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R E S E A R C H  L E T T E R

Fremanezumab in individuals with chronic migraine who had 
inadequate response to onabotulinumtoxinA and topiramate or 
valproic acid

INTRODUC TION

Fremanezumab, a humanized monoclonal antibody (IgG2Δa) that 
selectively targets calcitonin gene-related peptide, is approved in 
Europe, the United States, and many other countries for the pre-
vention of migraine attacks in adults.1,2 In some countries, prior  
inadequate response to multiple preventive medications, which  
may include onabotulinumtoxinA, is required by health authori-
ties prior to initiation of fremanezumab in individuals with chronic 
migraine (CM). The randomized, double-blind, placebo-controlled 
FOCUS study (ClinicalTrials.gov identifier: NCT03308968) demon-
strated efficacy and tolerability for fremanezumab in individuals 
with CM or episodic migraine (EM) and documented inadequate re-
sponse, as defined in the clinical trial protocol, to two to four prior 
migraine preventive treatment classes.3 In the present post hoc 
analysis, we evaluated the efficacy of fremanezumab in the sub-
group of participants with CM from the FOCUS study who had prior 
inadequate response to onabotulinumtoxinA and either topiramate 
or valproic acid. We hypothesized that efficacy would be compara-
ble in this subgroup and the subgroup with CM who had not previ-
ously experienced inadequate response to onabotulinumtoxinA and 
topiramate or valproic acid.

METHODS

Details of the methods for the FOCUS study have been published 
previously.3 The FOCUS study was performed in line with Good 
Clinical Practice Guidelines from the International Council for 
Harmonization (ICH) and with relevant national and local laws. All 
participants provided written informed consent before participating 
in the FOCUS study, and the study protocol and informed consent 
form were reviewed and approved by an independent ethics com-
mittee/institutional review board at all FOCUS study sites.3

The FOCUS study included a 12-week, double-blind, random-
ized, placebo-controlled period, and a subsequent 12-week open-
label treatment period. This study enrolled adults (18–70 years of 
age; N = 838) with diagnosed CM or EM who had documented inad-
equate response to two to four prior migraine preventive medication 
classes (beta blockers, anticonvulsants, tricyclic antidepressants, cal-
cium channel blockers, angiotensin II receptor antagonists, onabot-
ulinumtoxinA, and valproic acid) over the past 10 years. Inadequate 
response to prior treatment was defined by no clinically meaningful 
improvement after greater than or equal to 3 months of stably dosed 
treatment, based on the treating physician’s judgment; discontinua-
tion of treatment due to intolerability; or contraindication or unsuit-
ability of the migraine preventive treatment for the patient. During 
an initial 12-week, double-blind, placebo-controlled period, partic-
ipants were randomized (1:1:1) to receive quarterly fremanezumab 
(months 1, 2, and 3: 675 mg/placebo/placebo), monthly fremane-
zumab (675 mg [CM]/225 mg [EM]/225 mg/225 mg), or matched 
monthly placebo. All patients completing treatment in the double-
blind period entered the subsequent open-label period and received 
three monthly doses of fremanezumab 225 mg. Efficacy evaluations 
were based on patient-reported daily electronic diary data.3

For this post hoc subgroup analysis, efficacy was assessed based 
on change from baseline (BL) in the monthly average number of mi-
graine days (MMDs) during 12 weeks of double-blind treatment (pri-
mary end point of the FOCUS study) and proportions of participants 
with greater than or equal to 30% and greater than or equal to 50% 
reductions in MMDs during 12 weeks. In addition, a treatment-by-
subgroup interaction analysis was performed between this subgroup 
of participants with prior inadequate response to onabotulinumtox-
inA and topiramate or valproic acid and the complementary sub-
group without prior inadequate response to onabotulinumtoxinA 
and topiramate or valproic acid to assess for a difference in efficacy 
between the two subgroups. Treatment-by-subgroup interactions 
were assessed using an analysis of covariance model for the efficacy 
outcomes. In this analysis, treatment, sex, region, and special group 
of inadequate response (prior inadequate response to onabotuli-
numtoxinA and topiramate or valproic acid) were included as fixed 
effects.
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Abbreviations: BL, baseline; CM, chronic migraine; DBP, double-blind period; EM, 
episodic migraine; MMDs, monthly average number of migraine days; SE, standard error.
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RESULTS

In this subgroup (n = 138), mean age was comparable across treat-
ment groups (44.7–47.7 years), and most participants (quarterly 
fremanezumab, 85% [44/52]; monthly fremanezumab, 80% [37/46]; 
and placebo, 88% [35/40]) were women. In the quarterly freman-
ezumab, monthly fremanezumab, and placebo groups, respectively, 
96% (50/52), 96% (44/46), and 83% (33/40) of participants had prior 
inadequate response to topiramate and 21% (11/52), 35% (16/46), 
and 28% (11/40) had prior inadequate response to valproic acid. 
Clinical characteristics were generally comparable to the overall 
FOCUS study,3 although this subgroup population had more se-
vere disease, with a longer time since diagnosis (25.0–28.3 years vs. 

FOCUS overall, 24.0–24.3 years), a higher proportion with inade-
quate response to four prior migraine preventive medication classes 
(quarterly fremanezumab, 40% [21/52]; monthly fremanezumab, 
50% [23/46]; placebo, 60% [24/40] vs. FOCUS overall, quarterly fre-
manezumab, 18% [49/276]; monthly fremanezumab, 18% [50/283]; 
placebo, 19% [54/279]), and a higher number of mean MMDs (17.8–
19.4 vs. FOCUS overall, 14.1–14.3). Both this subgroup and the over-
all FOCUS population had more severe disease than other studies 
with fremanezumab,4,5 which excluded individuals with greater than 
or equal to 2 clusters of inadequate response to prior preventive 
treatments.

