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Abstract
Background: Erenumab is a human anti- calcitonin gene- related peptide receptor mon-
oclonal antibody approved for migraine prevention. We sought to further assess the 
temporal patterns of response to erenumab in patients with chronic migraine (CM), 
specifically the onset and sustainability of monthly migraine day (MMD) response.
Methods: This is a post hoc analysis of a 12- week, randomized, double- blind, placebo- 
controlled study of erenumab for migraine prevention in patients with CM (≥15 head-
ache days/month, including ≥8 migraine days/month). Onset and sustainability were 
assessed according to MMD reduction from baseline, with the following response 
categories: responders (≥50% reduction), partial responders (≥30% and <50%), or 
nonresponders (<30%).
Results: Among the erenumab 140 mg group (n = 187), 54.0% (101/187) achieved 
a response at any month during the study with a median time to onset of monthly 
response of 1 month. This improvement was maintained in most patients with con-
tinued treatment. An initial response was achieved at Month 1 by 28.3% (53/187) of 
patients; 69.8% (37/53) of whom maintained a response at Months 2 and 3. Although 
many patients responded early, some patients required longer treatment to achieve 
a response; 79.4% (27/34) of initial partial responders and 21.0% (21/100) of initial 
nonresponders subsequently achieved a response. Similar findings were observed for 
the erenumab 70mg group (n = 188).
Conclusion: A majority of erenumab- treated patients with CM who achieved an ini-
tial response at Month 1 sustained this benefit. Many patients responded later with 
continued treatment. Our data support recommendations to assess outcomes after 
≥3 months of preventive treatment with erenumab in CM.
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INTRODUC TION

Erenumab (erenumab- aooe in the United States)1 is a fully human 
monoclonal antibody against the canonical calcitonin gene- related 
peptide (CGRP) receptor2 and is approved for the prevention of mi-
graine in adults.3 In a pivotal, double- blind, placebo- controlled trial 
in chronic migraine (CM; NCT02066415), erenumab 70 and 140 mg 
administered subcutaneously every 4 weeks significantly decreased 
monthly migraine days (MMDs) compared with placebo and decreased 
the number of acute migraine- specific medication (AMSM) days.4

MMD analyses are a useful way to evaluate month- by- month 
efficacy and are recommended for the assessment of migraine- 
preventive treatments.5 A ≥50% reduction in MMD (often assessed 
after ≥2– 3 months of treatment) is a common goal for migraine 
prevention6 and is the primary threshold for response used in this 
post hoc analysis. Because of the high burden of the disease, a 
≥30% reduction in MMD may also be considered clinically mean-
ingful for CM.5

For patients who do not achieve a robust initial response to pre-
ventive treatment, clinicians must determine the optimal time frame 
to reassess the treatment response.6 In particular, clinicians should 
be able to advise patients when a benefit might occur after continued 
use of preventive medication and/or when to make a modification 
to treatment, if necessary.6 The objectives of this post hoc analysis 
were to assess the onset and sustainability of response to erenumab 
in patients with CM to better inform clinical decision- making.

METHODS

Overview of study design

Erenumab was compared with placebo in a pivotal, double- 
blind, randomized, multicenter, 12- week trial in patients with 
CM across sites in North America and Europe (NCT02066415).4 

Briefly, patients aged 18– 65 years with CM (≥15 headache days 
per month, with at least 8 migraine days per month) were in-
cluded if they had not received migraine- preventive treatment 
in the 2 months (4 months for botulinum toxin) before baseline 
screening. Patients with overuse of acute headache medication, 
including triptans, ergot derivatives, analgesics, and combina-
tion drugs could be enrolled and were not required to withdraw 
from acute headache medications. Patients with opioid over-
use (>12 days during the 3 months before screening or >4 days 
during baseline) were excluded.7 Those with no therapeutic re-
sponse to more than three categories of preventive treatment 
(no benefit in the frequency, severity, or duration of headache 
after ≥6 weeks of treatment at recommended doses, as reported 
by the study investigator based on the patient's medical records 
and/or history) were excluded. Independent ethics committee or 
institutional review board approval was required for each study 
center, and all patients provided written informed consent before 
enrollment.4

