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ABSTRACT

Introduction: Results from the open-label
extension of the phase 3b CONQUER trial are
presented to evaluate the effectiveness and
safety of galcanezumab, a monoclonal antibody
targeting calcitonin gene-related peptide, for up
to 6 months in patients with multiple prior
migraine preventive treatment failures.
Methods: Patients were 18–75 years old with
episodic or chronic migraine and 2–4 standard-
of-care migraine preventive medication cate-
gory failures. After 3 months of randomized
treatment with galcanezumab (120 mg/month

with 240 mg loading dose; n = 232) or placebo
(n = 230), patients entered a 3-month open-la-
bel extension (120 mg/month galcanezumab
with a blinded 240 mg loading dose for previ-
ous-placebo patients). Primary efficacy measure
was mean change from double-blind baseline in
monthly migraine headache days.
Results: A total of 432/449 patients (96%) who
entered open-label treatment completed the
study. Mean change in monthly migraine
headache days in the total population, which
was - 1.3 for placebo and - 4.4 for gal-
canezumab patients at the end of double-blind
treatment (p\0.001), was - 5.2 and - 5.6,
respectively, at the end of open-label treatment
with galcanezumab. Among patients with epi-
sodic migraine, mean change in monthly
migraine headache days had been - 0.6 for
placebo and - 2.8 for galcanezumab after dou-
ble-blind treatment (p\ 0.001) and was - 4.5
and - 3.8, respectively, after open-label treat-
ment. Among patients with chronic migraine,
mean change in monthly migraine headache
days had been - 2.5 for placebo and - 6.6 for
galcanezumab after double-blind treatment
(p\ 0.001) and was - 6.5 and - 8.2, respec-
tively, after open-label treatment. Adverse
events were similar to those observed during
double-blind placebo treatment. Review of data
in elderly patients (65–75 years of age) indicated
that galcanezumab was well tolerated in this age
group, with no safety issues identified.
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Conclusions: Galcanezumab was effective and
safe during open-label treatment in patients
who had experienced failures of previous
migraine preventives.
Clinical Trial Registration: ClinicalTrials.gov
identifier NCT03559257.

Keywords: CGRP; Chronic migraine; Elderly;
Episodic migraine; Galcanezumab; Migraine
preventive; Monoclonal antibody; Treatment
failure

Key Summary Points

In the open-label period of the CONQUER
trial, galcanezumab, a monoclonal
antibody specifically developed for
prevention of migraine by targeting
calcitonin gene-related peptide,
continued to show effectiveness in
patients who have experienced multiple
previous migraine preventive treatment
failures.

Galcanezumab appeared safe and well
tolerated with up to 6 months of
treatment, including in patients 65 to
75 years of age.

Adherence to galcanezumab treatment
was very high in this population of
patients with a history of multiple
treatment discontinuations.

Consistent with phase 3 data, the longer
that patients are on galcanezumab
treatment, the greater the benefit they
may experience.

INTRODUCTION

Migraine preventive medications are more
likely to be prescribed for patients with more
severe headache-related disability [1]. However,
persistence on traditional standard-of-care
migraine preventive medications is quite poor,
and the primary reasons for treatment

discontinuation are lack of efficacy, presence of
side effects, or both [1, 2]. Studies have found
that approximately half of all patients discon-
tinued oral standard-of-care preventive treat-
ments within 2 or 3 months after initiating
[3–6], and that 75% of patients discontinued
oral migraine preventive treatment within
6 months [3]. The Hepp et al. (2017) study [3]
also found that treatment persistence worsened
further as patients switched to different pre-
ventive medications; by the third preventive
medication switch, only 13–20% of patients
were still adherent to treatment at 6 months.
Thus, patients with a history of having tried and
discontinued multiple migraine preventives
present the clinician with a challenge to find a
treatment with a higher likelihood of success for
that patient.

Starting in 2018, monoclonal antibody
(mAb) therapies targeting the calcitonin gene-
related peptide (CGRP) signaling pathway
became available for prescription in many
countries [7]. Galcanezumab is a humanized
CGRP mAb with demonstrated safety and effi-
cacy in multiple double-blind clinical trials for
the preventive treatment of episodic and
chronic migraine [8–12]. Current guidance from
the European Headache Federation and Ameri-
can Headache Society recommends that CGRP
mAbs be offered for migraine prevention only
after at least two standard-of-care preventive
treatments have shown inadequate efficacy for
or cannot be used by the patient [13, 14].

