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Migraine Headache Day Response Rates and the Implications 
to Patient Functioning: An Evaluation of  3 Randomized Phase 
3 Clinical Trials of  Galcanezumab in Patients With Migraine

Janet H. Ford, PhD ; Tobias Kurth, MD, ScD; Amaal J. Starling, MD; David W. Ayer, PhD ;  
Linda A. Wietecha, BSN, MS; Martha D. Port, PhD ; Mallikarjuna Rettiganti, PhD; Dustin D. Ruff, PhD

Objective.—This post hoc study investigated the relationship between patient response in terms of migraine headache day 
reduction and patient-reported outcomes of health-related quality of life (HRQoL) and disability categories.

Background.—Migraine causes considerable disease-related disability and negatively impacts HRQoL of patients. Calcitonin 
gene-related peptide inhibitors improve these outcomes and may eliminate disability due to migraine in some patients.

Methods.—Analyses used data from 3 double-blind, placebo (PBO)-controlled, phase 3 studies in adults with episodic 
migraine (EM) (EVOLVE-1: N  =  858 and EVOLVE-2: N  =  915) or chronic migraine (CM) (REGAIN: N  =  1113). Patients 
were randomized 2:1:1 to subcutaneous injection of PBO, galcanezumab (GMB) 120  mg, or GMB 240  mg once monthly for 
6  months in EVOLVE-1 and -2 and for 3  months in REGAIN. Primary endpoint was overall mean change from baseline in 
monthly migraine headache days. Patients were divided into 4 response-level groups based on percent change from baseline 
(<30%, ≥30% to <50%, ≥50% to <75%, ≥75%). Patient-reported outcomes included the 14-item Migraine-Specific Quality of 
Life Questionnaire version 2.1 (MSQ) and Migraine Disability Assessment (MIDAS) questionnaire.

Results.—Among patients with migraine, mean improvements from baseline in MSQ domain scores increased with each succes-
sive level of migraine headache day response. On a 100-pt scale, increases in Role Function-Restrictive score in EM were 16.8 and 
36.0 at the <30% and ≥75% response levels, respectively, and for CM were 10.7 and 46.5. Similar patterns in scores were observed 
for the Role Function-Preventive and Emotional Function domains. Examination of improvement in MSQ item score by treatment 
group showed that, in patients with EM, approximately 10 to 20% more GMB-treated patients (N  =  796 for GMB 120  mg and 
GMB 240  mg) had improvements in all 14 MSQ items compared with PBO-treated patients (N  =  773) (all P  <  .001). In patients 
with CM, 3 to 16% more GMB-treated patients (N = 507) had improvements in the 14 MSQ items compared with PBO (N = 494), 
though differences were statistically significant in only 19 of 28 comparisons. At baseline, mean MIDAS scores (EM, 33.1; CM, 
67.2) indicated severe mean disability for patients with EM and very severe disability for patients with CM. Among patients with 
EM, 215 of 425 (50.6%) of those treated with GMB 120  mg and 212 of 413 (51.3%) treated with 240  mg had little/no disability 
due to migraine after 6 months (PBO: 277 of 832 (33.3%), P  <  .001 for both). Among patients with CM, 50 of 254 (19.7%) of 
those treated with GMB 120  mg and 54 of 258 (20.9%) treated with 240  mg reached the level of little/no disability after 3  months 
of treatment (PBO: 70 of 504 (13.9%), P  =  .045 for 120  mg, P  =  .017 for 240  mg).

Conclusions.—Because migraine greatly impairs an individual’s ability to participate in activities of daily living, measure-
ments of HRQoL are essential in clinical research. This study showed that function in daily life, as measured by MSQ score, 
improved as migraine headache days were reduced and that GMB-treated patients were more likely to see improvement in MSQ 
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item scores compared with PBO-treated patients. Elimination of migraine-related disability was also more frequent in GMB-
treated patients compared with placebo-treated patients.
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INTRODUCTION
Episodic migraine (EM) and chronic migraine 

(CM) disorders result in substantial disease-related dis-
ability and strongly impact health-related quality of life 
(HRQoL) of patients by limiting their ability to perform 
activities of daily living.1 Migraine is the second major 
cause of disability worldwide,2 leading to a loss of an 
average of more than 10  days of paid work per year 
as well as missed domestic and social activities.3 Not 
unexpectedly, individuals with more frequent migraine 
attacks, such as those with CM, experience greater dis-
ability and have larger reductions in HRQoL.4,5

The harmful effects of migraine on HRQoL are ex-
tensive, with adverse effects on work as well as physical, 
emotional, and social aspects of daily living.6,7 While 
HRQoL is negatively affected by headache-related 
disability,6 HRQoL can also be lowered by migraine- 
related symptoms experienced between headache 
days.8 Furthermore, HRQoL is impacted by economic 
burdens due to migraine such as the cost of healthcare 
and diminished productivity at work3,9 as well as the 
effects of comorbid conditions common among people 
with migraine, including cardiovascular diseases, psy-
chiatric conditions, and neurologic disorders.6,9,10