Patients meeting enrollment criteria were randomly assigned 
3:2:2 to placebo, erenumab 70 mg, or erenumab 140 mg adminis-
tered subcutaneously once every 4 weeks (Figure 1), stratified by 
region and medication overuse status.4

Outcomes

Patients entered headache data, including the use of acute head-
ache medications, into an electronic daily diary throughout the 
trial.4 Change in MMD from the baseline period for Weeks 1– 4, 
Weeks 5– 8, and Weeks 9– 12 was assessed.4 The primary effi-
cacy endpoint of the study was change in MMD from baseline at 
Week 12; achievement of a ≥50% reduction in MMD from base-
line at Week 12 was a prespecified secondary endpoint. Results 
for the primary and secondary endpoints have been previously 
published.4

F I G U R E  1  Overview of study design. 
QM, once monthly; SC, subcutaneously 
[Color figure can be viewed at 
wileyonlinelibrary.com]

Screening
Phase

(up to 7 Weeks) 

Initial
Screening

Phase
(up to 3 Weeks) 

Baseline
Phase

(4 Weeks) 

Erenumab 70 mg QM SC
(N = 191)

Placebo QM SC
(N = 286)

Erenumab 140 mg QM SC
(N = 190)

Double-blind
Treatment Phase

(3 Months) 

www.wileyonlinelibrary.com


    | 1257HEADACHE

In the current post hoc analysis, response was defined as ≥50% 
reduction from baseline in MMD (Table 1). Response was further 
classified as a good response (≥50% to <75% reduction in MMD) 
or an excellent response (≥75% reduction in MMD). In addition, we 
defined a partial responder as a ≥30% to <50% reduction in MMD 
from baseline in the 4- week period being evaluated. Nonresponse 
for migraine frequency was defined as a <30% reduction in MMD 
from baseline in the 4- week period being evaluated. Nonresponse 
was further classified as limited reduction in MMD (>0% to <30% 
reduction in MMD) and no change or worsening of outcome (no 
change or an increase in MMD). An initial responder was defined 
as achieving ≥50% reduction from baseline in MMD in the first 4- 
week period (at Month 1). An initial partial responder and an initial 
nonresponder had a ≥30% to <50% and <30% reduction in MMD 
from baseline at Month 1, respectively.

Among the initial responders at Month 1, response to continued 
erenumab treatment was assessed at Months 2 and 3, and at Month 
2 or 3 to evaluate the durability of the response to erenumab. A sus-
tained good response was a response at both Months 2 and 3 in 
patients who had an initial response; a sustained excellent response 
was defined as an excellent response at both Months 2 and 3 in pa-
tients who had an initial response. Among patients who achieved a 
response in any study month, time to onset of monthly response was 
summarized.

Among initial partial responders or initial nonresponders, the 
patterns of response to erenumab in the two subsequent months (at 
Months 2 and 3 [i.e., a delayed sustained response], or at Month 2 or 
3 [i.e., a delayed response]) were determined.

Statistical analyses

These post hoc analyses were primarily descriptive and included all 
patients who received ≥1 dose of erenumab and had baseline and 
≥1 postbaseline MMD measurement. Patients with missing MMD at 

a particular month due to drop out or low compliance on electronic 
diary reporting were analyzed in the “no change or worsening re-
sponse” category (Table 1). Data were reported as counts and per-
centages for dichotomous variables and mean (SD) for continuous 
variables. Statistical analyses were performed using SAS version 9.3 
(SAS Institute, Cary, NC, USA). All authors had access to study data.

RESULTS

Patients

A total of 667 patients were included in the randomization analysis 
data set in the original study.4 The 286 patients randomized to pla-
cebo were not included in this post hoc descriptive analysis of the 
timing of response to erenumab. Of the 381 patients randomized 
to erenumab, 375 patients (erenumab 70 mg, n = 188; erenumab 
140 mg, n = 187) received ≥1 dose of erenumab and had ≥1 post-
baseline MMD value period and were therefore included in this 
post hoc analysis.

