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Abstract

Background and Objectives Patients with migraine and prior preventive treatment failures have a significant burden on qual-
ity of life and disability. The CONQUER study evaluated the effects of galcanezumab on patient functioning, disability, and
health status in episodic or chronic migraine with a previous failure of two to four migraine preventive medication categories.
Methods Patients with two to four preventive migraine treatment category failures received galcanezumab 120 mg/month
(240-mg loading dose) or placebo subcutaneously, for 3 months (double-blind period). In the 3-month open-label period,
all patients received galcanezumab irrespective of the treatment received in the double-blind period. Changes in Migraine-
Specific Quality of Life Questionnaire version 2.1 (MSQ), Migraine Disability Assessment (MIDAS), and European Quality
of Life-5 Dimensions-5 Levels (EQ-5D-5L) scores were assessed.

Results A total of 462 patients were randomized to receive galcanezumab (N = 232) or placebo (N = 230). At month 3,
improvement in the MSQ Role-Function-Restrictive score from baseline was significantly greater for galcanezumab (23.19
+ 1.34) vs placebo (10.66 + 1.33) [p < 0.0001]. Significant improvements in remaining MSQ domains and total MSQ scores
were observed (p < 0.0001) during the double-blind period. MIDAS total scores were significantly (p < 0.0001) reduced
with galcanezumab (— 21.10 + 3.32) vs placebo (— 3.30 + 3.28). EQ-5D-5L visual analog scale scores improved for gal-
canezumab (3.40 + 1.31) vs placebo (— 0.09 + 1.29; p = 0.028). During the open-label period, quality of life continued to
improve for galcanezumab, with patients previously assigned to placebo reaching similar results. During both study periods,
similar findings were reported in subpopulations with episodic migraine and chronic migraine.

Conclusions Galcanezumab significantly improved functioning and reduced disability in patients with episodic migraine
and chronic migraine and two to four migraine preventive treatment category failures.

Clinical Trial Registration NCT03559257, registration date: 6 June, 2018.

1 Introduction taking preventive treatments. A majority of the previously

treated patients experienced treatment failure (77.9%), of
Recent research has quantified the cumulative burden of ~ Which two or more treatment failures were experienced by
migraine associated with increasing preventive treatment  87.5% of patients. These patients with two or more treat-
failures [1, 2]. In a recent global online cross-sectional study, ~ ment failures reported impacts on their personal (70%),
11,266 adults with migraine were included, who had > 4  social (82%), and professional lives (up to 75%). The major-
monthly migraine days each month in the 3 months preced- ity of patients (78%) reported spending an average of 21 h/
ing the survey [1]. Of the included patients, 87.5% were month in isolation/darkness, a third (32%) of patients were
fearful of having another migraine episode, and more than
half (64%) required external support to carry out daily tasks
[1]. The subgroup of patients with migraine and two or
more available preventive treatment failures is of particular
interest owing to this evidence of decreased quality of life
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Galcanezumab improves quality of life and reduces
disability in patients with episodic or chronic migraine,
with a previous failure of two to four migraine preventive
medication categories.

Changes in quality of life for galcanezumab from base-
line to month 3 were statistically significantly greater
than placebo in the double-blind period of this rand-
omized clinical trial.

Improvements in functioning and reduction in disability
for the galcanezumab treatment arm continued through
month 6 of the open-label period, with those previously
assigned to placebo achieving similar results during
these 3 months of active treatment.

(QoL) and increased disability and economic burden among
patients with inadequately managed migraine [1, 2].

Prior to the recent emergence of novel migraine preven-
tive treatments, the standard of care posed challenges includ-
ing high discontinuation rates because of a lack of efficacy
and/or safety/tolerability reasons [3]. The current American
Headache Society (AHS) treatment consensus statement for
adults with migraine recommends initiating treatment with
monoclonal antibodies that target calcitonin gene-related
peptide (CGRP) or its receptor in patients experiencing
> 4 migraine headache days per month, unable to tolerate
the treatment with two or more non-anti-CGRP preventive
medications (including topiramate, divalproex sodium/val-
proate sodium, beta-blockers, tricyclic antidepressants, ser-
otonin-norepinephrine reuptake inhibitors, and other treat-
ments recommended by the AHS guidelines) because of side
effects or inadequate response to treatment after 8 weeks [4].
The European Headache Federation guidelines have similar
recommendations for the use of CGRP antagonists, i.e., a
history of failure of two or more available preventive treat-
ments due to inadequate efficacy, tolerability, comorbidities,
or poor compliance [5]. Both the AHS consensus statement
and European Headache Federation guidelines recommend
improvements in patient functioning and health-related QoL,
and reductions in disability as preventive treatment goals
[4,5].

