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Abstract

Objective: To evaluate the efficacy of monthly or quarterly fremanezumab in patients with chronic migraine or episodic
migraine and documented inadequate response to 2, 3, or 4 classes of prior migraine preventive medications.
Methods: This is an exploratory analysis of a randomized, double-blind, placebo-controlled, phase 3b trial for patients
with chronic migraine or episodic migraine and inadequate response to 2 to 4 prior migraine preventive medication
classes randomized (l:1:1) to fremanezumab (quarterly or monthly) or placebo. In this exploratory analysis, changes
from baseline in the monthly average number of migraine days during 12 weeks of double-blind treatment and adverse
events were evaluated for predefined subgroups of patients by number of prior preventive medication classes with
inadequate response.

Results: Overall, 414, 265, and 153 patients had inadequate response to 2, 3, and 4 preventive medication classes,
respectively. Changes from baseline in monthly average migraine days during 12 weeks were significantly greater with
fremanezumab compared with placebo for patients with documented inadequate response to 2 classes (least-squares
mean difference vs placebo [95% confidence interval]: quarterly, —2.9 [-3.83, —1.98]; monthly, —3.7 [4.63, -2.75]),
3 classes (quarterly, —3.3 [4.65, —1.95]; monthly, —3.0 [4.25, —1.66]), and 4 classes (quarterly, —5.3 [-7.38, —3.22];
monthly, —5.4 [-7.35, —3.48]) of migraine preventive medications (all p < 0.001). No significant treatment-by-subgroup
interactions were observed for any outcome (p interaction > 0.20 for all). Adverse events were comparable for placebo
and fremanezumab.

Conclusion: Significant improvements in efficacy were observed with fremanezumab compared with placebo, even in
patients who had previously experienced inadequate response to 4 different classes of migraine preventive medications.
ClinicalTrials.gov identifier: NCT03308968.
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Introduction

Treatment guidelines recommend offering migraine
preventive treatment to individuals with as few as
3 monthly headache days and severe disability (1).
However, until the recent approvals of monoclonal
antibodies targeting the calcitonin gene-related
peptide (CGRP) pathway, recommended preventive
medications were not specifically designed or
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developed for migraine and were limited by slow onset
of action, inadequate efficacy, poor adherence, and
suboptimal safety and tolerability (2). Treatment dis-
continuations are common with oral migraine preven-
tive medications (3), potentially resulting in inadequate
migraine treatment, acute medication overuse, chroni-
fication, and higher healthcare costs (4,5). The burden
of migraine is generally higher for patients who have
failed prior preventive treatments, with negative effects
on patients’ work and personal lives (6).

Fremanezumab is a fully humanized monoclonal
antibody (IgG2Aa) that selectively targets CGRP (7).
Results from the FOCUS trial demonstrated the
efficacy and tolerability of fremanezumab treatment
in patients with episodic migraine (EM) or chronic
migraine (CM) and documented inadequate
response to 2 to 4 prior migraine preventive medication
classes (7). Understanding the influence of inadequate
response to prior migraine preventive treatments on
fremanezumab treatment outcomes could inform clini-
cal decision making and guide optimal usage of frema-
nezumab in patients with migraine. Here we report
results from analyses of the efficacy and tolerability
of fremanezumab in predefined subgroups of patients
with migraine from the FOCUS study by number of
classes of prior migraine preventive medications to
which they had inadequate response (2, 3, or 4 classes).
Based on the clinical benefit with fremanezumab
observed in a prespecified subgroup analysis of patients
in the FOCUS study who had previously not
responded to topiramate and up to 3 other classes of
migraine preventive medications (7), we hypothesized
that quarterly and monthly dosing of fremanezumab
would be consistently effective in patients with inade-
quate response to 2, 3, or 4 classes of prior migraine
preventive medications.

Methods

This was an exploratory analysis of predefined sub-
groups in the international, multicenter, randomized,
double-blind, placebo-controlled, parallel-group, phase
3b  FOCUS trial (ClinicalTrials.gov identifier:
NCT03308968) in patients with CM or EM who had
documented inadequate response to 2 to 4 prior classes
of migraine preventive medications (4). The study
design, eligibility criteria, methods, and statistical anal-
ysis methods for that trial have been reported in detail
previously (7) and are summarized briefly here.