Patient demographics at baseline, previously reported,4 were 
similar between treatment arms, with a mean (SD) age of 41.4 
(11.3) years for erenumab 70 mg and 42.9 (11.1) years for 140 mg. 
The majority of patients were female (70 mg: 86.9%; 140 mg: 
84.2%), with a similar mean (SD) age of onset for both groups 
(70 mg: 21.1 [10.5] years; 140 mg: 21.5 [10.6] years) and use of 
prior preventive medication (72.3% vs. 71.6%). Two- thirds of pa-
tients in each group experienced failure on ≥1 migraine- preventive 
therapy, and approximately 50% had experienced failure on ≥2 
migraine- preventive therapies. Mean (SD) MMD was similar across 
both groups (erenumab 70 mg: 17.9 [4.4] days; erenumab 140 mg: 
17.8 [4.7] days). The key differences between the two treatment 
groups were a lower percentage of patients in the erenumab 70 mg 
group compared with patients in the erenumab 140 mg group who 
ever used topiramate (46.6% vs. 51.1%, respectively), and a slightly 

TA B L E  1  Summary of definitions of MMD response

Definition Assessment criteria

Response ≥50% reduction from baseline in MMD

Excellent ≥75% reduction from baseline in MMD

Good ≥50% and <75% reduction from baseline in MMD

Partial response ≥30% and <50% reduction from baseline in MMD

Insufficient/nonresponse <30% reduction from baseline in MMD

Limited MMD reduction >0% and <30% reduction from baseline in MMD

No change or worsening No change or increase in MMD from baseline

Assessment timeframe

Initial response Assessed at Month 1

Subsequent response Assessed at Months 2 and 3

Delayed Assessed at Months 2 and 3 among initial nonresponders (<50% reduction in MMD)

Sustained Assessed at Months 2 and 3 among initial responders (≥50% reduction in MMD)

Abbreviation: MMD, monthly migraine day.
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higher percentage who ever used onabotulinumtoxinA (26.2% vs. 
22.6%, respectively). In addition, mean (SD) monthly acute head-
ache medication days were slightly lower for erenumab 70 mg (8.8 
[7.2] days) than for erenumab 140 mg (9.7 [7.0] days). Baseline de-
mographics by initial response status (in Month 1) are presented 
in Table 2. Generally, these characteristics were consistent with 
those of the original study population with one notable difference 
among the groupings of patients: a lower percentage of initial re-
sponders were noted to have ever used topiramate or onabotuli-
numtoxinA than initial nonresponders.

No patients had missing MMD data at Month 1; at Months 2 and 
3, missing data were reported for 8 and 15 patients, respectively.

Average time to monthly response

The cumulative percentage of patients with a ≥50% reduction in 
MMD over the course of the 3- month treatment period is shown 
in Figure 2A. 57.4% (108/188) of patients who received erenumab 
70 mg and 54.0% (101/187) of patients who received 140 mg had a 
response in any month during the 3- month treatment period, with 
a median (Q1, Q3) time to onset of 2 (1, 2) and 1 (1, 2) month, re-
spectively. Among responders in the 70 mg group, 41.7% (45/108) 
had their first ≥50% reduction in MMD at Month 1, and 77.8% 
(84/108) of patients responded by Month 2. Among responders in 
the 140 mg group, 52.5% (53/101) had a response at Month 1, and 
84.2% (85/101) responded by Month 2.

Sustained response in initial responders

In some patients, onset of efficacy occurred rapidly following the ini-
tiation of erenumab treatment, and early responses were generally 
maintained with continued erenumab treatment. The percentages of 
patients belonging to all response categories at Month 1 are shown in 
Figure 2B. A total of 23.9% (45/188) of patients receiving erenumab 
70 mg were initial responders; 18.1% (34/188) had a good response, and 
5.9% (11/188) had an excellent response. Of initial responders, 84.4% 
(38/45) had a good or better response at Month 2 or 3, including 55.6% 
(25/45) who had an excellent response. Similarly, 48.9% (22/45) of ini-
tial responders had a sustained response at Months 2 and 3, including 
17.8% (8/45) who had a sustained excellent response (Table 3; Figure 3).

