was assessed by monitoring of
treatment-emergent adverse events, including injection-site reactions, laboratory and vital sign assessments. Newly enrolled
patients and rollover patients from previous phase IIb/III trials who did not receive fremanezumab in this study were included
in the immunogenicity testing cohort (n = 587). Efficacy outcomes included changes from baseline in the average monthly
migraine days and headache days of at least moderate severity. Other efficacy outcomes included changes in disability scores.
Results A total of 50 patients were enrolled with chronic migraine (monthly, n = 17; quarterly, n = 17) or episodic migraine
(monthly, n = 8; quarterly, n = 8). The most commonly reported treatment-emergent adverse events were nasopharyngitis
(64.0%) and injection-site reactions (erythema, 24.0%; induration, 10.0%; pain, 8.0%; pruritus, 6.0%). The discontinuation
rate was low (4.0% from adverse events, 2.0% from a lack of efficacy) and no deaths were reported. The incidence of anti-
drug antibody development was low (2.4%). Fremanezumab reduced monthly migraine days and headache days of at least
moderate severity from 1 month after initial administration, and this effect was maintained with no worsening throughout
12 months. Fremanezumab also led to sustained reductions in any acute headache medication use and headache-related
disability at 12 months.

Conclusions Fremanezumab administered monthly and quarterly was well tolerated in patients with chronic migraine and
episodic migraine and led to sustained improvements in monthly migraine days and headache days of at least moderate
severity throughout 12 months.

Clinical Trial Registration ClinicalTrials.gov Identifier: NCT03303105.

1 Introduction lack of efficacy [1-3], both of which lead to discontinuation

and well-recognized poor adherence [2, 4-6]. A systematic
review of studies related to propranolol, amitriptyline, and
topiramate reported that persistence with these agents may
fall to 7-55% at 12 months, mainly as a result of tolerabil-
ity issues [7]. A subsequent retrospective claims analysis
concluded that, although switching between oral migraine
preventive medications is common, persistence worsens as
patients cycle through various such agents [8]. A real-world
>4 Yuki Isogai treatment pattern survey in Japan confirmed that patients

isogai @otsuka.jp with both CM and EM also experience such limitations,

Currently available oral therapies for the prevention of
chronic migraine (CM) and episodic migraine (EM), which
include antiepileptic drugs, beta-blockers, antidepressants,
and calcium channel blockers, are associated with several
limitations. These broadly include adverse effects and a
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This long-term, randomized, open-label trial in Japanese
patients with chronic or episodic migraine found that
fremanezumab was associated with no drug-related
serious adverse events, or deaths reported during the
12-month study period.

The most common adverse events related to fremane-
zumab treatment were nasopharyngitis and injection-site
reactions; antidrug antibody development was infre-
quent.

indicating a need for well tolerated and effective migraine
preventive options [3].

Monoclonal antibodies target the calcitonin gene-related
peptide or receptor to specifically target migraine patho-
physiological processes [3, 9, 10]. In addition, monoclonal
antibodies have been shown to exhibit several advantages
over oral migraine preventive medications, such as a long
half-life that allows monthly or even quarterly administration
and favorable tolerability [11, 12]. Fremanezumab, a fully
humanized IgG2Aa/kappa monoclonal antibody, has been
comprehensively investigated in two similar international
large-scale, 12-week, phase III, randomized, double-blind,
placebo-controlled trials in patients with CM (HALO CM
trial) and EM (HALO EM trial) [13, 14]. In these trials,
monthly or quarterly fremanezumab treatment reduced the
average monthly headache days of at least moderate severity
(HALO CM trial) and migraine days (HALO CM and EM
trials) compared with placebo along with improvements in
other outcomes, including those related to disability, with
good tolerability. More recently, a 52-week, phase III,
double-blind, randomized trial enrolled rollover patients
from the HALO CM and HALO EM trials as well as newly
enrolled patients to assess the long-term safety, tolerabil-
ity, and efficacy of fremanezumab with long-term treatment
[15]. Fremanezumab treatment for up to 12 months was
well tolerated with no safety concerns identified, including
immunogenicity, and led to sustained reductions in monthly
migraine days, headache days, and headache-related disabil-
ity vs baseline levels.