Patients

Patients were recruited for the FOCUS study from
November 2017 through July 2018. Eligible patients
included adults (18-70 years of age) with a diagnosis

of migraine (onset <50 years of age) according to
International Classification of Headache Disorders 3
beta version (ICHD-3 beta) criteria (8) and a history
of migraine for >12 months prior to screening.
Eligible patients also had documented inadequate
response within the past 10 years to 2 to 4 of the fol-
lowing classes of prior migraine preventive medications:
beta blockers, anticonvulsants, tricyclic antidepressants,
calcium channel blockers, onabotulinumtoxinA, and
valproic acid. An inadequate response was generally
documented in the patient’s medical record and defined
by no clinically meaningful improvement (per the treat-
ing physician’s judgement) after 3 months of stable-
dosed treatment, discontinuation due to poor tolerabil-
ity, or contraindication or unsuitability of treatment for
the patient (7). At the time of screening, patients could
not use migraine preventive medications; patients con-
tinuing treatment with migraine preventive medications
were excluded from the study.

Standard protocol approvals, registrations, and
patient consents

The FOCUS study was approved by an independent
ethics committee or institutional review board at each
study site, and each patient provided written informed
consent.

Study design

The FOCUS study included a screening visit; a 28-day
run-in period; a 12-week, double-blind, placebo-con-
trolled treatment period; and a 12-week, open-label
treatment period. For the 12-week, double-blind
treatment period, patients were randomized (1:1:1)
to monthly fremanezumab (Month 1: CM, 675 mg;
EM, 225 mg; Months 2 and 3: 225 mg), quarterly fre-
manezumab (Month 1: 675 mg; Months 2 and 3: pla-
cebo), or matched monthly placebo. Efficacy was
evaluated using information entered daily by patients
in an electronic headache diary throughout the treat-
ment period (7).

Outcomes assessed in subgroups by number of prior
migraine preventive medication classes with
inadequate response

For these subgroup analyses of patients by the number
of classes of prior migraine preventive medications to
which they had inadequate response (2, 3, or 4 classes),
the mean change from baseline in the monthly
average number of migraine days was evaluated
during the 12-week, double-blind period after the first
dose of study drug (primary endpoint for the study).
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For these subgroup analyses, the proportion of
patients achieving >50% reduction in the monthly
average number of migraine days, mean change from
baseline in the average number of headache days of at
least moderate severity, and mean change from baseline
in average days of any acute headache medication use
were also evaluated during the 12-week period after the
first dose of fremanezumab. For the 4-week period
after the first dose of fremanezumab, the mean
change from baseline in monthly average migraine
days, proportion of patients achieving >50% reduction
in the monthly average number of migraine days, and
mean change from baseline in the monthly average
number of headache days of at least moderate severity
were also assessed in these subgroups.

Additional outcomes assessed in these subgroups
included mean change from baseline in disability
scores based on the 6-item Headache Impact Test
(HIT-6) and Migraine Disability = Assessment
(MIDAS) and mean change from baseline in patient
satisfaction, as measured by the Patient Global
Impression of Change (PGIC) during the 4 weeks
after the third dose of fremanezumab. A PGIC
responder was defined as a patient who reported a
rating of 5 to 7 (moderately better, better, or a great
deal better) on the PGIC. Adverse events (AEs), seri-
ous AEs (SAEs), and AEs leading to discontinuation
were evaluated in these subgroups by number of prior
migraine preventive medications classes with inade-
quate response.

Statistical analyses

A sample size of 705 evaluable patients (235 per treat-
ment group) completing the study was needed for the
primary analysis for 90% power to show a difference of
1.8 in migraine days (assuming a common standard
deviation of 6 days) at an alpha level of 0.05.
Assuming a 12% discontinuation rate for the double-
blind period, 268 patients per treatment group were
planned for randomization. For the FOCUS study,
efficacy analyses were performed on the modified
intention-to-treat analysis set, which included all ran-
domized patients who received >1 dose of study drug
and had >10 days of post-baseline efficacy assessments
for the primary endpoint. In these predefined sub-
groups of patients by the number of classes of prior
migraine preventive medications to which they had
inadequate response (2, 3, or 4 classes), the analysis
of the change in the monthly average number of
migraine days was part of the original statistical anal-
ysis plan; the analyses of all other endpoints within
these subgroups were conducted post hoc.