Galcanezumab is a humanized IgG4 monoclonal anti-
body that binds CGRP and prevents its biological activity
without blocking the CGRP receptor [6]. Galcanezumab has
been shown to significantly improve patient functioning and
decrease migraine-related disability in patients with episodic
migraine (EM) and chronic migraine (CM) in clinical trials
and in an observational study, in addition to improving total
pain burden [7—11]. Primary results of the CONQUER trial
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demonstrated the efficacy and safety of galcanezumab in
patients with EM or CM with a previous failure of two to
four migraine preventive medication categories [12]. This
paper reports secondary outcomes of the CONQUER trial,
i.e., the effects of galcanezumab on patient functioning, dis-
ability, and health status in the CONQUER trial population.

2 Methods
2.1 Study Design

CONQUER (NCT03559257) [13] was a phase IIIb, rand-
omized, double-blind, placebo-controlled trial of galcan-
ezumab in adult patients with EM and CM with a previous
failure of two to four migraine preventive medication catego-
ries in the past 10 years because of insufficient efficacy and/
or safety/tolerability reasons [12]. The study consisted of
four periods: screening (3—30 days); a prospective baseline
period to determine eligibility (30—40 days); a double-blind
treatment (3 months); and an optional open-label treatment
(3 months). During the double-blind period, the patients
were randomized 1:1 to receive galcanezumab 120 mg/
month (loading dose 240 mg) or placebo, subcutaneously.
During the open-label period, patients previously assigned to
galcanezumab continued with galcanezumab 120 mg/month
(plus one injection of placebo to maintain blinding at month
3) subcutaneously and those previously assigned to placebo
received galcanezumab subcutaneously (loading dose of
240 mg: two injections of 120 mg each at month 3) followed
by a dose of 120 mg/month [12, 14]. Mulleners et al. [12]
reported the details regarding the CONQUER study design,
patient population, and primary findings including more
information on preventive treatment failures, acute medica-
tion use, and the mean changes in the number of monthly
headache days. The failed treatments included propranolol or
metoprolol, topiramate, valproic acid, amitriptyline, flunar-
izine, candesartan, botulinum toxin A or B, and medication
locally approved for the prevention of migraine.

The study protocol was approved by the ethical review
board at each site and all participants provided written
informed consent. The study was conducted in accordance
with the principles of the Declaration of Helsinki, Good
Clinical Practice guidelines, and other applicable laws and
regulations.

2.2 Patient Population

Patients aged 1875 years, with a diagnosis of migraine (for
> 1 year) per the International Headache Society International
Classification of Headache Disorders, Third Edition guidelines
[15] and, documentation of two to four migraine preventive



Galcanezumab and HRQoL and Disability after Failure of 2-4 Migraine Preventive Medication Categories 265

medication category failures in the past 10 years were included.
The exclusion criteria, and previously administered medication
categories have been described elsewhere [12].

2.3 Outcome Measures

Migraine-Specific Quality of Life Questionnaire version 2.1
(MSQ v2.1) is a self-administered health status instrument
with a 4-week recall period that was developed to address
the physical and emotional impact on functioning that is of
specific concern to individuals with migraine [16, 17]. The
instrument has 14 items in three domains: (1) Role Function-
Restrictive (RF-R); (2) Role Function-Preventive (RF-P);
and (3) Emotional Function (EF). The RF-R domain con-
sists of seven items that measure the impact of migraine
on work or daily activities, relationships with family and
friends, leisure time, productivity, concentration, energy,
and tiredness. The RF-P domain consists of four items that
measure the impact of migraine on social and daily activi-
ties The EF domain consists of three items that assess the
emotional impact of migraine. Response options range from
1 (none of the time) to 6 (all of the time); after the raw score
for a domain (or the total) is computed, the score is linearly
converted to a 0—100 scale, 100 indicating full functionality
[16, 18]. Table S1 of the Electronic Supplementary Material
(ESM) presents a brief description of the MSQ items.

Responder definition thresholds for MSQ v2.1 domains
have been determined using triangulation analysis for patient
populations with EM and CM [19, 20]. These thresholds
identify clinically meaningful changes in the functional and
emotional impact of migraine. The domain change thresh-
olds are: > 25.71 for RF-R, > 20.00 for RF-P, and > 26.67
for EF in patients with EM; > 17.14 for RF-R, > 20.00 for
RF-P, and > 26.67 for EF in patients with CM [19, 20].
Descriptive categories based on score ranges have recently
been derived for the MSQ v2.1 RF-R domain to facilitate the
interpretation of scores at any point in time. The categories
were based on the relationship of RF-R scores with patient-
reported migraine severity, disability, and frequency of
migraine attacks. The validated RF-R score categories are:
85-100 (not impaired/minimally impaired); 75-84 (mildly
impaired); 55-74 (moderately impaired); 40-54 (severely
impaired); and < 40 (extremely impaired) [21].