Japanese patients were included in the HALO CM,
HALO EM, and long-term HALO extension trials, and dem-
onstrated similar efficacy and safety profiles with the overall
global study populations. Safety and efficacy of fremane-
zumab in Japanese patients with CM or EM requires further
investigation for both regulatory and clinical purposes. In
consideration of this, two separate randomized phase III
studies have demonstrated favorable efficacy and safety of
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fremanezumab in Japanese and Korean patients with CM
and EM [16, 17]. Based on this background, the objective of
this trial was to evaluate the safety and efficacy of long-term
study of monthly or quarterly fremanezumab for preventive
treatment in Japanese patients with CM or EM.

2 Methods
2.1 Trial Design

This multicenter, randomized, open-label trial in Japanese
patients with CM or EM (ClinicalTrials.gov, NCT03303105)
consisted of a 4-week screening period (Visit 1), a 52-week
treatment period (Visit 2 to Visit 15), an end of treatment
evaluation (Visit 15), and a follow-up period of 225 days
after the final dose of fremanezumab to allow an anti-drug
antibody (ADA) assessment to be performed (Visit 16;
Fig. 1).

Key inclusion criteria were a history of migraine (accord-
ing to The International Classification of Headache Disor-
ders, third edition [beta version] criteria) or clinical judg-
ment suggests a migraine diagnosis for > 12 months prior
to giving informed consent. Included patients also had to
fulfill criteria for EM or CM during the 28-day screening
period in terms of frequency (headache occurring on > 4
and < 14 days for EM; > 15 days for CM and fulfilling any
of the criteria for migraine on > 4 days for EM; > 8 days for
CM). Full inclusion and exclusion criteria for newly enrolled
patients are listed in Table 1 of the Electronic Supplemen-
tary Material (ESM). A subset of patients who completed or
discontinued the phase IIb/III trials of CM or EM were also
enrolled in this trial for the purpose of evaluating immuno-
genicity, although fremanezumab was not administered to
these rollover patients.

2.2 Treatment

After obtaining informed consent and the initial screening
for eligibility at Visit 1, newly enrolled patients were ran-
domly assigned in a 1:1 ratio to receive monthly or quarterly
subcutaneous administration of fremanezumab according to
schedules specific for CM or EM. Randomization was per-
formed by means of electronic interactive-response technol-
ogy, with stratification according to CM or EM.
Fremanezumab was subcutaneously administered accord-
ing to the following monthly dosing regimen by clinical trial
personnel responsible for the administration of injections.
The monthly regimen was fremanezumab 675 mg (three
injections of 225 mg per 1.5 mL) for CM and 225 mg (one
injection of 225 mg per 1.5 mL) for EM at baseline (Visit
2) followed by 225 mg monthly thereafter (month 1 [Visit
3] to month 12 [Visit 14]). The quarterly dosing regimen
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Fig. 1 Study design (newly enrolled patients). CM chronic migraine, EM episodic migraine, EOT end of treatment, /MP investigational medici-
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was fremanezumab 675 mg (three injections of 225 mg per
1.5 mL) once every 3 months for both CM and EM groups
(baseline [Visit 2], month 3 [Visit 5], month 6 [Visit 8],
month 9 [Visit 11], month 12 [Visit 14]).

2.3 Outcomes

The safety objective of this trial was to assess the long-term
safety and tolerability of fremanezumab in the preventive
treatment of CM and EM. Treatment-emergent adverse
events (TEAEs) during the observation period were recorded
based on patient reports using Medical Dictionary for Reg-
ulatory Activities version 22.0 by system organ class and
preferred term and summarized according to severity, seri-
ousness, and relationship to the study drug and treatment
discontinuation. Injection sites were monitored for reactions
(erythema, induration, ecchymosis, and pain) and classified
according to severity (none; mild, < 5 to 50 mm, moderate,
> 50 to < 100 mm; severe, > 100 mm) with pain graded on a
5-point scale (painless, O to extreme, 4). Treatment-emergent
adverse events of special interest were the same as those
included in the previous phase IIb/III trials of Japanese and
Korean patients with CM and EM and included injection-site
reactions, drug-related hepatic TEAEs, ophthalmic TEAEs
of at least moderate severity, anaphylaxis and severe hyper-
sensitivity reactions, and cardiovascular-related TEAEs. In
addition, safety was monitored via clinical laboratory tests
(chemistry, hematology, coagulation, and urinalysis) as well
as the recording of 12-lead electrocardiograms, physical
examination, vital signs (systolic and diastolic blood pres-
sure, pulse rate, temperature, and respiratory rate), body
weight, and the Electronic Columbia-Suicide Severity Rat-
ing Scale [18].