Baseline data for the monthly average number of
migraine days were collected during the 28-day period

before the first dose of study drug. For the monthly
average number of migraine days during the 12 weeks
after the first dose of study drug, a mean number of
migraine days was calculated for each of the 3 months,
and the mean of these values was then calculated. For
the change from baseline in the monthly average
number of migraine days during the 12-week treatment
period (primary endpoint of the study), analyses were
performed using an analysis of covariance (ANCOVA)
method that included treatment, sex, region, special
group of treatment failure, migraine classification,
and treatment-by-migraine classification interaction
as fixed effects and baseline number of migraine days
and years since onset of migraine as covariates.
Statistical methods for all secondary and exploratory
endpoints are summarized in Supplemental material 1.
All statistical tests were 2-tailed at the 0.05 level of
significance. All data listings, summaries, and statisti-
cal analyses were generated using SAS® software (ver-
sion 9.4 or later of SAS Systems for Windows, SAS
Institute Inc., Cary, NC, USA).

The safety analysis set of the FOCUS study included
all randomized patients who received >1 dose of study
drug. AEs were coded using the Medical Dictionary for
Regulatory Activities (MedDRA) version 18.1.

Data availability

For the analyses described in this manuscript, anony-
mized data will be shared upon request from any qual-
ified investigator by the author investigators or Teva
Branded Pharmaceutical Products R&D, Inc.

Results

Of the 837 patients in the modified intention-to-treat
analysis set, 832 patients were included in these sub-
group analyses. Of these patients, 414 patients (50%)
had inadequate response to 2 classes of migraine pre-
ventive medications, 265 (32%) to 3 classes, and 153
(18%) to 4 classes. A total of 5 patients who had inad-
equate response to either 1 or >4 medication classes
were excluded from these subgroup analyses. Patient
baseline characteristics are presented in Table 1.

Monthly migraine days

For the primary endpoint, the reduction from baseline
in the monthly average number of migraine days
during the 12-week treatment period was significantly
greater with both quarterly and monthly fremanezu-
mab compared with placebo in patients who had
prior inadequate response to 2, 3, and 4 migraine pre-
ventive medication classes (all p < 0.001; Figure 1la).
Among patients with inadequate response to 2 medica-
tion classes, the least-squares mean (LSM) change from
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Baseline characteristics.

Table I.

4 classes

3 classes

2 classes

Monthly

Quarterly

Monthly

Quarterly

Monthly

Quarterly

fremanezumab fremanezumab

fremanezumab fremanezumab Placebo

(n=85)

fremanezumab fremanezumab Placebo
(n= 140)

Placebo

(n=50)

(n=49)

(n=>54)

(n=98)

(n=82)

(n=133)

(n=141)

Monthly migraine days, mean (SD)

15.3 (5.71)
17.6 (5.3)
10.1 (2.4)
14.2 (6.0)

16.0 (4.61)
17.6 (3.6)

16.8 (5.63)
18.7 (4.6)
9.8 (2.6)
15.3 (5.9)

15.2 (5.82)
17.4 (5.5)
10.3 (2.6)
13.7 (6.1)

14.4 (5.85)
16.8 (5.1)

14.2 (6.05)
17.8 (5.0)
9.0 (2.8)
12.4 (5.7)

12.8 (5.09)
16.2 (4.2)
9.0 (2.8)
11.4 (5.3)

13.3 (5.66)
17.1 (5.3)

13.6 (6.17)
17.6 (5.6)

Total population

Chronic migraine

9.9 (2.5)
14.7 (4.5)

8.7 (2.9)
12.6 (6.1)

9.5 (2.6)
1.5 (5.9)

9.0 (2.5)
12.2 (5.8)

Episodic migraine
Monthly headache days of at least

moderate severity, mean (SD)
Monthly days of any acute headache

12.5 (6.2)