In post hoc analyses of three phase 3 double-
blind trials, galcanezumab was effective in
patient subgroups (N = 188 episodic migraine,
N = 356 chronic migraine) with at least two
prior treatment failures [15, 16]. The CONQUER
trial was specifically designed to assess gal-
canezumab use in patients who had experi-
enced 2–4 prior standard-of-care migraine
preventive medication category failures due to
inadequate efficacy or tolerability. Results of the
previously published 3-month double-blind
period of CONQUER demonstrated the safety
and efficacy of galcanezumab in this population
[11]. We now present results from the open-la-
bel extension of the CONQUER study. A
3-month open-label extension was included to
give patients on placebo an opportunity to
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receive active treatment and to provide up to a
total of 6 months of data to assess longer-term
safety and treatment effectiveness, including
maintenance of response and adherence to
treatment, in patients for whom multiple
treatments have failed. It was expected that
efficacy gains from the double-blind treatment
period would be maintained for those patients
previously randomized to galcanezumab and
that patients newly started on galcanezumab
after previous treatment with placebo would
show similar efficacy gains as had been previ-
ously seen in the double-blind galcanezumab
group. Additionally, efficacy, safety, and
tolerability in the elderly subpopulation
(65–75 years of age) was assessed.

METHODS

Study Design and Participants

The CONQUER study (ClinicalTrials.gov
NCT03559257) was a phase 3b trial with four
study periods: screening (3–30 days), prospec-
tive baseline (1 month), randomized double-
blind (3 months), and open-label treatment
(3 months). The primary report of the double-
blind period provides details regarding study
sites and enrollment/exclusion criteria [11].
Patients were 18–75 years old with a diagnosis
of migraine with or without aura, or chronic
migraine, as defined by the International Clas-
sification of Headache Disorders, third edition
(ICHD-3) [17]. Patients had to have experienced
prior failures of 2–4 standard-of-care migraine
preventive medication categories in the past
10 years. Treatment failure was defined as dis-
continuation due to inadequate efficacy after at
least 2 months at the maximum tolerated dose
or due to inadequate safety/tolerability. Con-
traindication against use was not considered
treatment failure. Migraine preventive medica-
tion categories were (a) propranolol or meto-
prolol, (b) topiramate, (c) valproate or
divalproex, (d) amitriptyline, (e) flunarizine,
(f) candesartan, (g) botulinum toxin A or B if
used for chronic migraine, and (h) medications
approved locally for migraine prevention.
Patients also had to have averaged at least four

monthly migraine headache days over the past
3 months with at least one headache-free day
per month and then demonstrate the same
during the 1-month prospective baseline period
on an electronic daily diary (eDiary) while
achieving at least 80% compliance with eDiary
entries.

Acute headache medications were allowed
throughout the trial, although opioid and bar-
biturate use was restricted to a maximum of
4 days per month. Use of migraine preventive
treatments during the trial was not permitted.
All patients provided informed, written consent
before participation. Institutional review boards
at each site approved the study protocol, and
the study was conducted in accordance with
Good Clinical Practice and the Declaration of
Helsinki guidelines.

Participants in the open-label period had
previously been randomized 1:1 in the double-
blind treatment period to subcutaneous injec-
tion of either galcanezumab (120 mg/month
with a 240-mg loading dose) or placebo.
Patients who completed the 3-month double-
blind period were eligible to enter the 3-month
open-label period. Dosing in the open-label
period was 120 mg/month galcanezumab, with
a blinded loading dose of 240 mg for previous-
placebo patients. Thus, all patients received two
injections at their first open-label dose visit
(either two 120-mg galcanezumab injections, or
one 120-mg galcanezumab injection plus one
placebo injection) and a single injection of
galcanezumab 120 mg at all subsequent
monthly dosing visits.