Efficacy outcomes included the average monthly migraine
days and headache days of at least moderate severity (see
Table 2 of the ESM). Other efficacy outcomes included the
average monthly headache days of any severity, average
monthly days with use of any acute headache medications,
number of patients who discontinued concomitant preven-
tive migraine medications during the treatment period, aver-
age monthly days with nausea or vomiting, and the aver-
age monthly days with photophobia and phonophobia. The
> 50% responder outcome at each month is the percentage
of patients with a > 50% reduction in monthly migraine days
or monthly headache days of at least moderate severity in
each month (1, 2, 3, 6, 12 months). Disability was assessed
using the 6-Item Headache Impact Test (HIT-6) in patients
with CM and the Migraine Disability Assessment (MIDAS)
in patients with EM [19, 20]. Both the HIT-6 and MIDAS
are reliable and validated tools with higher scores indicating
more severe impact or disability.

2.4 Statistics

The International Conference on Harmonisation E1 guide-
line has recommended that at least 100 patients exposed to
treatment for 1 year are needed to evaluate the long-term
safety of medicines for non-life-threatening conditions [21].
In order to ensure at least 100 Japanese patients who had
completed 1 year of treatment in the multinational phase III
long-term trials and this trial, it was considered necessary
to enroll 40 new patients in this trial.

The safety set consisted of new patients who received the
study medication at least once. The full analysis set consisted
of new patients in the safety set who had at least 10 days of
baseline and post-baseline efficacy assessment data in the
electronic headache diary. The immunogenicity analysis set
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comprised newly enrolled patients, patients enrolled in the
phase IIb/IIT CM trial in Japanese and Korean patients who
rolled over to this trial, or patients enrolled in the phase
IIb/IIT EM trial in Japanese and Korean patients after trial
resumption and rolled over to this trial who had received
one or more doses of the study medication in any trial and
in whom the date and time of serum ADA was recorded at
one or more post-dose time points in this trial.

Safety and efficacy outcome measurements were descrip-
tively analyzed. For the efficacy analyses, headache-related
data were normalized to 28 days of data when the number
of evaluation days of the electronic headache diary in each
month was 10 days or more. Missing data were not imputed.
SAS version 9.4 (SAS Institute, Cary, NC, USA) was used
for all statistical calculations.

3 Results
3.1 Subject Disposition and Baseline Characteristics

New patients for the assessment of efficacy were enrolled
from 11 institutions in Japan (Table 3 of the ESM) whereas
patients who continued from the previous phase IIb/III
CM and phase IIb/III EM trials for ADA assessment were
enrolled from institutions in Japan and Korea. The trial
was conducted from December 2017 to June 2020. Flow
of patients throughout the trial is summarized in Fig. 2.
In total, six patients discontinued treatment mainly for
adverse events (n = 2) and withdrawal by subject (n = 2)
with a lack of efficacy and protocol deviation responsible
for discontinuation in one patient each. Baseline demo-
graphic and clinical characteristics of newly enrolled
patients are summarized in Table 1. In the two fremane-
zumab groups combined, the proportion of female patients

Fig.2 Patient disposition

Newly enrolled patients

was 84.0% and the mean + standard deviation (SD) age
was 46.3 + 7.4 years. The proportion of patients receiving
preventive migraine medications was 46.0% and the mean
+ SD number of years since onset of migraine was 20.2
+ 11.7 years. The two fremanezumab groups combined
consisted of 34 patients with CM and 16 patients with EM.
In the two fremanezumab groups combined, the baseline
mean + SD monthly migraine days and headache days of
at least moderate severity were 13.9 + 5.5 days and 12.3 +
6.2 days, respectively. The proportion of patients receiving
acute headache medications at baseline was 98.0% and the
proportion of patients receiving migraine-specific acute
headache medications (triptans or ergot derivatives) at
baseline was 92.0%.