The negative effects of migraine are not limited to 
the acute symptoms of a migraine attack, including 
headache pain, nausea and vomiting, and sensitivity to 
light and sound, but also include the burdens caused 
by migraine attacks due to limitations in daily activi-
ties such as work, household and childcare duties, and 
time with friends and family. In addition, between-at-
tack limitations, known as interictal burden, affect 
people even on symptom-free days and combine with 
the more apparent ictal burden of migraine to have a 
substantial, negative impact on HRQoL.1,3,8 Because 
the harmful effects of migraine on HRQoL are exten-
sive, goals for migraine preventive treatment are not 
limited to decreasing migraine attack frequency, but 
also include improving function and reducing disabil-
ity in people with migraine.11-13 Trials of a new class 
of migraine preventive medication, calcitonin gene- 

related peptide (CGRP) inhibitors, have yielded 
monthly migraine headache day reduction rates of 
≥50%, ≥75%, and up to 100% from baseline,14,15 and 
improvements in patient functioning have been demon-
strated across these studies.16 The consistency of these 
results across multiple studies indicates that meaning-
ful reductions and even the elimination of disability 
due to migraine are a real possibility for some patients.

The Migraine-Specific Quality of Life 
Questionnaire version 2.1 (MSQ), a reliable and val-
idated 14-item instrument, is often used to measure 
the impact of migraine on HRQoL. This survey covers 
the preceding 4 weeks across 3 domains including role 
function-restrictive (RF-R), role function-preventive 
(RF-P), and emotional function (EF) domains.17-20 The 
reliability and validity of the MSQ have been specifi-
cally evaluated in patients with CM and those under-
going migraine preventive treatment, confirming that 
the instrument is appropriate for evaluating changes in 
the patient population enrolled in these studies.20,21

To assess headache-related disability in people with 
migraine, the Migraine Disability Survey (MIDAS) is 
frequently used to quantify missed days of paid work, 
chores at home, and social activity over a recall period of 
3 months. The MIDAS includes 5 scored questions and 
2 additional questions covering monthly headache days 
and headache severity.22 It has been verified as reliable 
and scientifically sound in population-based studies.23 
The MIDAS provides a simple way to gather meaningful 
information on the disability associated with migraine and 
improves communication between doctors and patients.24

Galcanezumab (GMB) is a humanized monoclonal 
antibody that potently and selectively binds to CGRP 
and is used for the prevention of migraine.25-27 Phase 3 
trials with approximately 2900 patients enrolled demon-
strated the efficacy and safety of monthly subcutaneous 
injections of GMB 120 and 240 mg for the preventive 
treatment of EM and CM.28-30 In all studies, patients 
treated with GMB had statistically significantly greater 
reductions in the average number of monthly migraine 
headache days vs placebo (PBO)-treated patients.28-30 
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In addition, substantially greater percentages of GMB-
treated patients achieved ≥50%, ≥75%, and 100% reduc-
tions in monthly migraine headache days over 6 months 
in the EVOLVE trials28,29 and ≥30% and ≥50% reduc-
tions in monthly migraine headache days over 3 months 
in the REGAIN trial,30,31 compared to PBO-treated pa-
tients. All of these phase 3 trials used the MSQ v2.1 and 
MIDAS as tools to measure the effects of migraine on 
patient functioning and disability.28-30

The objective of this study was to test our hypoth-
esis that improvement in migraine headache day re-
sponse was associated with meaningful improvements 
in patient functioning for all 3 domains of the MSQ 
as well as each of the items. We also hypothesized that 
the proportion of patients with MSQ item-level im-
provements and shifts to lower disability were greater 
for the GMB treatment group vs PBO. The post hoc 
analyses of 3 phase 3 trials, EVOLVE-1, EVOLVE-2, 
and REGAIN, described in this article evaluated the 
relationship between response in terms of migraine 
headache day reduction and patient functioning as 
measured by the MSQ domains and items. The effect of 
GMB compared with PBO was also evaluated for MSQ 
items and categorical shifts in MIDAS-determined lev-
els of disability to the category of “little/no disability.”

METHODS
Clinical Trials.—These analyses were conducted us-

ing data obtained from 3 double-blind, randomized, 
PBO-controlled phase 3 studies of similar design com-
paring GMB with PBO in patients with EM28,29 or CM.30 
All trials used in these analyses followed the International 
Council for Harmonization on Good Clinical Practices 
guidelines as well as all relevant laws and regulations and 
complied with the Declaration of Helsinki. Ethical review 
boards approved the studies at each institution, and writ-
ten, informed consent was given by all patients prior to 
enrollment. Study participants were adults, 18 to 65 years, 
with at least a 1-year history of migraine (EVOLVE-1 and 
-2), migraine onset before 50 years of age, and diagno-
sis of migraine (EVOLVE-1 and -2) or CM (REGAIN) 
using the International Headache Society 2013 criteria.32

Detailed descriptions of the study designs of 
EVOLVE-1, EVOLVE-2, and REGAIN have been pub-
lished previously28-30 and Table 1 presents key points 
from these 3 trials. Sample sizes for individual phase 3 

trials, shown in Table 1, were determined based on num-
bers needed to power significance calculations for the 
primary endpoint (a reduction in mean migraine head-
ache days per month) and predicted rates of discontin-
uation. No sample size calculations were made for the 
purpose of this post hoc analysis and the sample sizes 
were dictated by the number of patients in the original 
studies EVOLVE-1, EVOLVE-2, and REGAIN.