The Migraine Disability Assessment Scale (MIDAS) is
a patient-rated measure of headache-related disability over
a 3-month period. The five items in this instrument reflect
the number of days reported as missing, or with reduced
productivity at work or home, school, and social events,
with a score range of 0-270 [22, 23]. Higher scores indi-
cate more disability: 0-5, little/no disability; 6-10, mild
disability; 11-20, moderate disability; 21-40, severe dis-
ability; and > 41, very severe disability [23].

The EQ-5D-5L questionnaire is a patient-rated scale of
current (today) general health status at the time of ques-
tionnaire completion [24, 25]. It consists of two parts, a
health state index score and a Visual Analog Scale (VAS)
score that captures a patient’s self-perception of current
health state. The first part assesses five dimensions includ-
ing mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression, with five response options from
no problems to extreme problems. The VAS ranges from 0
to 100 (from worst health to best health you can imagine).

2.4 Assessments

Patients completed questionnaires/scales via an electronic
patient-reported outcome tablet device, which was used as
the source data. The MSQ v2.1 domain and total scores
were assessed at baseline and at each month during the
double-blind and open-label periods, MIDAS total scores
and EQ-5D-5L total scores were assessed at baseline, month
3, and month 6. All assessments were completed during the
visits to the physician’s office. Additionally, post hoc analy-
ses included determining the percentage of patients achiev-
ing responder definition thresholds for MSQ v2.1 domains
at months 3 and 6, and the percentage of patients in each of
the MSQ v2.1 RF-R score and the MIDAS disability score
categories at baseline, month 3, and month 6.

2.5 Statistical Analysis

Using the SAS Enterprise Guide 7.2 (SAS Institute, Cary,
NC, USA), the analyses were conducted for the intent-to-treat
population and subpopulations with EM and CM. The intent-
to-treat population was defined as all patients who were ran-
domized and received one or more doses of the study drug.
Changes from baseline in MSQ v2.1 scores to each post-
baseline visit were analyzed using a mixed-model repeated-
measures model, which included effects of treatment, baseline
migraine headache days frequency category, pooled country,
month and treatment-by-month interaction as fixed categori-
cal covariates; and baseline-by-month interaction as continu-
ous covariates. Changes from baseline to the last observation
carried forward endpoint in MIDAS and EQ-5D-5L scores
were analyzed using an analysis of covariance, which included
effects of treatment, baseline migraine headache days fre-
quency category, and pooled country as well as a continuous
fixed covariate of baseline. The mean change from baseline in
the MSQ-RF-R domain score at month 3 was included as a key
secondary efficacy endpoint. A gatekeeping sequence was used
to control the type I error for the primary endpoint of reduction
in migraine headache days [12] and MSQ-RF-R testing.
Change from baseline in the EQ-5D-5L health index state
at month 3 and month 6 was determined using the UK and
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US population-based index values. In brief, the country-
specific value set measures how health is valued by people
in a specific country [26, 27]. All treatment effects were
evaluated based on a two-sided significance level of 0.05.
As the patients completed each scale in its entirety or not at
all, there was no imputation for missing values.

3 Results
3.1 Baseline and Demographic Characteristics

A total of 462 patients (galcanezumab, N = 232; pla-
cebo, N = 230) were randomized during the double-blind
period. This included 269 (58.20%) patients with EM and
193 (41.80%) patients with CM. Of the 462 patients, 451
(97.62%) [galcanezumab, N = 225; placebo, N = 226] com-
pleted the double-blind period: 266/269 (98.90%) with EM
and 185/193 (95.85%) with CM. Almost all patients who
completed the double-blind treatment entered the open-label
period (449/451, 99.60%; previous galcanezumab, N = 225;
previous placebo, N =224) and 432 (96.21%) completed the
open-label period (previous galcanezumab, N = 217; previ-
ous placebo, N = 215).