14.3 (5.1)

12.8 (6.0) 14.0 (7.0)

12.6 (6.7)

1.5 (5.8) 11.4 (6.0)

12.4 (6.3)

12.2 (6.0)

medication use, mean (SD)

Disability

65.0 (4.3)
85.7 (69.0)

63.7 (4.2) 64.0 (4.1) 640 (4.7) 63.9 (4.7) 65.1 (45) 648 (3.8)
66.3 (48.2)

51.2 (42.2)

64.2 (4.2)

63.8 (5.6)

HIT-6 score, mean (SD)

61.6 (58.1) 62.2 (50.0) 72.7 (589) 74.6 (50.2)

57.0 (55.6) 55.7 (46.7)

MIDAS score, mean (SD)

SD, standard deviation; HIT-6, 6-item Headache Impact Test; MIDAS, Migraine Disability Assessment.

baseline (standard error [SE]) was —1.0 (0.43) with pla-
cebo, —3.9 (0.44) with quarterly fremanezumab (LSM
difference [LSMD] vs placebo, —2.9 [95% confidence
interval (CI): -3.83, —1.98]), and —4.7 (0.44) with
monthly fremanezumab (-3.7 [4.63, -2.75]). For
patients with inadequate response to 3 medication clas-
ses, the LSM (SE) change from baseline was —0.7 (0.56)
with placebo, —4.0 (0.58) with quarterly fremanezumab
(LSMD vs placebo, —3.3 [95% CI: —4.65, —1.95]), and
—-3.6 (0.58) with monthly fremanezumab (3.0 [-4.25,
—1.66]). For patients with inadequate response to 4
medication classes, the LSM (SE) change from baseline
was 1.4 (0.97) with placebo, —3.9 (0.97) with quarterly
fremanezumab (LSMD vs placebo, —5.3 [95% CI:
—7.38, —=3.22]), and —4.0 (0.85) with monthly fremane-
zumab (—5.4 [-7.35, -3.48)).

Regardless of migraine classification (CM or EM),
significantly greater reductions from baseline in the
monthly average number of migraine days were
observed with both fremanezumab dosing regimens
compared with placebo over 12 weeks of treatment in
patients with inadequate response to 2, 3, or 4 migraine
preventive medication classes (Figures 1b and 1c). In
patients with CM, the reduction from baseline in the
monthly average number of migraine days during the
12 weeks after the first dose of study drug was signif-
icantly greater with fremanezumab compared with
placebo in patients with prior inadequate response
to 2 medication classes (LSMD vs placebo: quarterly
fremanezumab, —3.5 [95% CI: —5.00, —1.93]; monthly
fremanezumab, —4.9 [-6.45, —3.34]; both p <0.001),
3 medication classes (quarterly fremanezumab, —3.3
[-5.02, —1.62]; monthly fremanezumab, -3.1 [-4.74,
—1.45]; both p<0.001), and 4 medication classes
(quarterly fremanezumab, —2.8 [-4.78, —0.76]; monthly
fremanezumab, —-3.2 [-5.24, —1.10]; both p<0.007,
Figure 1b). In patients with EM, the reduction from
baseline in monthly average migraine days during the
12 weeks after the first dose of study drug was signif-
icantly greater with fremanezumab versus placebo in
patients who had prior inadequate response to 2 med-
ication classes (LSMD vs placebo [95% CI]: quarterly
fremanezumab, —2.3 [-3.29, —1.37]; monthly fremane-
zumab, -2.5 [-3.50, —1.53]; both p <0.001), 3 medica-
tion classes (quarterly fremanezumab, —3.4 [-5.26,
—1.44]; monthly fremanezumab, -2.4 [-4.28, —0.57];
both p<0.011), and 4 medication classes (quarterly
fremanezumab, —7.4 [-10.36, —4.37]; monthly fremane-
zumab, —7.8 [-10.41, =5.11]; both p < 0.001; Figure Ic).