Outcome Measures.—MSQ v2.1 and MIDAS.—The 
MSQ v2.1 and MIDAS are self-administered health sta-
tus instruments that were collected from patients using 
electronic patient-reported outcome with a slate device.

The MSQ v2.1 consists of 14 items that address 3 
domains: RF-R, RF-P, and EF.20 The restrictive (RF-
R) domain specifically measures disability related to 
the effects of migraine on the performance of work 
or activities of daily living, relationships with family 
and friends, leisure time, productivity, concentration, 
energy, and tiredness. The preventive (RF-P) domain 
addresses complete functional impairment due to mi-
graine and the emotional (EF) domain assesses feelings 
related to the effects of monthly migraine headache 
days. Patients were asked to respond to items using a 
6-point scale: “none of the time,” “a little bit of the 
time,” “some of the time,” “a good bit of the time,” 
“most of the time,” and “all of the time,” which were 
assigned scores of 1 to 6, respectively. Raw dimension 
scores for domains and total were computed as a sum 
of final item values (recoded 6 to 1) and rescaled to 
a 0 to 100 scale such that higher scores indicate bet-
ter functioning.17,18 MSQ was assessed at baseline and 
monthly for all trials.

The MIDAS questionnaire consists of  5 items 
used to assess disability in terms of  days of  missed 
or significantly reduced activity as a result of  mi-
graine headache. Items address 3 areas: work (school 
or employment), home (work and chores), and social 
events. Each item has a numeric response range from 
0 to 90 days. If  days are missed from work or home 
they are not counted as days with reduced productiv-
ity at work or home; therefore, the total score ranges 
from 0 to 270, with higher values indicative of  more 
disability. Disability related to migraine is catego-
rized into different grades based on the MIDAS score 
(Table 2).9,33 Each score reflects patient disability over 
the previous 3 months, and this outcome was assessed 
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at baseline and at Month 3 (EVOLVE-1 and -2 and 
REGAIN) and Month 6 (EVOLVE-1 and -2 only).

Statistical Analyses.— General Considerations.— 
These post hoc analyses evaluated 2886 patients enrolled 
in EVOLVE-1 (n  =  858), EVOLVE-2 (n  =  915), and 
REGAIN (n  =  1113), who had been randomized 
to receive GMB 120 or 240  mg (n  =  1434) or PBO 
(n = 1452). For all analyses, data from EVOLVE-1 and 
-2 were pooled and data from REGAIN were ana-
lyzed separately. All demographic characteristics and 
outcomes were summarized using mean and standard 
deviation (SD) or standard error (SE) for numeric or 
interval level variables and frequency and percentages 
for categorical variables. All statistical analyses were 
conducted using SAS Enterprise Guide Version 7.1 
(Copyright © 2017 SAS Institute Inc., Cary NC) and 
included all randomized patients who received at least 
1 dose of study drug, and who had non-missing base-
line value and at least 1 non-missing post-baseline 

value. All statistical tests conducted were post hoc as-
suming a 2-sided significance level of  5%. No adjust-
ments were made for multiple testing or for multiple 
comparisons.

Analyses of Changes in MSQ Scores by Response 
Categories.—To analyze the association between 

Table 1.—Clinical Trials Included in Analyses

EVOLVE-1 EVOLVE-2 REGAIN

NCT number NCT02614183 NCT02614196 NCT02614261
Number of patients randomized and 

treated (ITT)
858 915 1113

Study centers 90 in United States and 
Canada

109 in Asia, Europe, 
North, and South 
America

116 in Asia, Europe, North, 
and South America

Headache frequency 4-14 migraine headache 
days/month (episodic 
migraine)

4-14 migraine headache 
days/month (episodic 
migraine)

≥15 headache days/month† 
(chronic migraine)

Baseline period 30-40 days 30-40 days 30-40 days
Double-blind period 6 months 6 months 3 months
Follow-up period 4 months 4 months 4 months
Additional migraine preventive 

medications
Not permitted Not permitted Stable doses of allowed 

treatments permitted‡
Trial phase 3 3 3
PBO-controlled Yes Yes Yes
Treatment groups GMB 120 mg with 

240 mg loading dose
GMB 120 mg with 240 mg 

loading dose
GMB 120 mg with 240 mg 

loading dose
GMB 240 mg GMB 240 mg GMB 240 mg
PBO PBO PBO

Treatment regimen Monthly subcutaneous 
injection

Monthly subcutaneous 
injection

Monthly subcutaneous 
injection

†At least 8 of the monthly headache days were migraine headache days.
‡Permitted migraine preventive medications included topiramate and propranolol.
GMB = galcanezumab; ITT = intent-to-treat population; NCT = national clinical trial; PBO = placebo.