Baseline characteristics were similar between galcan-
ezumab and placebo groups in the total population as well
as in the subpopulations (EM or CM, Table 1). In the total
population, mean age was 45.80 years and the majority of
patients were white (81.65%) and female (85.93%). Patients
in the galcanezumab and placebo groups were of similar age
(45.87 years and 45.67 years), and a similar proportion of
patients were white (81.70% and 81.61%). The proportion
of female patients included in the placebo group was higher
than the proportion included in the galcanezumab group
(87.83% vs 84.05%). Mean monthly migraine headache days
was 13.23 in the total population, 9.34 in the subpopula-
tion with EM, and 18.65 in the subpopulation with CM.
For the subpopulation with CM, mean monthly migraine
headache days with abortive medication use and mean dura-
tion of migraine illness were higher than the subpopulation
with EM. At baseline, total MSQ score, MIDAS total score,
and EQ-5D-5L score did not differ significantly between
treatment groups (Table 1). In our study population, the
prior preventive medications used by > 20% patients were
topiramate (76.00%), amitriptyline (56.10%), propranolol
(36.71%), valproic acid (34.84%), botulinum toxin type A
(22.93%), and metoprolol (20.34%). Table S2 of the ESM
presents the proportion of patients not responding to the
prior preventive medications in the total population and the
subgroups with EM or CM. Acute medications used in dou-
ble-blind and open-label phases are presented in Table S3
of the ESM.
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3.2 Double-Blind Period
3.2.1 MSQv2.1 Score

In the total study population, at month 3, patient function-
ing improved significantly for galcanezumab vs placebo as
measured by the least-squares (LS) mean change from base-
line (standard error) in the MSQ RF-R domain scores: 23.19
(1.34) vs 10.66 (1.33) [p < 0.0001], respectively (Fig. 1A).
Similar results for galcanezumab vs placebo were observed
for the RF-P domain, EP domain, and the total MSQ score (p
< 0.0001 for RF-P, EF, and MSQ total scores). For the total
and individual domain scores, galcanezumab showed signifi-
cantly greater reductions vs placebo as early as at month 1
(p £0.0001), and also at month 3 (p < 0.0001) (Fig. lA-D).
At month 3, a greater increase in the proportion of
patients categorized as having minimal/no or mild func-
tional impairment per the MSQ RF-R was observed with
galcanezumab group vs placebo: EM (galcanezumab:
2.92-46.67%; placebo: 6.06—24.98%) and CM (galcan-
ezumab: 1.05-30.68%; placebo: 5.10-12.63%) (Table 2).
Table S4 of the ESM presents the shift from one MSQ cat-
egory at baseline to another at month 3. At month 3, the
proportions of patients with EM achieving MSQ responder
definition thresholds were significantly greater in the gal-
canezumab group vs the placebo group for RF-R (p < 0.01),
RF-P (p < 0.01), and EF (p < 0.05) domains. These findings
were consistent in the subpopulation with CM (Table 3).

3.2.2 Migraine Disability Assessment Scale Total Scores

In the total population, at month 3, a significantly greater
reduction in disability occurred for galcanezumab vs placebo
as measured by the LS mean change from baseline (standard
error) in MIDAS total scores (galcanezumab: 50.61 [46.00]
to 29.80 [43.91], LS mean change: —21.10 [3.32]; placebo
50.20 [45.35] to 47.64 [56.00], LS mean change: —3.30
[3.28], p < 0.0001). These findings were consistent across
patient subpopulations with EM (p < 0.01) and CM (p <
0.05) (Fig. 2).

From baseline to month 3, a greater increase in the pro-
portion of patients categorized as having little/no to mild
disability per the MIDAS (Table 2) was observed in the gal-
canezumab group for EM (galcanezumab: 18.25-48.89%;
placebo: 12.12-22.83%) and CM (galcanezumab:
9.47-30.68%; placebo: 11.22-13.69%). Table S5 of the ESM
presents the shifting from one MIDAS category at baseline
to another at month 3.

3.2.3 EQ-5D-5L Health Index and VAS Scores

In the total population, galcanezumab showed numerically
greater improvements in the health index scores compared



Galcanezumab and HRQoL and Disability after Failure of 2-4 Migraine Preventive Medication Categories

267

Table 1 Baseline patient demographics and disease characteristics in different populations

Characteristic Total population® EM? CcM?*
N =462 N =269 N=193
PBO GMB PBO GMB PBO GMB
N=230 N=232 N=132 N=137 N=098 N=95
Age, years 45.67 (12.33) 45.87 (11.34) 46.28 (11.75) 4591 11.21) 44.84 (13.09) 45.81 (11.60)
Female, n (%) 202 (87.83) 195 (84.05) 117 (88.64) 112 (81.75) 85 (86.73) 83 (87.37)
Race, n (%)
White 182 (81.61) 183 (81.70) 115 (88.46) 118 (88.72) 67 (72.04) 65 (71.43)
Asian 35 (15.70) 37 (16.52) 12 (9.23) 14 (10.53) 23 (24.73) 23 (25.27)
Others® 3(1.35) 4(1.79) 1(0.77) 1(0.75) 2 (2.15) 3 (3.30)
Multiple 3 (1.35) - 2 (1.54) - 1 (1.08) -
Migraine headache days/ 13.01 (5.73) 13.44 (6.08) 9.20 (2.65) 9.47 (2.98) 18.14 (4.67) 19.17 (4.68)
month
Migraine headache days 12.38 (5.97) 12.28 (6.02) 9.39 (3.81) 9.67 (3.53) 16.40 (6.02) 16.04 (6.85)
with abortive medication
use
Duration of migraine illness, 23.76 (13.86) 22.73 (13.24) 22.90 (13.05) 21.72 (12.72) 24.92 (14.86) 24.18 (13.88)
years
Number of comorbid condi- 4.19 (3.71) 4.15 (3.65) 4.06 (3.92) 3.95 (3.65) 4.32 (3.48) 4.39 (3.65)
tions
Total number of prior 347 (1.72) 3.48 (1.70) 3.11(1.21) 3.26 (1.55) 3.95 (2.16) 3.79 (1.85)