Reductions from baseline in the monthly average
number of migraine days at 4 weeks after the first
dose of study drug were also significantly greater with
fremanezumab versus placebo in patients who had
prior inadequate response to 2, 3, and 4 migraine pre-
ventive medication classes (all p < 0.001, Figure 2).
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(a) 2 classes

3 classes 4 classes

15 - 1.4

LSM change from baseline, days

= Placebo = Quarterly fremanezumab = Monthly fremanezumab

(c) 2 classes

LSM change from baseline, days

= Placebo = Quarterly fremanezumab m Monthly fremanezumab

3 classes 4 classes

(b) 2 classes

3.7

2 4

LSM change from baseline, days

g 4

= Placebo = Quarterly fremanezumab = Monthly fremanezumab

3 classes 4 classes

Figure |. Change from baseline in monthly average migraine days over |2 weeks of treatment.

(a) All patients (b) EM patients (c) CM patients.

LSM, least-squares mean; EM, episodic migraine; CM, chronic migraine.
*p < 0.001 versus placebo. °p=0.011 versus placebo. “p = 0.007 versus placebo. p =0.003 versus placebo.

Responder rates

The proportion of patients who achieved >50% reduc-
tion in the monthly average number of migraine days
during the 12 weeks of double-blind treatment was sig-
nificantly higher with fremanezumab compared with
placebo in patients who had prior inadequate response
to 2, 3, and 4 migraine preventive medication classes
(all p<0.002; Figure 3a). With quarterly fremanezu-
mab, monthly fremanezumab, and placebo, respective-
ly, >50% reduction in the monthly average number of
migraine days was achieved in 39%, 41%, and 11% of
patients with inadequate response to 2 medication clas-
ses; 32%, 28%, and 7% of patients with inadequate
response to 3 medication classes; and 27%, 32%, and
4% of patients with inadequate response to 4 medica-
tion classes.

The proportion of patients who achieved >50%
reduction in the monthly average number of migraine
days during the 4 weeks after the first dose of study
drug was also significantly higher with fremanezumab
compared with placebo in patients who had prior inad-
equate response to 2, 3, and 4 migraine preventive

2 classes 3 classes 4 classes

27 1.5

=11 -0.8

LSM change from baseline, days

-4.2¢ -4.0°

= Placebo = Quarterly fremanezumab s Monthly fremanezumab

Figure 2. Change from baseline in the monthly average number
of migraine days over the first 4 weeks of treatment.

LSM, least-squares mean.

b <0.0001 versus placebo.

medication classes (all p<0.003; Figure 3b). With
quarterly fremanezumab, monthly fremanezumab,
and placebo, respectively, >50% reduction in monthly
average migraine days was achieved in 44%, 39%, and
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(a)
p value
Failed 2 prior classes?® 5.10
Quarterly fremanezumab —— <0.001
5.56
Monthly fremanezumab —e—— <0.001
Failed 3 prior classes? 6.67
Quarterly fremanezumab b . y <0.001
5.18
Monthly fremanezumab k * { <0.001
Failed 4 prior classes® 12.43 0.002
Quarterly fremanezumab I - » 62.21 !
17.10
Monthly fremanezumab k ® » 84.97 <0.001
T T T T T T T T T 1
0O 2 4 6 8 10 12 14 16 18 20
OR (95% ClI) for fremanezumab vs placebo
(b) p value
Failed 2 prior classes? 5.48
Quarterly fremanezumab —e— <0.001
454
Monthly fremanezumab —— <0.001
Failed 3 prior classes? 6.64
Quarterly fremanezumab k L { <0.001
5.97
Monthly fremanezumab I L | <0.001
Failed 4 prior classes? 8.05 0.003
Quarterly fremanezumab k 1S » 31.32 .
8.98
Monthly fremanezumab I L > 34.73 0.002
T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20
OR (95% Cl) for fremanezumab vs placebo

Figure 3. ORs (fremanezumab vs placebo) for achieving >50%
(a) Over 12 weeks of treatment (b) At 4 weeks of treatment.
OR, odds ratio; Cl, confidence interval.

?Classes of migraine preventive medications.

13% of patients with inadequate response to 2 medica-
tion classes; 34%, 33%, and 9% of patients with inad-
equate response to 3 medication classes; and 29%,
32%, and 6% of patients with inadequate response to
4 medication classes.