Table 2.—Migraine Disability Grades and Levels Based on 
the MIDAS Score

Grade Disability Level
MIDAS Total 
Score Range

Grade I Little or no disability 0-5
Grade II Mild disability 6-10
Grade III Moderate disability 11-20
Grade IV-A Severe disability 21-40
Grade IV-B Very severe disability >40

MIDAS = Migraine Disability Assessment.
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reduction in migraine headache days and the corre-
sponding improvements in MSQ domain scores and 
individual item scores, patients were grouped into 
4 response categories based on their response rate 
as follows: First, the overall change in monthly mi-
graine headache days was calculated as the differ-
ence between a patient’s baseline monthly migraine 
headache days and their average monthly migraine 
headache days across all months of  the double-blind 
period. Then, regardless of  their assigned treatment 
group, patients were classified into the following 4 
response categories based on their percent reduction 
in overall monthly migraine headache days com-
pared with baseline: <30%, ≥30% to <50%, ≥50% to 
<75%, and ≥75%.

Analyses of  changes in MSQ scores, for both do-
main and individual items, by migraine headache day 
response group used the last available observation of 
MSQ scores to determine the change from baseline. 
In analyses of  MSQ scores, domain scores were on 
a 100-point scale while individual items were exam-
ined as final item values on a 6-point scale. We used 
an analysis of  variance model (ANOVA) to evaluate 
whether the mean changes in the MSQv2.1 RF-R, 
RF-P, and EF domains as well as changes in individ-
ual MSQ items were different across the 4 levels of 
response. P values comparing the means of  the 4 re-
sponse groups were also calculated for each domain 
and item score. While no specific tests were conducted 
to test the assumption of  normality of  residuals for 
the ANOVA, sample sizes used were very large, en-
suring the robustness of  statistical tests comparing 
means between groups. In the analysis of  changes in 
MSQ domain scores, standardized response means 
(SRMs) for each of  the 4 response groups were cal-
culated as mean change from baseline divided by the 
standard deviation of  change from baseline in order 
to provide an estimate of  the effect size of  change 
from baseline for each response category and to fa-
cilitate comparison across multiple response catego-
ries. Relevant data on MSQ scores were missing for 
200 patients in the EVOLVE-1 and -2 trials and 37 
patients in the REGAIN trial, so these patients were 
excluded from the analysis.

Analyses of Improvement in MSQ Item Scores.—To 
investigate the effect of GMB treatment on improvement  

in MSQ item scores, changes from baseline to the av-
erage score of months 4 to 6 in MSQ item scores were 
calculated for patients in each treatment group. The 
percentages of patients with the improvement of ≥1 
point on a 6-point scale in each MSQ item were calcu-
lated and compared between pairs of treatment groups 
using a 2-sided Fisher’s exact test. Therapeutic gain of 
GMB treatment was calculated as the difference be-
tween percentages of GMB-treated and PBO-treated 
patients experiencing improvement in item score. Rel-
evant data on MSQ scores were missing for 204 pa-
tients in the EVOLVE-1 and -2 trials and 112 patients 
in the REGAIN trial, so these patients were excluded 
from the analysis.

Analyses of Shifts to Little or No MIDAS  
Disability.—To examine the effect of GMB treatment 
on the reduction of migraine headache-related dis-
ability, the percentages of patients in each treatment 
group ending the trials in the little or no MIDAS dis-
ability level were determined. Patients were grouped 
by baseline disability level using their total MIDAS 
score at baseline. Total MIDAS scores at Month 6 for 
EVOLVE-1 and -2 and at Month 3 for REGAIN were 
used to determine the percentage of patients who had 
little or no disability at the endpoint.

The percentages of patients ending the trial at the 
little or no disability level after treatment were calcu-
lated for both the overall populations and by baseline 
disability level grouping for each treatment. P val-
ues comparing percentages across pairs of treatment 
groups were calculated using a 2-sided Fisher’s exact 
test. Relevant data on MIDAS scores were missing for 
103 patients in the EVOLVE-1 and -2 trials and 97 pa-
tients in the REGAIN trial, so these patients were ex-
cluded from the analysis.

RESULTS
Patient Disposition and Baseline Characteris-

tics.—Patients with migraine had considerable 
functional impairment and disability prior to ran-
domization. Table 3 shows the baseline patient and 
migraine characteristics. On average, patients were 
diagnosed with migraine 20 to 21  years prior to 
study enrollment. Mean monthly migraine head-
ache days at baseline were 9 for EVOLVE-1 and 
-2 and 19 for REGAIN. In both EM and CM, pa-
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tients began the trial with a relatively high level of 
migraine-related disability. Patients with EM had a 
mean baseline MIDAS score of  33.1, indicating se-
vere disability, and the mean baseline MIDAS score 
for patients with CM was 67.2, indicating very se-
vere disability. More than half  of  all patients re-
ported using prior preventive treatment for migraine 
during the past 5 years, and 328 of  1113 (29.5%) pa-
tients in the REGAIN study had experienced failure 
by at least 2 preventive medications during the same 
time period. As expected, MSQ and MIDAS scores 
reflected greater functional impairment and disabil-
ity due to migraine for patients with CM compared 
with patients in the EM trials. In all trials, baseline 
RF-R scores were the lowest (most impacted) of  the 
MSQ domains.