migraine preventive medi-
cations that patient failed
lifetime

MSQ RF-R

MSQ REF-P

MSQ EF

MSQ total score

Patients with severe or
extremely severe func-
tional impairment, n (%)

MIDAS total score

Patients with severe or very
severe disability, n (%)

EQ-5D-5L US population-
based index value

EQ-5D-5L VAS score

43.95 (18.49)
63.04 (19.64)
51.91 (26.73)
51.11 (18.44)
169 (73.48)

50.96 (45.50)
175 (76.09)

0.85 (0.11)

73.15 (18.23)

45.81 (16.00)
63.84 (19.12)
54.80 (24.59)
52.89 (16.27)
164 (70.69)

50.90 (45.96)
170 (73.28)

0.84 (0.13)

72.65 (18.70)

46.54 (17.14)
64.66 (18.74)
57.42 (25.10)

48.55 (14.72)
64.74 (19.63)
59.51 (22.86)

40.47 (19.73)
60.87 (20.68)
44.49 (27.17)

41.86 (17.01)
62.53 (18.38)
48.00 (25.52)

54.05 (17.12) 55.53(15.61)  47.16(19.48)  49.08 (16.51)
94 (71.21) 92 (67.15) 75 (56.82) 72 (52.55)
37.14 (26.17) 4131 (3431)  69.56 (57.90)  64.73 (56.20)
96 (72.73) 94 (68.61) 79 (59.85) 76 (55.47)
0.88 (0.10) 0.86 (0.12) 0.82 (0.11) 0.82 (0.13)
76.92 (16.91) 7534 (17.55)  68.07 (18.78)  68.77 (19.70)

All values are mean (SD), unless indicated otherwise. There were no significant differences between treatment groups (p > 0.05 for all comparisons
between PBO and GMB for the total population and subgroups with EM and CM)
CM chronic migraine, EM episodic migraine, EF emotional function, GMB galcanezumab, MIDAS Migraine Disability Assessment, MSQ
Migraine-Specific Quality of Life Questionnaire version 2.1, n number of patients with observation, N number of patients in each population
cohort, PBO placebo, RF-R Role Function-Restrictive, RF-P Role Function-Preventive, SD standard deviation, VAS Visual Analog Scale

*Patients who were randomized and received >1 dose of the investigational product

®Other include American Indian/Alaska native, Black/African American, and Native Hawaiian/other Pacific islander

with placebo at month 3 from baseline: EQ-5D-5L (UK):
galcanezumab: 0.795 to 0.821, LS mean difference = 0.017,
placebo: 0.812 to 0.809, LS mean difference = — 0.001 (gal-
canezumab vs placebo, p = 0.1630); EQ-5D-5L (USA): gal-
canezumab: 0.842 to 0.861, LS mean difference = 0.013,
placebo: 0.852 to 0.850, LS mean difference = — 0.002

(galcanezumab to placebo, p = 0.1267). These findings were
consistent for galcanezumab vs placebo in the subpopula-
tions with EM (UK: p = 0.2056; USA: p =0.1651) and CM
(UK: p =0.5013; USA: p = 0.4378), Table S6 of the ESM.
Tables S7-S9 of the ESM present the proportion of patients’
responses to EQ-5D domains.
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«Fig. 1 Least-squares (LS) mean change (standard error [SE]) from
baseline to month 6. (A) Role Function-Restrictive (RF-R), (B) Role
Function-Preventive (RF-P), (C) Emotional Function (EF), and (D)
Migraine-Specific Quality of Life Questionnaire (MSQ) version 2.1
total scores. Values presented for total placebo (PBO) and total gal-
canezumab (GMB) populations for double-blind and open-label peri-
ods. In the open-label period, all patients were treated with GMB,
including the patients who received PBO in the double-blind period.
EM episodic migraine, **p < 0.0001 for comparison between total
PBO and total GMB populations; *values for the GMB population in
the open-label period

In the total population, at month 3, a statistically sig-
nificant improvement in EQ-5D-5L VAS scores for galcan-
ezumab vs placebo was observed: LS mean change from
baseline (standard error): 3.38 (1.31) vs —0.086 (1.29) [p
= 0.0277]. Improvement in VAS scores with galcanezumab
vs placebo was also observed in patient subpopulations with
EM and CM; however, the improvement was not statistically
significant (EM: p = 0.0549; CM, p = 0.3546) (Fig. 3).