Assessments

Starting at the prospective baseline period,
patients recorded daily headache occurrence,
duration, features, and severity as well as any
acute headache medication use. Primary out-
come measure was mean change in monthly
migraine headache days, derived from patients’
eDiary entries. Patients also completed the
Migraine-Specific Quality-of-Life Questionnaire
(MSQ, version 2.1) monthly, and the Migraine
Disability Assessment (MIDAS) and the Patient
Global Impression of Severity (PGI-S) every
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3 months. Safety assessments included collec-
tion of treatment-emergent adverse events
(AEs), serious AEs, discontinuations due to AEs,
and vital signs at every visit, and weight, elec-
trocardiograms (ECGs), and laboratory analytes
every 3 months. A number of other patient-re-
ported health outcome measures were also
assessed but will be reported in separate publi-
cations; those measures include the 4-item
Migraine Interictal Burden Scale, the European
Quality of Life 5-Dimensions 5-Levels, the Work
Productivity and Activity Impairment Ques-
tionnaire, the 7-item Generalized Anxiety
Disorder Scale, the Patient Health Question-
naire-9, and healthcare resource utilization.

Statistical Analyses

The total analysis population included all
patients who were randomized and received at
least one dose of study drug. Within the total
population, the episodic migraine subpopula-
tion included patients with low frequency epi-
sodic migraine (4 to\8 monthly migraine
headache days) or high frequency episodic
migraine (8–14 monthly migraine headache
days and\ 15 monthly headache days) in the
prospective baseline period, and the chronic
migraine subpopulation included patients with
at least 8 monthly migraine headache days and
at least 15 monthly headache days in the
prospective baseline period.

Patients were included in analyses only if
they had a baseline and at least one post-base-
line assessment. For efficacy analysis, patients
were considered assessable for a given month
only if they had more than 50% compliance
with the eDiary in that month. Patients who did
not have at least 1 month of assessable post-
baseline data were excluded from the analyses.

Efficacy analyses included both the double-
blind and open-label periods, with changes
calculated from double-blind baseline. Efficacy
analyses were performed on the total popula-
tion as well as the episodic migraine and
chronic migraine subgroups. Changes from
baseline in continuous variables with repeated
measures were analyzed using a restricted
maximum likelihood-based mixed model

repeated measures (MMRM) technique. The
primary efficacy model included fixed, categor-
ical effects of treatment, pooled country,
month, and treatment-by-month interaction,
and continuous, fixed covariates of baseline
value and baseline value-by-month interaction.
Analysis of continuous secondary efficacy mea-
sures used the same model as the primary but
also included baseline migraine frequency cat-
egory in the model when applicable (i.e., low
frequency episodic, high frequency episodic,
and chronic for the total population analyses;
low frequency episodic and high frequency
episodic for the episodic migraine subgroup
analyses). A common unstructured covariance
structure was used to model the within-patient
errors. MMRM models analyzing safety variables
included the same categorical effects but
excluded country and baseline migraine fre-
quency category. Mean change analyses for
those outcomes assessed only at baseline and
endpoint (MIDAS and PGI-S) employed an
analysis of covariance, with main effects of
treatment, baseline migraine frequency cate-
gory, pooled country, and baseline value.
Type III sum-of-squares was used for statistical
comparison of least square means.

Between-group comparisons for categorical
variables used Fisher’s exact test. Binary vari-
ables with repeated measures, including
response rates, were analyzed using a general-
ized linear mixed model as pseudo-likelihood
mixed effects repeated measures analysis, with
fixed, categorical effects of treatment, month,
and treatment-by-month interaction, and con-
tinuous covariate of baseline value. Because the
chronic migraine 100% response rate model did
not converge because of zero counts for pla-
cebo, analysis was limited to months 4–6, and
comparison at month 3 used Fisher’s exact test.

Response rates were the estimated percent-
age of patients with at least 30%/at least 50%/at
least 75%/100% reduction from double-blind
baseline in monthly migraine headache days.
Maintenance of at least 50% response was
defined as a reduction from baseline to month 3
of at least 50%, with continued maintenance of
at least 50% response throughout the open-la-
bel period, and was analyzed using logistic
regression.
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Adverse events were defined as treatment-
emergent if they emerged or worsened post-
baseline, with baseline defined as the period
prior to first injection with study drug for the
double-blind period, and prior to first open-la-
bel dose for the open-label period.