3.2 Safety

Results of the safety analysis in newly enrolled patients
are shown in Table 2. Treatment-emergent adverse events
were reported in 92.0% (23/25 patients) in the monthly
fremanezumab group and 88.0% (22/25 patients) in the
quarterly fremanezumab group with nasopharyngitis
being the most common TEAE (fremanezumab monthly,
72.0% [18/25 patients], fremanezumab quarterly, 56.0%
[14/25 patients]). No deaths were reported during the
study period and serious TEAEs occurred only in two
patients in the fremanezumab quarterly group (rhegma-
togenous retinal detachment and subarachnoid hemor-
rhage). However, no serious TEAEs were considered to
be potentially drug related. Two patients in the freman-
ezumab quarterly group discontinued the trial because
of TEAEs, of which one patient had trial discontinuation
thought to be drug related (injection-site reaction).
Regarding TEAEs of special interest, one ophthalmic
adverse event of moderate severity (rhegmatogenous

Rollover patients from Phase 2b/3 trials

| Informed consent obtained (n=52) |

Informed consent obtained (n=915)

—| Screening failure (n=2)

Randomized (n=50)

* Fremanezumab Monthly (n=299)
« Fremanezumab Quarterly (n=312)
* Placebo (n=304)

[
Assigned to fremanezumab
Monthly (n=25)
« Safety analysis set (n=25)
« Full analysis set (n=25)

Assigned to fremanezumab
Quarterly (n=25)
« Safety analysis set (n=25)

* Full analysis set (n=25)

Discontinued study (n=2)
« Protocol deviation (n=1)
« Lack of efficacy (n=1)
Completed study (n=23)

Discontinued study (n=4)

« Withdrawal by subject (n=2)
« Adverse events (n=2)
Completed study (n=21)

Immunogenicity analysis set (total, n=587; newly enrolled, n=50; rollover patients: n=537)

A\ Adis



Long-Term Safety and Tolerability of Fremanezumab in Japanese Patients

1359

Table 1 Demographic and baseline clinical characteristics

Fremanezumab

Monthly (n = 25) Quarterly (n = 25) Total (n = 50)

Age, years, mean (SD)
Body mass index, mean (SD)
Female sex, n (%)
Migraine subtype, n (%)
Chronic migraine
Episodic migraine
Disease history
Time since onset of migraine, year, mean (SD)
Use of preventative migraine medication at baseline, yes, n (%)
Disease characteristics during 28-day preintervention period
Number of days with headache of any severity and duration, mean (SD)
Number of migraine days, mean (SD)
Number of headache days of at least moderate severity, mean (SD)
Use of any acute headache medications, yes, n (%)

Use of migraine-specific acute headache medications?, yes, n (%)

46.8 (7.9) 45.8 (7.0) 46.3 (7.4)
222 (3.8) 22.7 (4.1) 22.5(3.9)
23 (92.0) 19 (76.0) 42 (84.0)
17 (68.0) 17 (68.0) 34 (68.0)
8 (32.0) 8 (32.0) 16 (32.0)
23.9(13.3) 16.5 (8.6) 20.2 (11.7)
14 (56.0) 9 (36.0) 23 (46.0)
17.8 (6.5) 18.5 (6.9) 18.1 (6.6)
14.1 (5.6) 13.8 (5.5) 13.9 (5.5)
11.8 (5.8) 12.8 (6.7) 12.3 (6.2)
25 (100.0) 24 (96.0) 49 (98.0)
25 (100.0) 21 (84.0) 46 (92.0)

SD standard deviation

*Triptans and ergot compounds

retinal detachment) was observed but evaluated as not
related to fremanezumab treatment and the patient recov-
ered. No patients experienced possible trial-agent-induced
liver injury, anaphylaxis, or severe hypersensitivity

Table2 Summary of adverse events

reactions. Regarding cardiovascular-related TEAEs, hemi-
paresis was reported in one patient in the monthly freman-
ezumab group whereas tachycardia, increased blood pres-
sure, hypertension, and subarachnoid hemorrhage were

Characteristics, n (%)

Fremanezumab

Monthly (1 = 25)

Quarterly (n = 25) Total (n = 50)

Patients with at least one TEAE 23 (92.0) 22 (88.0) 45 (90.0)
Patients with at least one TEAE related to the trial regimen 11 (44.0) 6 (24.0) 17 (34.0)
Patients with at least one serious TEAE 0 2 (8.0) 2 (4.0)
Patients with any TEAE leading to discontinuation of the trial 0 2 (8.0) 2 (4.0)
Death 0 0 0
Patients with TEAE reported in > 5% of patients in any group
Injection-site reactions
Erythema 7 (28.0) 5(20.0) 12 (24.0)
Induration 3(12.0) 2 (8.0) 5(10.0)
Pain 1 (4.0) 3 (12.0) 4 (8.0)
Pruritus 2 (8.0) 1 (4.0) 3(6.0)
Infections and infestations
Gastroenteritis 3(12.0) 1(4.0) 4 (8.0)
Influenza 1(4.0) 2 (8.0) 3(6.0)
Nasopharyngitis 18 (72.0) 14 (56.0) 32 (64.0)
Oral herpes 1(4.0) 2 (8.0) 3(6.0)
Back pain 1(4.0) 2 (8.0) 3(6.0)
Dysmenorrhea 2 (8.0) 1(4.0) 3(6.0)
Cough 1 (4.0) 2 (8.0) 3(6.0)