3.3 Open-Label Period: Health-Related QoL
Outcomes

During the open-label period (month 4 to month 6),
improvements in patient functioning as measured by MSQ
scores and individual domains were maintained for the prior
galcanezumab group. Upon initiation of galcanezumab
treatment during the open-label period, patients previously
assigned to the placebo group improved or caught up with
the prior galcanezumab group (Fig. 1 A-D). These findings
were consistent across the subpopulations with EM and CM.
At month 6, the proportions of patients with minimal/no or
mild functional impairment per the RF-R were 58.02% and
41.86% for the prior galcanezumab treatment group, and
67.20% and 33.71% for the prior placebo group, for EM and
CM, respectively (Table 2).

The prior placebo group showed an increase in the per-
centage of patients achieving the MSQ responder definition
thresholds for each domain at month 6 of the open-label
period vs at month 3. In the subpopulation with CM, sig-
nificant improvement was observed for the group previously
randomized to galcanezumab when compared with the prior
placebo group for the RF-R domain (odds ratio 2.08, 95%
confidence interval 1.10, 3.95, p < 0.05). Response rates in
RF-P and EF domains were similar for the two groups at
month 6 in the subpopulation with CM (Table 3).

At month 6, the proportion of patients categorized as hav-
ing little/no or mild disability per the MIDAS was 55.72%
and 38.10% for the prior galcanezumab treatment group,
and 59.68% and 29.21% for the prior placebo group, for
EM and CM respectively (Table 2). Improvements in the
MIDAS total score for the previous galcanezumab group

were maintained and greater numerical improvement for CM
was observed at month 6.

No statistically significant differences in EQ-5D-5L
Health State Index scores (UK and USA) were observed
between the previous galcanezumab treatment group vs the
previous placebo group at month 6 in the overall population
(health index UK, p = 0.6108; health state index USA, p =
0.5477). This finding was consistent for EM (health index
UK, p = 0.4357; health state index USA, p = 0.4889) and
CM (health index UK, p = 0.1927; health state index USA,
p = 0.1565). Upon initiation of galcanezumab treatment,
patients previously assigned to the placebo group had no sig-
nificant differences in health state perceptions per the VAS
as the prior galcanezumab group in the overall population
(p = 0.5377), the subpopulation with EM (p = 0.3812) and
the subpopulation with CM (p = 0.8849) (Fig. 3).

4 Discussion

The overall results for this study indicate that galcane-
zumab improves patient functioning, reduces disability,
and improves patient self-perceptions of health state in a
population with a previous failure of two to four migraine
preventive medication categories, and with a statistically
significant separation from placebo during the 3-month
double-blind period of the CONQUER trial. The MSQ
RF-R demonstrated significant separation in galcanezumab
vs placebo groups as early as month 1, which continued
through month 3. At month 3, significantly more patients
achieved MSQ responder definition thresholds for galcan-
ezumab vs placebo. In addition, the proportion of patients
categorized as having minimal to no functional impair-
ment on the RF-R domain of MSQ v2.1 was three times
greater for the galcanezumab group than the placebo group
at month 3 (EM: 26.7% vs 7.1%; CM: 14.8% vs 5.3%).
There were significant improvements in the mean MSQ
total score, RF-P, and EF domain scores, which were also
greater for galcanezumab than placebo as early as month
1. A significantly greater reduction in headache-related
disability was observed for galcanezumab vs placebo as
measured by MIDAS. The total population had very severe
disability at baseline per the average MIDAS score (~50),
with the galcanezumab-treated arm experiencing a greater
than 20-point reduction at month 3, compared with a less
than 5-point reduction for placebo. Statistical separation
was not observed for the EQ-5D-5L health index score;
however, it was observed for the patients’ self-perception
of health status measured by the VAS. The improvements
observed during the double-blind period were consist-
ent for the subpopulations with EM and CM. During the
3-month open-label period, the prior placebo group caught
up to the previous galcanezumab group across the various
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Fig.2 Least-squares (LS) mean change from baseline in Migraine
Disability Assessment (MIDAS) total scores at (A) month 3 and
(B) month 6. In the open-label period, all patients were treated with
galcanezumab (GMB), including the patients who received placebo

patient-reported outcomes over all the populations in this
study. In addition, the galcanezumab group continued to
demonstrate incremental improvements from month 3 to
month 6 across the various outcome measures.