Significantly higher proportions of patients with
CM achieved >50% reduction in the monthly average
number of migraine days during the 12-week treatment

reduction in monthly migraine days.

period with fremanezumab compared with placebo
among patients with inadequate response to 2 prior
migraine preventive medication classes (quarterly fre-
manezumab: 33% [odds ratio (OR), 4.27 (95% CI:
1.75, 10.42); p=0.001] and monthly fremanezumab:
36% [5.20 (2.13, 12.69); p < 0.001] vs placebo: 11%),
3 medication classes (23% [4.52 (1.20, 17.09); p =0.026]
and 26% [5.04 (1.37, 18.50); p=0.015], respectively, vs
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6%), or 4 medication classes (21% [5.21 (1.02, 26.71);
p=0.048] and 20% [6.51 (1.22, 34.80); p=0.028],
respectively, vs 5%). Similarly, in patients with EM,
higher proportions of patients achieved >50% reduc-
tion in monthly average migraine days during the 12-
week treatment period with fremanezumab compared
with placebo among patients with inadequate response
to 2 medication classes (quarterly fremanezumab: 46%
[OR, 6.05 (95% CI: 2.51, 14.56); p < 0.001] and month-
ly fremanezumab: 45% [6.01 (2.46, 14.69); p < 0.001] vs
placebo: 12%), 3 medication classes (52% [11.69 (2.71,
50.51); p=0.001] and 30% [4.02 (0.95, 17.09);
p=0.059] vs 9%), or 4 medication classes (50% and
60%, respectively, vs 0%; sample size was too small
for logistic regression model).

Headache days of at least moderate severity

In subgroups of patients with prior inadequate
response to 2, 3, and 4 migraine preventive medication
classes, reductions from baseline in the monthly aver-
age number of headache days of at least moderate
severity during the 12 weeks of double-blind treatment
were significantly greater with fremanezumab
compared with placebo (all p<0.001; Table 2).
Reductions from baseline in the monthly average
number of headache days of at least moderate severity
at 4 weeks after the first dose of study drug were also
significantly greater with monthly fremanezumab com-
pared with placebo in patients who had prior inade-
quate response to 2, 3, and 4 migraine preventive
medication classes (all p <0.001; Table 2).

Acute headache medication use

The reduction in the monthly average number of days
of any acute headache medication use was significantly
higher with fremanezumab compared with placebo
during the 12 weeks after the first dose of study
drug in patients who had prior inadequate response
to 2, 3, and 4 migraine preventive medication classes
(all p<0.001; Table 2). The reduction in the monthly
average number of days of any acute headache medi-
cation use was also significantly higher with fremane-
zumab compared with placebo at 4 weeks after the first
dose of study drug in patients who had prior inade-
quate response to 2, 3, and 4 migraine preventive med-
ication classes (all p < 0.001; Table 2).

Disability (HIT-6 and MIDAS) and Patient
satisfaction (PGIC)

Regardless of the number of prior migraine preventive
medication classes with inadequate response, the

reduction from baseline in the HIT-6 score during
the 4 weeks after the third dose of study drug was
significantly greater with fremanezumab compared
with placebo (all p <0.014; Table 3). The reduction
from baseline in the MIDAS score during the 4
weeks after the third dose of study drug was also sig-
nificantly greater with monthly fremanezumab com-
pared with placebo in patients who had prior
inadequate response to 2, 3, or 4 migraine preventive
medication classes (all p <0.010) and with quarterly
fremanezumab compared with placebo in patients
who had prior inadequate response to 4 migraine pre-
ventive medication classes (Table 3).

The proportion of responders on the PGIC scale
was significantly higher with both quarterly and
monthly fremanezumab compared with placebo in
patients with prior inadequate response to 2, 3, or 4
classes of migraine preventive medications (p < 0.001;
Figure 4).

Tolerability

Incidences of AEs, AEs leading to discontinuation, and
SAEs were similar with both quarterly and monthly
fremanezumab and placebo in patients with prior inad-
equate response to 2, 3, and 4 classes of migraine
preventive medications (Table 4). The most common
AEs across subgroups included injection-site erythema
(range, 4%—-10%) and injection-site induration (range,
2%—-10%). The proportion of patients discontinuing
the study due to AEs was low (range, <1%-3%).