TEAE treatment-emergent adverse event
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reported in one patient each in the quarterly fremanezumab
group. The most common injection-site reaction was ery-
thema, which occurred in 24.0% of patients overall, fol-
lowed by induration (10.0% of patients). All injection-site
reactions were evaluated as mild or moderate in severity
and recovered, although one patient with an injection-site
reaction discontinued treatment.

Changes in vital signs and electrocardiogram findings
during the long-term follow-up were minor and reported
in only a small number of patients treated with freman-
ezumab. No patients had a positive score on the Elec-
tronic Columbia-Suicide Severity Rating Scale for assess-
ing suicidal ideation and behavior after fremanezumab
administration.

3.3 Immunogenicity

Of 587 patients enrolled in the immunogenicity analysis set,
14 (2.4%) patients were ADA negative before fremanezumab
administration and ADA positive after administration, sug-
gesting a treatment-related reaction. Of these treatment-
related ADA-positive patients, three patients (fremanezumab
monthly, n = 2; fremanezumab quarterly, n = 1) were newly
enrolled and 11 patients were from the continuation cohort
(fremanezumab monthly, n = 5; fremanezumab quarterly, n
= 6). Further, 12 patients produced neutralizing antibodies
of which two patients were newly enrolled and ten patients
were from the continuation cohort. No relationship was
found between ADA and efficacy or safety. More specifi-
cally, no adverse events considered to be ADA related, such
as anaphylaxis or severe hypersensitivity reactions, were
observed in subjects with ADA.

3.4 Efficacy

Results of the efficacy analysis in newly enrolled patients
are shown in Table 3. These reveal reductions in the aver-
age monthly migraine days, headache days of at least
moderate severity, headache days of at any severity, and
use of any acute headache medication. From baseline to
1 month, the mean (95% confidence interval [CI]) change
in the average monthly migraine days was — 4.1 (— 6.37,
— 1.85) with fremanezumab monthly treatment and — 4.2
(— 6.40, — 2.04) with fremanezumab quarterly treat-
ment. Similarly, the mean (95% CI) change in the aver-
age monthly headache days of at least moderate severity
was — 3.6 (— 5.67, — 1.59) with fremanezumab monthly
treatment and — 4.7 (— 6.62, — 2.79) with fremanezumab
quarterly treatment. From baseline to 12 months, the mean
(95% CI) change in the average monthly migraine days
was — 5.9 (— 7.72, — 4.04) with fremanezumab monthly
treatmen and — 1.6 (— 4.08, 0.94) with fremanezumab
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quarterly treatment. Similarly, the mean (95% CI) change
in the average monthly headache days of at least moderate
severity was — 4.3 (— 6.03, — 2.50) with fremanezumab
monthly treatment and — 2.1 (— 3.92, — 0.24) with freman-
ezumab quarterly treatment. Fremanezumab reduced the
average monthly migraine days and headache days of at
least moderate severity from 1 month after initial admin-
istration, which was maintained throughout the treatment
period.

According to the responder analyses, the percentage
of patients with a > 50% reduction in monthly migraine
days in the monthly and quarterly fremanezumab groups
was 28.0 and 24.0% at 3 months, and 43.5 and 22.7% at 12
months, respectively (Table 4 of the ESM). The percentage
of patients with a > 50% reduction in monthly headache days
of at least moderate severity in the monthly and quarterly
fremanezumab groups was 28.0 and 24.0% at 3 months, and
34.8 and 18.2% at 12 months, respectively (Table 4 of the
ESM).