Post Hoc Analyses.—Change in MSQ Domain Scores in 
Relation to Monthly Migraine Headache Day Response.—Da-
ta in Table 4 show changes in mean MSQ domain scores, 
each on a scale of 100 points, for response groups that include 
both PBO- and GMB-treated patients. In both EM and 
CM, the mean changes in MSQ domain scores increased 
as migraine headache day response level increased, for all 3  
domains (P  <  .001 for all MSQ domain scores in 
both EM and CM). SRMs were highest for changes  
observed in the RF-R domain (up to 2.0 for EM and 
2.6 for CM), indicating that scores for this domain were 
more strongly impacted by monthly migraine headache 
day frequency.

The greatest observed mean changes in domain 
scores were for the MSQ RF-R domain among the re-
sponse group of patients experiencing ≥75% decrease 
in monthly migraine headache days (36.0 points for 
EM and 46.5 points for CM).

Change From Baseline in MSQ Item Scores by 
Migraine Headache Day Response Group.—Figure 1 
shows the mean changes from baseline to endpoint 
on the 6-point scale for each individual MSQ item 
score, by migraine headache day response group. 
Consistently, greater mean changes in item-level 
scores (improvements) were observed as response 
rates increased across all 14 items (for both EM and 
CM). The only exception was that “fear of  disap-
pointing others due to migraine” in the ≥30% to 
<50% response group for EM was equivalent to that 
for the ≥50% to <75% group. P values (<.001 for all 

item scores) verified that item scores differed signifi-
cantly by response group.

While patients with <30% decrease in migraine 
headache days experienced the smallest changes in 
item scores (0.5 to 1 for EM and 0.3 to 0.7 for CM), 
patients with ≥75% decrease in migraine headache days 
had the highest mean increases (1.2 to 2.2 for EM and 
1.5 to 2.9 for CM).

In both EM and CM, the greatest improvements 
were observed for items in the RF-R domain, which is 
also the domain with the lowest (worst) baseline scores, 
as well as for 1 question in the EF domain about feeling 
frustrated due to migraine.

Percentages of Patients With Improvement in In-
dividual MSQ Items.—Table 5 shows the percent-
ages of  patients who experienced an improvement 
from baseline to endpoint of  ≥1 point on the 6-point 
scale of  each individual MSQ item score, by treat-
ment group. In patients with EM, statistically signifi-
cantly greater percentages of  patients experienced 
an improvement in scores for all items when treated 
with GMB compared with PBO (all P values <.001). 
The therapeutic gains for GMB-treated patients with 
EM ranged from approximately 10 to 20% for the 14 
MSQ items.

In patients with CM, greater percentages of GMB-
treated patients experienced improvements in scores 
for all individual items, compared with PBO-treated 
patients, although the differences were statistically 
significant in only 19 of 28 pairwise comparisons 
(Table 5). In the CM group, the therapeutic gains for 
GMB-treated patients ranged from approximately 3 to 
16%.

Items in the RF-R domain had larger percentages 
of patients with improvement in scores for individual 
items (EM: 73.1 to 80.3% with GMB, 60.4 to 66.1% 
with PBO) compared with scores for individual items 
in the RF-P domain (EM: 54.8 to 66.9% with GMB, 
45.1 to 52.1% with PBO). In patients with CM, a sim-
ilar pattern was seen with higher percentages of pa-
tients experiencing improvements in items of the RF-R 
domain (Table 5).

Shift in MIDAS Disability Group to Little/No Dis-
ability.—At baseline, 1001 of 1670 (59.9%) patients with 
EM and 831 of 1016 (81.8%) with CM were experiencing 
severe or very severe disability, according to their MI-
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DAS total scores. Percentages of patients reaching the 
threshold for little or no disability due to migraine as 
measured by the MIDAS are shown in Figure 2.

In all patients, including those at any baseline level 
of disability, greater percentages of GMB-treated pa-
tients ended the double-blind treatment phase with 
little or no disability compared with PBO-treated pa-
tients in both the EM (Fig. 2A) and CM (Fig. 2B) 
populations. Among all patients with EM, 215 of 425 
patients (50.6%) in the GMB 120 mg group and 212 of 
413 (51.3%) of those in the GMB 240 mg group had 
little or no disability due to migraine after 6 months, 
compared with 277 of 832 patients (33.3%) treated 

with PBO (P < .001 for both 120 and 240 mg groups). 
For patients with CM, 50 of 254 patients (19.7%) in the 
GMB 120 mg group and 54 of 258 (20.9%) of those 
treated with GMB 240  mg reached the level of little 
or no disability after 3 months of treatment compared 
with 70 of 504 patients (13.9%) treated with PBO 
(P  =  .045 for GMB 120  mg and P  =  .017 for GMB 
240 mg).