A total of 28.3% (53/187) of patients receiving erenumab 
140 mg were initial responders (Figure 2B); 19.8% (37/187) had a 
good response and 8.6% (16/187) had an excellent response. Of 
initial responders, 90.6% (48/53) also had a response at Month 
2 or 3, including 58.5% (31/53) who had an excellent response. 
Similarly, 69.8% (37/53) of initial responders had a sustained re-
sponse at Months 2 and 3, including 32.1% (17/53) who had a sus-
tained excellent response (Table 3; Figure 3).

Improved response in initial partial responders

Patients who achieved an initial partial response had a high likeli-
hood of achieving a subsequent response (≥50% reduction from 

TA B L E  2  Patient demographics and clinical characteristics at baseline by initial MMD response status at Month 1

Erenumab 70 mg (N = 188) Erenumab 140 mg (N = 187)

Responders 
(N = 45)

Partial 
responders 
(N = 45)

Nonresponders 
(N = 98)

Responders 
(N = 53)

Partial 
responders 
(N = 34)

Nonresponders 
(N = 100)

Age, years 40.8 (9.9) 41.8 (11.8) 41.0 (11.7) 43.1 (10.8) 46.3 (7.8) 42.0 (11.9)

Female, n (%) 42 (93.3) 39 (86.7) 84 (85.7) 45 (84.9) 31 (91.2) 83 (83.0)

Disease duration, years 20.1 (12.3) 20.7 (11.3) 20.3 (13.4) 22.0 (11.8) 23.1 (10.8) 21.8 (12.2)

History of previous prevention treatment failure, n (%)

Failure of ≥1 category 28 (62.2) 27 (60.0) 69 (70.4) 32 (60.4) 25 (73.5) 68 (68.0)

Failure of ≥2 categories 18 (40.0) 21 (46.7) 52 (53.1) 24 (45.3) 17 (50.0) 52 (52.0)

Previous use of preventives, n (%)

Topiramate 16 (35.6) 21 (46.7) 50 (51.0) 26 (49.1) 20 (58.8) 51 (51.0)

OnabotulinumtoxinA 9 (20.0) 10 (22.2) 29 (29.6) 9 (17.0) 6 (17.6) 28 (28.0)

Headache characteristics during the baseline period

Monthly headache days 19.4 (3.1) 20.3 (3.5) 21.3 (4.0) 20.1 (3.5) 20.5 (3.1) 21.2 (4.0)

MMD 16.2 (3.6) 17.6 (3.5) 18.9 (4.8) 17.0 (4.5) 17.7 (4.0) 18.2 (5.0)

Monthly AMSM days 7.5 (7.0) 9.8 (7.0) 8.9 (7.4) 9.6 (7.2) 11.2 (6.5) 9.2 (7.1)

AMSM use, n (%) 28 (62.2) 35 (77.8) 77 (78.6) 39 (73.6) 31 (91.2) 77 (77.0)

Monthly AMSM days 
among AMSM users

12.0 (4.7) 12.6 (5.2) 11.3 (6.5) 13.1 (5.0) 12.3 (5.7) 11.9 (5.7)

Note: Data are mean (SD), unless otherwise stated.
Abbreviations: AMSM, acute migraine- specific medication; MMD, monthly migraine day.
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baseline in MMD) with continued erenumab treatment. At Month 1, 
23.9% (45/188) of patients in the erenumab 70 mg group and 18.2% 
(34/187) of patients in the 140 mg group were partial responders 
(Figure 2B). A subsequent response was achieved at Month 2 or 3 

by 64.4% (29/45) of initial partial responders in the 70 mg group 
(Figure 3A), including 17.8% (8/45) who further achieved an excellent 
response (Table 3). Similarly, 33.3% (15/45) of initial partial respond-
ers subsequently achieved and sustained a response at Months 2 

F I G U R E  2  Overall MMD response 
and patterns of initial response at Month 
1. (A) Cumulative number of patients 
who achieved a ≥50% reduction in MMD 
from baseline by each month during 
the 3- month treatment period and (B) 
percentages of patients in each MMD 
response category*, based on reduction in 
MMD at Month 1. *Response categories 
are defined as follows: excellent, ≥75% 
reduction in MMD; good, ≥50% to <75% 
reduction in MMD; partial, ≥30% to <50% 
reduction in MMD; limited, >0% to <30% 
reduction in MMD; no change/worsening, 
no change or an increase in MMD. MMD, 
monthly migraine day [Color figure can be 
viewed at wileyonlinelibrary.com]
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TA B L E  3  Overview of patients achieving a reduction in MMD at Month 2 or 3 and at Months 2 and 3, based on initial response at Month 1