In addition to headache-related outcomes, reductions from
baseline were also found in disability scores in both patients
with CM and EM with available data following long-term
fremanezumab treatment. In patients with CM (monthly, n =
17, quarterly n = 17), the mean + SD HIT-6 score at baseline
and at month 12 was 63.6 + 4.3 and 58.5 + 4.1, respectively,
in the monthly fremanezumab group and 62.8 + 5.3 and 58.6
+ 4.6, respectively, in the quarterly fremanezumab group. In
both fremanezumab groups combined, the mean change from
baseline at month 12 in HIT-6 score showed a reduction of
—5.1 + 4.8. Similarly, in patients with EM (monthly, n = 8§,
quarterly n = 8), the mean + SD MIDAS score at baseline and
at month 12 was 20.5 + 22.1 and 11.4 + 25 4, respectively, in
the monthly fremanezumab group and 12.6 + 13.7 and 11.9
+ 21.6, respectively, in the quarterly fremanezumab group. In
both fremanezumab groups combined, the mean change from
baseline at month 12 in the MIDAS score showed a reduction
of —3.4+15.2.

4 Discussion

The results of this multicenter, randomized, open-label
trial in Japanese patients with CM or EM support the
long-term safety and efficacy of fremanezumab reported
in previous international trials that enrolled Japanese
patients and two specific phase IIb/III trials in Japa-
nese and Korean patients. Adverse events and adverse
drug reactions were common but there were few seri-
ous or severe adverse events, or discontinuations related
to adverse events. Results related to the safety of long-
term fremanezumab broadly reflect those derived from
Japanese patients enrolled in the HALO long-term study
presented previously (Table 5 of the ESM) [15, 22]. In
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Table 3 Summary of efficacy

results Fremanezumab
n Monthly n Quarterly
Actual Change from baseline Actual Change from baseline

Average monthly migraine days, mean (SD)
Baseline 25 14.1 (5.6) 25 13.8 (5.5)
Month 1 25 10.0 (7.0) —-4.1(.5) 25 9.5(6.4) —-4.2(5.3)
Month 3 25 12.0 (7.3) —-2.1(.5) 25 11.7 (7.0) —2.1(6.5)
Month 6 24 11.3 (6.6) -2.94.9) 23 10.7 (6.4) -3314.2)
Month 12 23 8.5(5.6) -594.3) 22 12.4 (7.0) -1.6(5.7)
Average monthly headache days of at least moderate severity, mean (SD)
Baseline 25 11.8 (5.8) 25 12.8 (6.7)
Month 1 25 8.2 (6.0) - 3.6 (4.9) 25 8.1(6.7) — 4.7 (4.6)
Month 3 25 9.9 (6.9) -2.0(.2) 25 10.1 (7.7) —-2.7(6.1)
Month 6 24 9.8 (6.2) -2.14.2) 23 10.1 (7.2) -324.2)
Month 12 23 8.0(5.4) -434.1) 22 11.0 (7.4) -2.14.1)
Average monthly headache days at any severity, mean (SD)
Baseline 25 13.8 (6.6) 25 14.1 (7.3)
Month 1 25 9.8 (7.5) -4.0(.7 25 9.2 (7.0) - 4.9 4.5)
Month 3 25 11.2(7.4) -2.6(5.3) 25 11.2 (8.1) —2.8(5.8)
Month 6 24 10.8 (6.9) -324.7 23 11.0 (7.2) -3.74.1)
Month 12 23 8.5(5.5) -5844) 22 12.2 (7.1) -2.34.9)
Average monthly days with use of any acute headache medication, mean (SD)
Baseline 25 13.7 (6.8) 25 13.8 (6.6)
Month 1 25 10.3 (7.3) —-34(5.1) 25 9.0(5.9) -4.8(.1)
Month 3 25 11.0 (6.6) —2.7(6.3) 25 11.2 (7.3) —-2.6(5.8)
Month 6 24 12.0 (7.1) - 1.9 (5.6) 23 11.5 (6.6) - 2.8 (4.0
Month 12 23 9.5(6.1) —4.5(5.6) 22 11.8 (5.4) —-2.3(4.6)
Average monthly days with nausea or vomiting, mean (SD)
Baseline 25 52(5.5) 25 3.73.5)
Month 1 25 3.5(5.8) - 1.7 (2.6) 25 2329 -1.4@3.0)
Month 3 25 4.4 (6.0) -0.8(.1) 25 3.4 (4.6) -03(@3.1)
Month 6 24 3.4 (4.6) -194.8) 23 233.2) -1.73.5)
Month 12 23 22@3.1) -3244 22 3.74.3) - 0.4 4.5)
Average monthly days with photophobia and phonophobia, mean (SD)
Baseline 25 6.5 (6.8) 25 5.3(6.4)
Month 1 25 5.6(7.7) -1.04.3) 25 4.2 (6.7) -1.14.8)
Month 3 25 6.5(7.9) 0.0 (4.6) 25 4.4 (7.3) -0.9(6.2)
Month 6 24 5.7(.2) - 0.8 (4.8) 23 4.0 (6.3) - 1.54.6)
Month 12 23 3.5(4.0) -3.14.3) 22 5.1(7.1) - 0.6 (6.2)