No significant treatment-by-subgroup interactions
were observed for any outcome, as shown in the
table in Supplemental material 2 (p interaction > 0.20
for all).

Discussion

In these preplanned subgroup analyses, fremanezumab
offered significant efficacy over placebo in both CM
and EM patients regardless of the number of migraine
preventive medication classes with inadequate response
prior to this study. Reductions in migraine days and
clinically meaningful response rates were achieved as
early as 4 weeks after the first dose of study drug.
Approximately 30% to 40% of patients who had a
documented inadequate response to 2, 3 or 4 migraine
preventive treatment classes achieved >50% reduction
in monthly migraine days with 4 and 12 weeks of treat-
ment. A greater effect size was observed with increasing
number of prior treatment failures and was generally
demonstrated across all endpoints, with the most nota-
ble increase in effect size for patients with inadequate
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Table 3. Change from baseline to 4 weeks after the third dose of study drug in disability outcomes.

4 classes

3 classes

2 classes

Monthly

Quarterly

Monthly
fremanezumab

(n=98)

Quarterly

Monthly

Quarterly
fremanezumab

fremanezumab
(n=>50)

fremanezumab
(n=49)

Placebo

fremanezumab
(n=285)

Placebo

fremanezumab
(n=133)

Placebo

(n=54)

(n=82)

(n= 140)

(n=141)

HIT-6 score

-6.2 (1.04)

-5.0 (1.18)

-5.8 (0.94) 0.6 (1.19)

5.4 (0.96)

-2.6 (0.90)

—6.4 (0.78)

-53(0.78)

-27 (0.77)

LSM change from

baseline (SE)
LSMD versus placebo

—6.8 (-9.25, —4.43)

5.6 (-8.16, -3.03)

-32(-5.28, -1.11)

2.8 (—4.95, -0.57)

3.6 (-5.32, -1.93)

-2.5 (421, -0.88)

(95% Cl)

p value
MIDAS score

<0.001

<0.001

0.003

0.014

<0.001

0.003

-232 (9.12)

~25.0 (10.43)

6.7 (10.59)

-25.3 (5.56)

189 (5.69)

9.1 (5.34)

215 (4.11)

-147 (4.15)

-6.1 (4.10)

LSM change from

baseline (SE)
LSMD versus placebo

-29.9 (-51.12, -8.70)

-31.7 (-54.07, -9.37)

~16.2 (28.51, -3.90)

9.8 (-22.68, 3.08)

—15.5 (-24.47, —6.46)

8.7 (~17.47, 0.15)

(95% ClI)
p value

0.006

0.006

0.010

0.14

<0.001

0.054

HIT-6, 6-item Headache Impact Test; LSM, least-squares mean; SE, standard error; LSMD, least-squares mean difference; Cl, confidence interval; MIDAS, Migraine Disability Assessment.

response to 4 classes
medications.

Along with the clinically meaningful reductions in
migraine days, both fremanezumab dosing regimens
were shown to reduce migraine- and headache-related
disability versus placebo in patients who had docu-
mented inadequate response to 2, 3, or 4 migraine
preventive medication classes. Regardless of the
number of prior migraine preventive medication classes
with inadequate response, the majority of patients
reported improvements with fremanezumab treatment
on the PGIC in this study.

Many of the currently available medications
used for migraine prevention were not intended or
designed for the treatment of migraine and have limited
or moderate efficacy and poor tolerability (1,2). Few
options exist for patients who do not respond to these
preventive therapies. As shown in a retrospective US
claims analysis, 86% of patients discontinued initial
preventive medication by 1 year, and in patients who
switched migraine preventive medications, this number
increased to 90% by the third medication (3). However,
with better clinical outcomes for patients taking
migraine preventive medications, persistence may
improve.