All statistical analyses were done using SAS
Enterprise Guide 7.2 (SAS Institute Inc., Cary,
NC, USA). Determination of significance was
conducted using a two-sided alpha of 0.05 for
all analyses.

RESULTS

Of the 462 patients randomized to treatment,
451 completed the double-blind period and
were eligible to enter the open-label extension
(Fig. 1). Two patients decided not to enter the
open-label period: one because of moderate
constipation and one because of concerns about
risks. Of the 449 who entered the open-label
period, 432 (96%) completed the study. Among
patients randomly assigned to galcanezumab in
the double-blind period (n = 232), adherence to
galcanezumab treatment at 6 months was 94%,
compared with 93% for double-blind placebo
followed by open-label galcanezumab.

Compliance with daily eDiary entries was
high throughout the study, with an average of
97% of daily entries completed at month 3 and
91% at month 6. The number of patients in the
total population whose compliance was at most
50% in a given month (thus requiring exclusion
of that month’s data from the eDiary analyses)
ranged from 4 to 6 patients per month. There
was no statistically significant difference in
eDiary compliance between treatment groups.

Table 1 presents baseline demographics and
disease characteristics for the total population
as well as the episodic and chronic migraine
subpopulations. Baseline characteristics were
similar for placebo- and galcanezumab-treated
groups. Mean baseline number of monthly
migraine headache days was 13.2 for the total
population, 9.3 for the episodic migraine sub-
population, and 18.7 for the chronic migraine
subpopulation. Patients had discontinued an
average of 3.3 migraine preventive drugs in the
past 10 years because of insufficient efficacy or

tolerability. Baseline demographics for the
open-label only population can be found in
Supplementary material (Table S1) but did not
differ substantially from those of the total
population.

Efficacy

Figure 2 shows mean change from baseline in
monthly migraine headache days at each
month of the treatment periods. In the total
population (Fig. 2a), mean changes from base-
line for both treatment groups became similar
after placebo-treated patients switched to gal-
canezumab at the start of the open-label period.
After their first month of open-label gal-
canezumab at month 4, the previous-placebo
group experienced a mean decrease of 3.9
monthly migraine headache days, similar to the
reduction observed in the previous-gal-
canezumab group in the double-blind period at
month 1, thus catching up to the previous-gal-
canezumab group. Thereafter, both groups
showed similar reductions.

In the episodic migraine population
(Fig. 2b), the placebo-treated group showed
minimal response during double-blind treat-
ment but experienced a large mean decrease
from baseline once on open-label gal-
canezumab, thus surpassing the previous-gal-
canezumab group (p = 0.005). In contrast, in
the chronic migraine population, the placebo-
treated group showed a small response in the
double-blind period, then improved signifi-
cantly once on open-label galcanezumab, but
never completely caught up with the previous-
galcanezumab group (Fig. 2c).

Percentages of patients experiencing decrea-
ses from baseline in monthly migraine head-
ache days of at least 50%, at least 75%, and
100% are shown in Fig. 3 and Table 2. In the
total population (Fig. 3a), galcanezumab was
superior to placebo for all three response
thresholds at the end of the double-blind period
(month 3) (p\ 0.001 for at least 50%, p = 0.006
for at least 75%, and p = 0.009 for 100%).
Response rates at all threshold levels continued
to increase for the previous-galcanezumab
group and were similar for the two groups when
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all patients were receiving open-label gal-
canezumab (month 6).

Patterns of response rates in the episodic
(Fig. 3b) and chronic (Fig. 3c) migraine popula-
tions were generally similar to those seen in the
total population, but with higher rates observed
in the episodic group than the chronic group, as
would be expected. Among patients treated
with galcanezumab for 6 months (previous-gal-
canezumab group), 57% of patients with episo-
dic migraine and 48% of patients with chronic
migraine had achieved at least a 50% reduction

in their monthly migraine headache days at
month 6.