Initial response status N1

Treatment

Subsequent response at Month 2 or 3, n (%) Subsequent response at Months 2 and 3, n (%)

Partial Good or better Excellent Partial Good or better Excellent

Erenumab 70 mg (N = 188)

Good or better 45 3 (6.7) 38 (84.4) 25 (55.6) 11 (24.4) 22 (48.9) 8 (17.8)

Partial 45 5 (11.1) 29 (64.4) 8 (17.8) 12 (26.7) 15 (33.3) 4 (8.9)

Limited 70 15 (21.4) 30 (42.9) 9 (12.9) 16 (22.9) 8 (11.4) 3 (4.3)

No change or worsening 28 2 (7.1) 4 (14.3) 2 (7.1) 1 (3.6) 2 (7.1) 0

Erenumab 140 mg (N = 187)

Good or better 53 3 (5.7) 48 (90.6) 31 (58.5) 6 (11.3) 37 (69.8) 17 (32.1)

Partial 34 3 (8.8) 27 (79.4) 10 (29.4) 11 (32.4) 12 (35.3) 4 (11.8)

Limited 67 19 (28.4) 14 (20.9) 5 (7.5) 6 (9.0) 7 (10.4) 1 (1.5)

No change or worsening 33 12 (36.4) 7 (21.2) 0 6 (18.2) 0 0

Abbreviations: MMD, monthly migraine day; %, n/N1.
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and 3 (Figure 3B), including 8.9% (4/45) who further achieved an ex-
cellent response consistently at Months 2 and 3.

Among the initial partial responders in the 140 mg group, a sub-
sequent response was achieved at Month 2 or 3 by 79.4% (27/34) 
(Figure 3A), including 29.4% (10/34) who had an excellent response 
(Table 3). Similarly, 35.3% (12/34) of initial partial responders sub-
sequently achieved and sustained a response at Months 2 and 3 
(Figure 3B), including 11.8% (4/34) who further achieved an excel-
lent response consistently at Months 2 and 3.

Subsequent response in initial nonresponders

A total of 52.1% (98/188) of the patients in the 70 mg group did not 
achieve a response at Month 1 (Figure 2B). Most (71.4% [70/98]) 
of these initial nonresponders had a limited reduction in MMD, and 
fewer (28.6% [28/98]) showed no change or worsening MMD. In the 
70 mg group, 37.2% (70/188) of patients overall had limited reduc-
tion, and 14.9% (28/188) of patients overall showed no change or 
worsening MMD (Figure 2B). A total of 53.5% (100/187) of patients 
in the erenumab 140 mg group were initial nonresponders, with 
most of these patients (67.0% [67/100]) having a limited reduction in 
MMD. In the 140 mg group, 35.8% (67/187) of patients overall had 

limited reduction and 17.7% (33/187) of patients showed no change 
or worsening MMD (Figure 2B).

Although many patients responded early to erenumab treat-
ment, some patients required longer treatment to achieve a re-
sponse (Figure 3; Table 3). Of initial nonresponders, 34.7% (24/98) 
of patients in the 70 mg erenumab group and 21.0% (21/100) of 
patients in the 140 mg erenumab group subsequently achieved a 
response at Month 2 or 3. Patients with an initial limited reduction 
in MMD generally improved with continued erenumab treatment 
with 64.3% (45/70) of the 70 mg group and 49.3% (33/67) of the 
140 mg group achieving a partial or better response at Month 2 
or 3. Generally, patients with an initial limited reduction in MMD 
eventually achieved and/or sustained a good or better response 
with continued erenumab treatment more so than those with no 
initial reduction in MMD (Figure 3; Table 3). Furthermore, those 
with an initial partial response appeared to have a better chance of 
achieving and/or sustaining a good or better response than those 
with an initial limited or no reduction in MMD in subsequent study 
months. This was true in all cases with one exception: in the 140 mg 
group, 20.9% (14/67) of the initial nonresponders with a limited re-
duction in MMD achieved a subsequent response at Month 2 or 3, 
and 21.2% (7/33) of patients with no change or worsening MMD 
initially subsequently achieved a response at Month 2 or 3.