The changes from BL in MMDs during the 12-week treatment 
period were significantly greater with fremanezumab (quarterly 

F I G U R E  1  Change from BL in MMDs in the (A) subgroup with CM and prior inadequate response to onabotulinumtoxinA and topiramate 
or valproic acid (B) subgroup with CM without prior inadequate response to onabotulinumtoxinA and topiramate or valproic acid.  
BL, baseline; DBP, double-blind period; LSM, least-squares mean; MMDs, monthly average number of migraine days; SE, standard error. 
ap = 0.003 vs. placebo. bp = 0.032 vs. placebo. cp = 0.026 vs. placebo. dp = 0.017 vs. placebo. ep = 0.007 vs. placebo. fp = 0.011 vs. 
placebo. gp = 0.012 vs. placebo. hp = 0.002 vs. placebo. ip < 0.0001 vs. placebo. jp < 0.001 vs. placebo [Color figure can be viewed at 
wileyonlinelibrary.com]
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fremanezumab, −3.8; monthly fremanezumab, −3.4) versus placebo 
(−0.9; quarterly fremanezumab, p = 0.003; monthly fremanezumab, 
p  =  0.012; Figure 1A). Significant reductions from BL in MMDs 
were also observed with both fremanezumab dosing regimens at 
month 1 and month 3 and at month 2 with quarterly fremanezumab 
(Figure 1A). The proportions of participants with a greater than or 
equal to 30% reduction in MMDs from BL during the 12-week treat-
ment period were also significantly higher in the fremanezumab 
groups (quarterly fremanezumab, 44% [23/52]; monthly freman-
ezumab, 37% [17/46]) versus placebo (13% [5/40]; quarterly fre-
manezumab, p = 0.002; monthly fremanezumab, p = 0.017), as was 
the proportion with greater than or equal to 50% reduction from 
BL during the 12-week treatment period with quarterly fremane-
zumab (25% [13/52] vs. placebo, 5% [2/40]; p = 0.024; Figure 2A). 
Proportions of participants with a greater than or equal to 30% re-
duction in MMDs from BL were also significantly higher at months 

1, 2, and 3 with both fremanezumab dosing regimens compared with 
placebo (Figure 2A). The proportion of participants with a greater 
than or equal to 50% reduction in MMDs from BL was significantly 
higher with quarterly fremanezumab compared with placebo at 
months 1 and 2 (Figure 2A).

Results for the subgroup without prior inadequate response to 
onabotulinumtoxinA and topiramate or valproic acid were generally 
comparable to the subgroup with prior inadequate response to on-
abotulinumtoxinA and topiramate or valproic acid (Figures 1B and 
2B). In a treatment-by-subgroup interaction analysis, no significant 
difference was shown in efficacy between participants in the cur-
rent subgroup with prior inadequate response to onabotulinumtox-
inA and topiramate or valproic acid and the subgroup without prior 
inadequate response to onabotulinumtoxinA and topiramate or val-
proic acid (estimate [standard error]: quarterly fremanezumab, 0.32 
[1.13], p  =  0.775; monthly fremanezumab, 1.58 [1.15], p  =  0.173). 

F I G U R E  2  Proportion of participants with ≥30% and ≥50% reduction in MMDs in the (A) subgroup with CM and prior inadequate 
response to onabotulinumtoxinA and topiramate or valproic acid and (B) subgroup with CM without prior inadequate response to 
onabotulinumtoxinA and topiramate or valproic acid. CM, chronic migraine; DBP, double-blind period; MMDs, monthly average number 
of migraine days. ap < 0.001 vs. placebo. bp = 0.002 vs. placebo. cp = 0.041 vs. placebo. dp = 0.039 vs. placebo. ep = 0.023 vs. placebo. 
fp = 0.006 vs. placebo. gp = 0.026 vs. placebo. hp = 0.007 vs. placebo. ip = 0.017 vs. placebo. jp = 0.003 vs. placebo. kp = 0.047 vs. placebo. 
lp = 0.033 vs. placebo. mp = 0.048 vs. placebo. np = 0.024 vs placebo. op < 0.0001 vs. placebo. pp = 0.004 vs. placebo [Color figure can be 
viewed at wileyonlinelibrary.com]

(A)

(B)



    |  533HEADACHE 

These results indicate no statistically significant difference in effi-
cacy between the subgroups.

COMMENT

These analyses were subject to certain limitations, including that this 
was a post hoc analysis in a subgroup of the overall FOCUS study pop-
ulation and may thus be subject to bias. The number of participants 
in this subgroup was relatively small, particularly compared to the 
overall FOCUS population, which may have contributed to a reduced 
ability to detect treatment effects. Nevertheless, results were gener-
ally comparable to those observed for the overall FOCUS population. 
Fremanezumab afforded significantly greater reductions in MMDs 
and higher responder rates compared with placebo in individuals 
with CM and prior inadequate response to onabotulinumtoxinA and 
topiramate or valproic acid, supporting the use of fremanezumab in 
such patients. This subgroup generally had more severe and longer-
term migraine than the overall FOCUS population; nevertheless, 
these participants experienced comparable treatment benefits to the 
general FOCUS population. These results may be particularly relevant 
for countries in which health authorities require prior inadequate 
response to multiple preventive medications, such as onabotulinum-
toxinA, before initiating fremanezumab preventive treatment for CM.
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