Shifts to little or no disability were also observed 
within each population baseline disability group in pa-
tients with EM (Fig. 2A) and CM (Fig. 2B). For both 
EM and CM, the lower the baseline disability category, 
the greater the percentage of patients experiencing 

Table 3.—Demographic and Baseline Clinical Characteristics: Intent-to-Treat Population

EVOLVE-1 (N = 858) EVOLVE-2 (N = 915) REGAIN (N = 1113)

Patient demographics
Mean age, years (SD) 40.7 (11.6) 41.9 (11.1) 41.0 (12.1)
Female, n (%) 718 (83.7) 781 (85.4) 946 (85.0)
White, n (%) 690 (80.4) 643 (70.3) 879 (79.1)
Clinical characteristics
Mean duration of migraine diagnosis, years (SD) 20.1 (12.4) 20.6 (12.4) 21.1 (12.8)
Mean number of monthly migraine headache days,  

days (SD)
9.1 (3.0) 9.1 (2.9) 19.4 (4.5)

Mean severity of migraine headaches per month (SD)† 2.1 (0.4) 2.1 (0.4) 2.2 (0.4)
Mean number of monthly migraine headache days with 

acute medication use, days (SD)
7.4 (3.5) 7.5 (3.3) 15.2 (6.4)

Prior preventive treatment in past 5 years, n (%) 515 (60.0) 599 (65.5) 866 (77.8)
Failed ≥2 preventives in past 5 years, n (%) 42 (4.9) 131 (14.3) 328 (29.5)
Mean number of comorbidities other than migraine (SD)‡ 4.7 (3.6) 3.6 (3.1) 4.3 (3.5)
Patient-reported outcomes§
MIDAS, mean total score (SD) 33.2 (27.7) 33.0 (29.7) 67.2 (57.3)
MIDAS disability¶:

little or no, n (%) 68 (8.4) 92 (10.7) 48 (4.7)
Mild, n (%) 75 (9.3) 75 (8.7) 43 (4.2)
Moderate, n (%) 163 (20.2) 196 (22.7) 94 (9.3)
Severe, n (%) 274 (34.0) 252 (29.2) 223 (21.9)
Very severe, n (%) 226 (28.0) 249 (28.8) 608 (59.8)

MSQ total, mean (SD) 57.6 (16.8) 58.4 (16.4) 44.9 (18.0)
MSQ role function-restrictive, mean (SD) 51.5 (16.0) 51.7 (15.6) 38.7 (17.2)
MSQ role function-preventive, mean (SD) 67.0 (18.9) 67.6 (19.3) 55.7 (21.1)
MSQ emotional function, mean (SD) 59.4 (24.6) 61.9 (24.0) 44.9 (26.3)

†Severity ratings defined as 0 = none, 1 = mild, 2 = moderate, 3 = severe.
‡Numbers of patients from whom the mean number of comorbidities were collected were 772 for EVOLVE-1, 718 for EVOLVE-2, and 
937 for REGAIN.
§Numbers of patients from whom patient-reported outcomes were collected were 851 for EVOLVE-1, 909 for EVOLVE-2, and 1090 
for REGAIN.
¶MIDAS disability category was determined only for patients with both a baseline and ending MIDAS score (806 for EVOLVE-1, 864 
for EVOLVE-2, and 1016 for REGAIN).
MIDAS = Migraine Disability Assessment; MSQ = Migraine-Specific Quality of Life Questionnaire v2.1; SD = standard deviation.
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Fig. 1.—Patients were grouped by response rates based on their percent decrease from baseline in monthly migraine headache days. 
Response groups included both galcanezumab- and placebo-treated patients. Mean change from baseline in unscaled Migraine-Specific 
Quality of Life Questionnaire version 2.1 (MSQ) item scores (range 1-6 for each item) were calculated for each response group. 
Points represent the mean change in score for individual items from the role function-restrictive (RF-R), role function-preventive (RF-
P), and emotional function (EF) domains of the MSQ for response groups from EVOLVE-1 and -2 (1a) and REGAIN (1b). Error 
bars show standard error of mean (SEM). Abbreviated content of MSQ items: 1. Migraine interfered with how dealt with family. 2. 
Migraine interfered with leisure activities. 3. Difficulty performing work or daily activities due to migraine. 4. Kept from getting much 
done at work or home due to migraine. 5. Migraine limited ability to concentrate at work or for an activity. 6. Migraine made too 
tired for work or activities. 7. Migraine limited the days felt energetic. 8. Skipped work or activity due to migraine. 9. Often needed 
help in handling routine tasks. 10. Stopped work or activity due to migraine. 11. Not gone to social activity due to migraine. 12. Felt 
frustrated due to migraine. 13. Felt like a burden due to migraine. 14. Afraid to disappoint others due to migraine.Pvalues across 
response groups were <.001 for all MSQ items in both episodic and chronic migraine populations. 
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little or no disability at the endpoint. Percentages of 
patients ending the trials with little or no disability 
were greater for GMB-treated groups, even after strat-
ifying by baseline disability category. The only excep-
tion was in the group of patients with CM and severe 
baseline disability level. In this group, the percentage 
of GMB 240 mg-treated patients experiencing little or 
no disability at the end of the trial was lower than that 
of PBO-treated patients.