F I G U R E  3  Patterns of continued and 
delayed response by the level of initial 
response at Month 1 after treatment with 
erenumab 70 and 140 mg. (A) Response at 
Month 2 or 3. (B) Response at Months 2 
and 3. MMD, monthly migraine day [Color 
figure can be viewed at wileyonlinelibrary.
com]
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DISCUSSION

Temporal response patterns to preventive treatments for migraine 
are important to understand. It is now well accepted that head-
ache and migraine day frequencies are subject to natural fluctua-
tion.8 Longer- term assessment of outcome is, therefore, important 
to clearly establish that effects observed are related to treatment 
and not simply natural variation.8 Our results demonstrate that er-
enumab is associated with a meaningful treatment- related reduc-
tion in MMD that is sustained over 3 months. Furthermore, over the  
3- month assessment period, the benefits of erenumab continued to 
accrue, with at least one- half of initial partial responders experienc-
ing response over the subsequent 2 months, as has been observed 
with other preventive therapies targeting the CGRP pathway.9

In addition, our results suggest that erenumab 140 mg may be as-
sociated with better outcomes than erenumab 70 mg in patients with 
CM. Onset of first monthly response was earlier in patients receiv-
ing erenumab 140 mg versus 70 mg, with a median time of 1 versus 
2 months. The majority of patients with an initial partial response 
to erenumab experienced a good or better response at Month 2 or 
3, with higher rates of subsequent response reported for erenumab 
140 mg versus erenumab 70 mg (79.4% vs. 64.4%). This was also true 
when looking at those who responded at Months 2 and 3. For Month 2 
or 3, the higher subsequent response to erenumab 140 mg compared 
with erenumab 70 mg was not consistently observed among initial 
nonresponders; it is possible that a longer period of follow- up will be 
required for a differential dose response to be observed in this sub-
group. When analyses were undertaken using a lower threshold for 
response (≥30% reduction in MMD from baseline), overall patterns of 
response were similar between the two erenumab doses although, as 
would be expected, numerically greater numbers of patients achieved 
a response compared with using the ≥50% threshold.

Patients’ expectations for rapid onset of efficacy may be a factor 
leading to low adherence to preventive migraine treatments in the 
real world. However, there is evidence that responders show cumu-
lative benefits leading to better response rates over time.10 For this 
reason, it is advised that the overall efficacy of a treatment should 
be judged after several treatment cycles.10 It has been established 
previously that erenumab may have early onset of efficacy for some 
patients, with separation from placebo within the first week of treat-
ment.11 Our analysis assessed time to observe a reduction in MMD, 
with many patients achieving a response at the earliest monthly 
time point evaluated, Month 1, with the 140 mg dose (i.e., weekly 
migraine days or probability of a migraine on each day was not as-
sessed here). Importantly, for patients with robust initial responses, 
our results suggest that the majority will have sustained improve-
ment in headache measures over 3 months. Hence, being equipped 
with this type of information early on may reduce some of the attri-
tion introduced by patient expectations.

For patients who do not achieve a robust initial response to 
erenumab, clinicians need to determine the optimal time frame 
over which to reassess treatment response.6 The American 
Headache Society (AHS) suggests that for anti- CGRP monoclonal 