These findings are important because patients with
migraine live for years with disability, including functional
or physical, emotional, social, and psychological impairment
[28] and have low scores on the migraine-related patient-
reported outcome measures [16, 17]. A specific migraine
subpopulation with a greater burden includes those with a
failure of two or more preventive treatment categories [1, 2,
29]. In the current study, patient-reported outcome measures
did reflect severe functional impairment per the MSQ and
very severe disability per the MIDAS at baseline. Compared
with placebo, treatment with galcanezumab resulted in sig-
nificant improvements in patient functioning on MSQ v2.1
total and domain scores and significantly larger reductions in
disability, in the total population, and in the subpopulations
with EM or CM. The results presented here are important for
understanding how patient functioning and disability due to
migraine changes with galcanezumab in a population with a
previous failure of 2—4 migraine preventive medication cat-
egories. These data may facilitate clinician and patient deci-
sions as they strive to meet the treatment goals of improv-
ing patient functioning, improving health-related QoL, and
reducing disability [4, 5].

In our study, approximately 50% of the subpopulation
with EM had little/no or mild disability at month 3 in the
galcanezumab group, while the proportion was approxi-
mately 20% for the placebo group. The additional 3-month
open-label period provided further insight into the sub-
population with CM. This subpopulation included a greater
proportion of patients in the original galcanezumab group
(treated for 6 months) who achieved RF-R responder defini-
tion thresholds at month 6 compared with the prior placebo
group (treated with galcanezumab for 3 months), indicating
additional improvements in patient functioning when this
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population continues treatment beyond 3 months. This dem-
onstrates that galcanezumab can be an effective treatment
in the patients who have experienced medication treatment
failure with two to four preventive migraine treatment cat-
egories. The findings of our study align with the most recent
AHS consensus statement and European Headache Federa-
tion guidelines, both of which recommend initiating preven-
tive therapies targeting the CGRP pathway in patients with
an inability to tolerate or with an inadequate response to two
or more commonly prescribed oral preventive treatments [4,
5]. The results presented here for a population with two or
more preventive category failures may help support the next
treatment steps for patients with considerable clinical need.

The results presented in this study are consistent with
the significant improvements seen in the CONQUER trial
in the frequency of monthly migraine headache days as
well as >50% and > 75% response rates with galcanezumab
vs placebo [12]. Least-squares mean changes in migraine
monthly headache days from baseline to month 3 between
galcanezumab and placebo groups were — 3.1, — 2.6, and
— 3.7 days for the total population and subpopulations
with EM and CM [12]. The changes reported for the RF-R
domain score of MSQ v2.1 are broadly consistent with those
reported in the subgroup analyses of the EVOLVE-1 and-2
(patients with EM) and REGAIN (patients with CM) stud-
ies [30, 31]. However, unlike the present study, the previous
studies excluded patients with a history of three or more
efficacy-related treatment failures. This study also evalu-
ated the responder definition threshold for all three MSQ
domains, the RF-R categorical analyses, and the changes in
the EQ-5D-5L.

Changes in QoL outcome measures with other CGRP
antagonists, namely erenumab and fremanezumab, in
patients with migraine, and multiple preventive treatment
failures have been reported. In the FOCUS study, freman-
ezumab vs placebo resulted in significantly greater improve-
ments vs placebo at 4 weeks in MSQOL (p < 0.0001) in
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Table 3 Proportion of patients achieving responder definition thresholds for MSQ v2.1 domains in patient subpopulations with EM and CM

Time frame MSQ v2.1 domain EM? CM?
PBO GMB PBO GMB
N =127 N =135 N =095 N=288
Month 3 RF-R n (%) 32 (25.20) 56 (41.48) 28 (29.47) 50 (56.82)
OR (95% CI) 2.46 (1.41,4.32)** 3.52 (1.86, 6.66)***
RF-P® n (%) 36 (28.35) 60 (44.44) 22 (23.16) 34 (38.64)
OR (95% CI) 2.36 (1.31,4.25)** 2.58 (1.28, 5.21)**
EF n (%) 37 (29.13) 55 (40.74) 21 (22.11) 45 (51.14)
OR (95% CI) 2.03 (1.14, 3.62)* 5.45 (2,61, 11.35)%#x
PBO GMB PBO GMB
N =125 N =131 N =289 N =86
Month 6 RF-R® n (%) 80 (64.00) 73 (55.73) 47 (52.81) 59 (68.60)
OR (95% CT) 0.74 (0.42, 1.28) 2.08 (1.10, 3.95)*
RF-P n (%) 71 (56.80) 65 (49.62) 36 (40.45) 39 (45.35)
OR (95% CT) 0.67 (0.38, 1.21) 1.35 (0.69, 2.65)
EF° n (%) 70 (56.00) 66 (50.38) 42 (47.19) 47 (54.65)
OR (95% CT) 0.81 (0.45, 1.46) 1.59 (0.82, 3.05)