DISCUSSION
In both EM and CM, patient function, as meas-

ured by mean changes in MSQ domain scores, in-
creased as the migraine headache day response level 
improved. The greatest observed change was for the 
MSQ RF-R domain among the subgroup of patients 
experiencing ≥75% response rates. On examining the 
item-level results across the response groups, greater 
mean changes in item-level scores (improvements) 
were observed as response rates increased, for both 

Fig. 2.—Patients from EVOLVE-1 and -2 (3a) and REGAIN (3b) were grouped into baseline Migraine Disability Assessment 
(MIDAS) disability categories using baseline total MIDAS score. Bars show percentages of patients who were in the “little/
no disability” category at the trial endpoint (Month 6 for EVOLVE-1 and -2 and Month 3 for REGAIN) for baseline disability 
categories of “moderate,” “severe,” and “very severe,” as well as all patients together, by treatment. The “all patients” group also 
included patients with baseline MIDAS categories of “mild” and “little/no” disability. Galcanezumab (GMB).*P < .05, **P < .01, 
***P < .001 vs placebo (PBO) by Fisher’s exact test. 

(a) Patients With Little or No Disability at Endpoint: Episodic Migraine Population 

(b) Patients With Little or No Disability at Endpoint: Chronic Migraine Population
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EM and CM. On evaluating item-level improvements 
with GMB vs PBO, statistically significantly greater 
percentages of patients experienced an improvement 
across all 14 items for EM, and for 12 of the 14 items 
for CM in 1 or both dose groups.

It was notable that 50% of the patients with EM 
who were treated with GMB had little or no disabil-
ity due to migraine after 6 months, as measured by the 
MIDAS, and approximately 20% of the patients with 
CM who were treated with GMB reached the level of 
little or no disability after 3 months of treatment.

With the emergence of CGRP monoclonal anti-
bodies designed specifically to treat migraine, response 
rates exceeding 75% reduction in migraine headache 
days have been reported.34 However, in addition to 
clinical measures of reduced migraine headache days, 
improvements in patient functioning are recognized in 
treatment guidelines as an important outcome to be 
evaluated.35,36 The results of this analysis demonstrate 
that patients with higher response rates for migraine 
headache days are also experiencing greater improve-
ments in HRQoL as measured by the MSQ. The find-
ings of this research are important because the previous 
examination of the relationship between reduction in 
migraine headache days and improvement in patient 
functioning did not look beyond what is achieved with 
a 50% reduction in migraine headache days.37 The 
current study went beyond the 50% response rate and 
showed that further gains in function could be realized 
when a response of ≥75% is achieved. Patients with  
migraine have described the broad negative impact of 
migraine on their lives including the inability to func-
tion normally, loss of time, diminished power over 
life, and experiencing temporary incapacitation.38 
Therefore, knowledge that achieving higher migraine 
headache day response rates equates to a meaningful 
increase in a patient’s ability to function provides ev-
idence for healthcare providers and patients that they 
should continue to strive for greater reductions in 
monthly migraine headache days.

Patients with greater migraine headache day  
response experienced more improved performance in 
activities of daily living that were limited or completely 
interrupted due to migraine (RF-R and RF-P domains) 
and alleviation of the emotional impairments of mi-
graine (EF domain). Evaluation at the MSQ item-level 

revealed improvements in multiple areas of daily liv-
ing, including but not limited to performance at work, 
concentration, and energy. In addition, MIDAS scores 
showed that meaningful proportions of GMB-treated 
patients were experiencing little or no disability due to 
migraine by the end of the clinical trials for both EM 
and CM. These findings are highly relevant given that 
more than half  of all patients with migraine have mod-
erate to severe disability due to migraine,6 and the av-
erage patient reports a reduction in work productivity 
due to migraine of 10.2 work-equivalent days per year.3

Improved patient functioning and decreased dis-
ability have been reported for clinical studies of other 
CGRP inhibitors, although without evaluation by the 
level of migraine headache response.35 Evaluation of 
2 clinical trials of onabotulinumtoxinA in people with 
CM reported MSQ domain score changes with response 
rates up to ≥50% and also found that greater headache 
day reduction was associated with greater MSQ score 
improvements, although there were a few differences.37 
The onabotulinumtoxinA trials examined headache 
days rather than migraine headache days and identi-
fication of a most-impacted domain was less obvious. 
The SRM data showed a greater change in RF-R for 1 
of the 2 onabotulinumtoxinA trials and an equivalent 
effect for RF-R and EF in the other,37 whereas changes 
were greatest in the RF-R domain in comparisons of 
both SRM and mean change in the GMB CM clini-
cal trial. The results of these post hoc analyses provide 
more detailed evidence on improvements in patient 
functioning and disability that support previously  
reported changes in MSQ and MIDAS scores for GMB 
vs PBO.28-30,39,40