antibody- preventive treatment with a monthly dosing schedule, 
outcomes should be assessed after 3 months of treatment.6 The 
European Headache Federation (EHF) guideline suggests treatment 
should be continued for ≥3 months, even in those experiencing no 
benefit, and for 6– 12 months in those experiencing benefit.12 The 
results of the current analyses support these recommendations re-
garding a 3- month observation period before assessing therapeutic 
outcome. We found that the majority of patients with a partial re-
duction in MMD after 1 month of treatment are likely to achieve a 
good or better response over time if continued on erenumab treat-
ment for up to 3 months. A proportion of those with an initial limited 
or no reduction in MMD also went on to achieve a good or better re-
sponse in MMD in subsequent study months. Furthermore, after the 
3- month double- blind period of this study, patients were enrolled 
into a 52- week open- label study of active study drug only (erenumab 
only); MMD continued to decrease from baseline throughout this 
extension study, with 65% of patients on erenumab monthly achiev-
ing ≥50% reduction in MMD.13 Likewise, longer- term evaluations 
have demonstrated that benefits continue to accrue for more than 
4 years with ongoing treatment of episodic migraine with erenumab, 
with 77% of patients achieving ≥50% reduction in MMD,14 suggest-
ing further reassessment of treatment response beyond 3 months 
would be required to fully assess patient response to erenumab. 
Although only analyzed over 3 months, our results show that even in 
initial nonresponders, continued erenumab treatment may be asso-
ciated with increased benefit over time.

The underlying mechanism of action leading to delayed onset of 
effect observed in a subgroup of patients with migraine is not well 
understood but may have a neurobiological basis in some patients. 
Central sensitization appears to be involved in the development of 
CM, with CGRP playing a key role in increased nociceptive sensitiv-
ity.15 It is possible that delayed onset of action is, in part, related to 
the time between the reversal of peripheral sensitization and the sub-
sequent reduction in central sensitization. Removal of the peripheral 
stimulus, per se, appears to be only the first step in treating CM; res-
olution of central sensitization may also be required and reversal of 
central sensitization is likely time dependent.16,17 This could explain 
the delayed onset of action observed with other preventive treat-
ments,9,16 especially those with a peripheral mechanism of action (e.g., 
botulinum toxin).16 It is also possible that delayed onset is related to 
interindividual pharmacokinetic differences. In an analysis of 108 pa-
tients weighing 49– 104 kg, for every 10 kg increase in patient body 
weight, the clearance of erenumab increased by 11%, and the central 
volume of distribution increased by 14%.18 The magnitude of these 
changes may be sufficient to increase the time to achieve steady- state 
erenumab concentrations. Lastly, these results may partially reflect a 
tendency for the number of MMD to regress toward a mean.8

Strengths and limitations

A key strength of this study is that the data are from a well- designed, 
double- blind, placebo- controlled study, the results of which have 
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previously been reported in full.4 The study excluded patients re-
fractory to more than three categories of preventive therapies, 
limiting the generalizability of study results to this very treatment- 
refractory subgroup of patients with migraine. For this analysis, in 
particular, the 3- month study duration is an important limitation; 
while the patterns of response to erenumab over 12 weeks can be 
described, the temporal response to erenumab over longer periods 
is also important to understand. In our analysis the percentage of 
patients achieving a good or better response to erenumab con-
tinued to increase over the 3- month period; analysis of data over 
a longer period is required to determine the time from initiation of 
erenumab treatment to optimal response. In addition, the definition 
of response in this study is strictly in terms of MMD reduction. As 
mentioned earlier in the discussion, other analyses such as weekly 
migraine days and probability of a migraine day comparison have 
indicated some patients responding at earlier time points, within 
the first week. Furthermore, we know that patients can still be con-
sidered “responders” in other clinically meaningful parameters (e.g., 
reduction in severity, associated nonpain symptoms, functional dis-
ability) not assessed here. Finally, this was a post hoc analysis, which 
prevented the use of inferential testing because there is an associ-
ated risk of statistical significance inflation.19

CONCLUSIONS

Using ≥50% reduction in MMD from baseline as the response 
threshold, a majority of patients with CM who achieved an initial 
response at Month 1 with erenumab sustained that benefit with 
continued treatment. Although some patients may respond early 
within the first week or month, there are some who respond later 
with continued treatment. Our data therefore support recommen-
dations made by the American Headache Society and European 
Headache Federation about assessing treatment outcomes after 
≥3 months of migraine- preventive treatment. Additionally, ≥30% re-
duction in MMD from baseline may be an appropriate threshold in 
patients with CM for assessing response, as many patients who ini-
tially achieve a partial response (≥30% reduction in MMD) achieved 
a response (≥50% reduction in MMD) with continued treatment. 
Whether the timing of the first response is associated with the level 
of response, as well as other non- MMD parameters, merits further 
investigation.
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