CI confidence interval, CM chronic migraine, EF emotional function, EM episodic migraine, GMB galcanezumab, MSQ v2.1 Migraine-Specific
Quality of Life Questionnaire version 2.1, n number of patients with observation, , N number of patients evaluated in each population cohort
at different time points, OR odds ratio, PBO placebo, RF-P Role Function-Preventive, RF-R Role Function-Restrictive, *p < 0.05; **p < 0.01;

*#%¥p <0.001 vs PBO

“Patients who were randomized and received >1 dose of the investigational product

For the EM population, thresholds are >25.71 for RF-R, >20.00 for RE-P, and >26.67 for EF domain change scores. For the CM population,
thresholds are 17.14 for RF-R, 20.00 for RF-P, and 26.67 for EF domain change scores

Month 3 = double-blind period; month 6 = open-label period

Any reference to the PBO group during the open-label period in this article refers to treatment assignment during the double-blind period

A Double-Blind Period
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Fig.3 Least-squares (LS) mean change from baseline in the EQ-
5D-5L Visual Analog Scale scores at (A) month 3 and (B) month 6.
In the open-label period, all patients were treated with galcanezumab

patients with EM and CM and with up to four treatment
failures, as well as significant reductions in the MIDAS at
month 3 and improved EQ-5D-VAS scores [32]. The LIB-
ERTY study for erenumab, which included patients with
EM, used a different QoL measure, the Migraine Physical
Function Impact Diary (MPFID) and showed significant
improvements with erenumab vs placebo at each of 3 months

A\ Adis

B Open-Label Period

—_— 8-

t 4.96 4.40 3.90
. % 6 T 403 3.50
53 N 2.90
g8
gi’ 2- BN PBO-GMB
e L
£z 0- mm GMB 120 mg
R
-3

£ | -2

I3

-4 1 1 1
Total EM CM
Population

(GMB), including the patients who received placebo (PBO) in the
double-blind period. CM chronic migraine, EM episodic migraine, *p
< 0.05 vs PBO. The error bars represent standard error

of double-blind treatment in MPFID domains of physical
impairment and everyday activities [33].

The FOCUS, LIBERTY, and CONQUER trials have
differences in their trial designs. FOCUS requirements for
past treatment failures were specific to preventive treatment
classes with failures because of a lack of improvement after
> 3 months of therapy at a stable dose, discontinuations
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because of adverse events/intolerability, or contraindications
in the past 10 years for patients with EM and CM [32]. LIB-
ERTY requirements for past medication treatment failures
were specific to certain preventive treatments with failures
due to efficacy after 2—3 months at acceptable doses, adverse
events/intolerability, or contraindications in the past 5 years,
in EM only [33]. CONQUER requirements for past treat-
ment failures were specific to preventive treatment catego-
ries due to inadequate efficacy (maximum tolerated dose for
>2 months), and adverse events/intolerability in the past 10
years in patients with EM and CM. In the CONQUER trial,
contraindication to medication was not accounted as preven-
tive treatment failure [12].

There are limitations to our research. First, the generaliz-
ability of the findings in the subpopulations with EM and
CM needs to be explored, which would require larger scale
real-world studies. Second, we did not address the failure
of four or more treatment categories in our study, which
occurs in some clinical cases. Third, in this study we deter-
mined the health-related QoL outcomes as monotherapy and
not when used concurrently with other preventive medica-
tions. Fourth, there are limitations with the EQ-5D-5L for
a disease state such as migraine. This instrument was col-
lected during clinic site visits, not specifically on days with
or without a migraine headache. Given that the EQ-5D-5L
captures the current QoL state (reported for ‘today’), random
errors for this outcome may have been introduced, which in
turn affects the sensitivity of the instrument in this study.
Other limitations include that this study was not specifically
powered for these secondary objectives to evaluate health-
related QoL and disability; these electronic patient-reported
outcomes have various look-back periods, which could intro-
duce recall bias.

5 Conclusions

Results from the CONQUER trial show that galcanezumab
treatment leads to significant improvements in patient
functioning and reductions in disability compared with
placebo in patients with a history of medication failure
with two to four preventive migraine treatment catego-
ries. These results are consistent with the main findings of
the previous migraine efficacy studies relating to galcan-
ezumab. Improvements in functioning were observed as
early as month 1 and lasted through all 3 months of dou-
ble-blind treatment. During the open-label period, patients
previously receiving placebo showed improvements in
functioning and reduction in disability with galcanezumab.
These results were consistent in the subpopulations with
EM and CM across both study periods.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40261-021-01115-5.
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