Study Limitations.—This report includes a compre-
hensive evaluation of the MSQ domain and item-level 
changes in patient groups with response rates in multi-
ple categories, including patients with ≥75% reductions 
in migraine headache days. In addition, it provides 
supporting evidence via analysis of changes in the MI-
DAS category to a level of little/no disability due to mi-
graine. Both the MSQ and MIDAS are patient-report-
ed instruments with established validity and reliability 
among patients with migraine; however, reporting bi-
ases may have been introduced. Week-to-week changes 
could not be evaluated with either of these instruments 
due to their recall periods. The MIDAS, in particular, 
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has a recall of 3 months and is not an independent as-
sessment of patient performance.

There were variable ratios of PBO-treated to 
GMB-treated patients in the migraine headache day 
response groups, and groups with better monthly mi-
graine headache day responses had higher percent-
ages of GMB-treated patients. It has been shown that 
other headache characteristics, including pain inten-
sity, headache duration, and headache frequency can 
affect an individual’s HRQoL,6 and it is possible that 
GMB treatment could have influenced patient MSQ 
responses through changes other than decreases in mi-
graine headache days. Analyses were not controlled for 
the ratio of PBO- to GMB-treated patients nor were 
adjustments made for other headache characteristics.

At baseline, approximately 60% of trial patients 
with CM were in the very severe disability category 
established by total MIDAS score. The mean base-
line MIDAS score for all patients with CM was 67.2, 
which is 27 points above the 40-point minimum score 
for the very severe disability category. From this start-
ing point, the average patient with CM would need to 
improve by more than 60 points to end the study in 
the category of “little or no disability.” For this reason, 
evaluating an improvement to moderate disability may 
have been more clinically appropriate for the CM pop-
ulation. Furthermore, the duration of the CM clinical 
trial was only 3 months, meaning that the final MIDAS 
score covered all 3 months of the double-blind period, 
whereas the EM trials lasted 6  months and the final 
MIDAS score covered Months 4 to 6 of treatment. It 
is also possible that 3 months of treatment might not 
have been enough time for many patients with CM to 
make the considerable improvements required to reach 
the level of little or no disability.

In addition, the analyses conducted were post 
hoc in nature and were not powered to detect a sta-
tistically significant difference between GMB and the 
PBO groups. Thus, a non-statistically significant differ-
ence could be due to a lack of power to detect a dif-
ference, while statistically significant differences may 
have been due to chance. Given the post hoc nature of 
these analyses and the lack of adjustments for multi-
ple testing/comparisons, results should be interpreted 
with caution. Last, there are limitations to the general-
izability of these findings as this research was specific 

to patients from 3 different clinical trials, who may not 
be representative of the general migraine population.

Conclusion.—Treatment of  migraine should ad-
dress not only the headache pain, nausea, and height-
ened sensitivities associated with a migraine attack, 
but also the impact that migraine attacks have on the 
daily activities of  a patient with migraine. The re-
sults of  this research demonstrate that the MSQ, and 
particularly the RF-R domain, can be used to reliably 
measure the impact of  migraine headache across the 
spectrum of  headache frequency and response, in-
cluding ≥75% response rates for monthly migraine 
headache days in both EM and CM. Item-level anal-
yses of  the MSQ also demonstrated a strong relation-
ship with monthly migraine headache day response 
levels. With regard to treatment-specific effect, pa-
tients with EM or CM who were treated with GMB 
were not only more likely to experience greater reduc-
tions in migraine headache days compared with PBO, 
but also experienced statistically significantly greater 
mean improvements across MSQ items and were more 
likely to experience a reduction in headache-related 
disability, as measured by MIDAS score. Specifically, 
patients were more likely to experience improvements 
in functioning across multiple areas of  daily life, in-
cluding but not limited to performance at work, con-
centration, energy, social activities, and emotional 
health. Furthermore, MIDAS scores showed that 
GMB treatment increases the likelihood of  a patient 
experiencing a level of  little or no headache-related 
disability due to migraine.

Data Availability Statement.—Lilly provides access 
to all individual participant data collected during the 
trial, after anonymization, with the exception of phar-
macokinetic or genetic data.  Data are available to  
request 6 months after the indication studied has been 
approved in the US and EU and after primary pub-
lication acceptance, whichever is later.  No expiration 
date of data requests is currently set once data are 
made available. Access is provided after a proposal has 
been approved by an independent review committee 
identified for this purpose and after receipt of a signed 
data sharing agreement. Data and documents, includ-
ing the study protocol, statistical analysis plan, clinical 
study report, blank or annotated case report forms, 
will be provided in a secure data sharing environment. 
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For details on submitting a request, see the instructions 
provided at www.vivli.org.
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