SD standard deviation

particular, the total incidences of common injection-site
reactions in the present study (erythema, 24.0%; indura-
tion, 10.0%; pruritus, 6.0%) were comparable to those in
Japanese patients from the HALO long-term study (ery-
thema, 18.2%; induration, 14.2%; pruritus, 9.1%), while
erythema in the overall HALO population was also similar
(26.3%). In the present study, injection-site reactions were

evaluated as mild or moderate in severity and all cases
recovered with few discontinuations related to injection-
site reactions. The investigator or sub-investigator assessed
the case of rhegmatogenic retinal detachment as moderate
and considered it to be related to aging and not to external
factors, and thus determined that the event was not related
to the study drug. Similarly, the case of hemiparesis due
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to subarachnoid hemorrhage, despite being rated as severe
by the investigator or sub-investigator, was judged to be
not related to the study drug because it was caused by a
congenital rupture of a cerebral aneurysm. Nasopharyn-
gitis was also commonly noted in the analysis of Japanese
patients from the HALO long-term trial population [22].
Results of the immunogenicity analysis found low levels
of treatment-emergent ADA responses and production of
neutralizing antibodies, which is also consistent with the
results of the international HALO long-term trial [15].

As noted in previous trials, ophthalmic events of at
least moderate severity were defined as adverse events of
special interest based on results of unconfirmed preclini-
cal findings in monkeys. In this study, ophthalmic events
occurred in only one patient and were not considered
related to fremanezumab. No safety signal was detected in
this study consistent with results obtained from the HALO
long-term trial [15].

Regarding efficacy, the average monthly migraine days
and headache days of at least moderate severity decreased
as soon as 1 month after treatment in both fremanezumab
groups, and the reduction was maintained without return
to baseline levels during long-term treatment. This is
similar to the result of two separate randomized placebo-
controlled trials of monthly and quarterly fremanezumab
phase IIb/III trials in Japanese and Korean patients with
CM and EM. In these trials, reductions were also evident
within 1 month after baseline and were maintained dur-
ing the 12-week treatment. Hence, the efficacy results of
this long-term trial exclusively in Japanese patients extend
those of previous phase IIb/III trials in similar popula-
tions. The HALO long-term trial also noted a rapid mean
change in the average monthly migraine days that was
sustained during the long-term follow-up to 12 months
[15, 22]. Results of the present long-term trial, in terms of
the mean changes in average monthly migraine days and
headache days of at least moderate severity, followed simi-
lar trends in the HALO long-term trial. Migraine-related
disability score was measured by the HIT-6 in patients
with CM and by the MIDAS questionnaire in patients with
EM. Scores for both questionnaires at month 12 showed
decreases from baseline in the two fremanezumab groups
combined.

For clinical practice, the results of this study support the
potential benefits of fremanezumab administration. Migraine
is a chronic disease associated with high rates of poor adher-
ence to preventive medication, mainly as a result of adverse
reactions or a lack of efficacy [1-7]. Fremanezumab offers
good tolerability and a choice of dosing options to meet
individual patient needs, providing the potential to improve
medication persistence along with clinical outcomes.

The main limitations of this study were the lack of a pla-
cebo comparison arm and relatively small patient numbers
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to evaluate safety and tolerability. As a result, it is difficult
to evaluate the efficacy effects of treatment in detail because
the number of patients was small and there was no com-
parison with placebo as the study was intended primarily
for the assessment of safety. Further studies, including those
in real-world settings, will help provide a fuller assessment
of the long-term safety and tolerability of fremanezumab
treatment.

5 Conclusions

Fremanezumab monthly or quarterly shows favorable long-
term safety, tolerability, and efficacy in Japanese patients
with CM or EM. Fremanezumab provides an effective treat-
ment option for migraine prevention by its effect on reducing
pain and disability.
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