Limited data are available on the efficacy and toler-
ability of migraine preventive treatments by number of
prior migraine preventive treatments to which patients
have had inadequate response, in particular in patients
who have experienced inadequate response to multiple
prior preventive treatment classes. Previous subgroup
analyses of randomized, double-blind, placebo-
controlled studies of erenumab in CM (9) and EM
(10) showed consistent efficacy for erenumab based
on reductions in monthly migraine days, responder
rates, and days of acute medication use in patients
with prior failure of >1 and >2 migraine preventive
medication categories. However, both studies excluded
patients with no therapeutic response to >3 prior
migraine preventive medications (9,10). The current
study demonstrated consistent efficacy and tolerability
for fremanezumab, even in potentially more difficult-
to-treat patients with inadequate response to 3 or even
4 prior migraine preventive medications.

There are concerns in the literature that, with an
increasing number of prior preventive treatment fail-
ures, patients with migraine may not respond to mono-
therapy (11). The results of this study suggest that, even
for patients with inadequate response to 4 prior
migraine preventive medication classes, fremanezumab
as monotherapy is still effective. Furthermore, the
patients in this population had additional challenges,
including severe disability due to migraine (MIDAS)
(12) and severe headache impact on daily functioning
(HIT-6) (13). This severe disability, along with the

of migraine preventive
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2 classes

100 -~

90 A

Patients, %

3 classes

® Placebo = Quarterly fremanezumab

4 classes

B Monthly fremanezumab

Figure 4. Proportion of PGIC responders.
PGIC, Patient Global Impression of Change.

PGIC responder was defined as a patient who reported a rating of 5 to 7 (moderately better, better, or a great deal better) on the

PGIC.
b <0.001 versus placebo.

inadequate response to multiple prior migraine preven-
tive medications, highlights the disease severity in this
population.

In the current study, placebo responses were low and
decreased with increasing number of classes of prior
preventive medications with inadequate response. In
other studies that evaluated monoclonal antibodies
that target the CGRP pathway in CM, mean reduc-
tions from baseline in monthly migraine days ranged
from —2.7 to —4.2 days for patients receiving placebo,
whereas the placebo response for the CM population in
this study was —0.7 to —1.0 days for a similar endpoint
(14,15). This trend toward lower placebo response in
patients with prior inadequate response to preventive
treatment was also observed in the subgroup analyses
of patients with >1 and >2 prior preventive treatment
category failures in the erenumab studies in CM and
EM. The low placebo response in this study, even in
patients with CM, further supports the selection of this
population of patients with difficult-to-treat migraine.
In the current study, fremanezumab reduced monthly
migraine days by 3 to 5 days in all patients and by
3 to 4 days in with patients with CM compared with
placebo across 2, 3, or 4 classes of prior treatment
failures.

The results reported here may be subject to certain
limitations. For this analysis, the number of patients
included in each subgroup differed, with a smaller

number of patients in the subgroup with inadequate
response to 4 prior migraine preventive medications.
This likely contributed to high point estimates and
wide CIs seen in the responder analyses and some
other endpoints. However, results were generally simi-
lar for patients treated with fremanezumab across all
subgroups, suggesting a consistent effect of fremanezu-
mab regardless of prior treatment experience.
Additionally, while the subgroups were defined
a priori and the analysis of the change in migraine
days in each subgroup was part of the original
statistical analysis plan, the analyses of the other end-
points within these subgroups were conducted
post hoc. As the results in each subgroup for all end-
points were similar to those in the overall
population and other subgroups and all assessments
were performed a priori, the impact of this limitation
is likely small.

Quarterly and monthly fremanezumab were well tol-
erated, and the results of these subgroup analyses indi-
cate that fremanezumab is consistently effective as a
preventive treatment in patients with documented inad-
equate response to 2, 3, and 4 classes of migraine pre-
ventive medications. These results may be relevant for
the clinical management of patients with migraine who
have a history of inadequate response to multiple prior
classes of migraine preventive medications.
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Clinical Implications

medications

ment classes

e There are few treatment options available for patients who do not respond to standard migraine preventive

e The results of these subgroup analyses showed the efficacy of fremanezumab by number of prior migraine
preventive treatments in patients who experienced inadequate response to multiple prior preventive treat-

e The effect size for fremanezumab generally increased with number of prior treatment failures, which may
be relevant to the clinical management of patients with migraine and a history of inadequate response to
multiple prior classes of migraine preventive medications
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