For patients with chronic migraine, a reduc-
tion in monthly migraine headache days of at
least 30% from baseline is considered a clini-
cally meaningful response [22]. At the end of
the double-blind period, 58% of galcanezumab-
treated patients versus 28% of placebo-treated
patients (p\ 0.001) had at least a 30% reduc-
tion from baseline in monthly migraine head-
ache days. At the end of the open-label period,
these percentages increased to 68% for the
previous-galcanezumab group and 57% for the

Fig. 1 Patient disposition: flow chart illustrating the numbers of patients continuing to open-label treatment and the
numbers and reasons for patients discontinuing participation during the open-label period
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Table 1 Baseline patient demographics and disease characteristics in the total, episodic migraine, and chronic migraine
populations

Characteristic Total population
(N = 462)

Episodic migraine
population (N = 269)

Chronic migraine
population
(N = 193)

PBO/
GMB
(N = 230)

GMB/
GMB
(N = 232)

PBO/
GMB
(N = 132)

GMB/
GMB
(N = 137)

PBO/
GMB
(N = 98)

GMB/
GMB
(N = 95)

Age, years, mean (SD) 45.7

(12.3)

45.9

(11.3)

46.3

(11.8)

45.9

(11.2)

44.8

(13.1)

45.8

(11.6)

Female, n (%) 202 (88) 195 (84) 117 (89) 112 (82) 85 (87) 83 (87)

Race, n (%)

White 182 (79) 183 (79) 115 (87) 118 (86) 67 (68) 65 (68)

Asian 35 (15) 37 (16) 12 (9) 14 (10) 23 (23) 23 (24)

Black or African American 2 (1) 3 (1) 1 (1) 0 (0) 1 (1) 3 (3)

Years since migraine diagnosis, mean (SD) 23.8

(13.9)

22.7

(13.2)

22.9

(13.1)

21.7

(12.7)

24.9

(14.9)

24.2

(13.9)

Monthly headache days, mean (SD) 14.8 (5.9) 15.3 (6.4) 10.6 (2.6) 11.0 (3.0) 20.4

(4.2)

21.5

(4.6)

Monthly migraine headache days, mean (SD) 13.0 (5.7) 13.4 (6.1) 9.2 (2.7) 9.5 (3.0) 18.1

(4.7)

19.2

(4.7)

Monthly migraine headache days with acute

headache medication use, mean (SD)

11.1 (5.6) 11.1 (5.7) 8.1 (2.9) 8.5 (3.1) 15.2

(5.9)

15.0

(6.3)

Number of migraine preventive medications

discontinued because of lack of efficacy or

tolerability in past 10 years, mean (SD)

3.3 (1.7) 3.3 (1.6) 3.0 (1.1) 3.2 (1.5) 3.8 (2.1) 3.6 (1.7)

Acute headache medication overuse at baseline,

n (%)

99 (43) 108 (47) 32 (24) 46 (34) 67 (68) 62 (65)

MIDAS total score, mean (SD)a 51.0

(45.5)

50.9

(46.0)

37.1

(26.2)

41.3

(34.3)

69.6

(57.9)

64.7

(56.2)

MSQ Role Function-Restrictive domain score,

mean (SD)b
44.0

(18.5)

45.8

(16.0)

46.5

(17.1)

48.6

(14.7)

40.5

(19.7)

41.9

(17.0)
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previous-placebo group, with the between-
group difference not statistically significant
(p = 0.15).

Maintenance of response was assessed by
analysis of the 87 of 224 previous-galcanezumab
patients (39%) who had achieved at least a 50%
response at month 3. Of these patients, 45
(52%) maintained that decrease from baseline
of at least 50% in monthly migraine headache
days in all 3 months of the open-label period.
Among all patients who entered open-label
treatment, 33% maintained at least 50%
response at every month throughout the open-
label period.

Table 2 shows results for the efficacy and
quality-of-life outcomes at the end of double-
blind (month 3) and open-label (month 6)
periods. Mean changes from baseline in MSQ-
RFR, MIDAS, PGI-S, monthly headache days,
and monthly migraine headache days with
acute headache medication use followed a
similar pattern. For all of these outcomes, at
month 3, mean improvement was statistically
significantly greater in the galcanezumab-trea-
ted group than placebo, and then not statisti-
cally significantly different between groups after

all were treated with galcanezumab. The only
exceptions were in the chronic migraine popu-
lation, in which reductions in PGI-S and
monthly migraine headache days with acute
medication use remained statistically signifi-
cantly greater in the previous-galcanezumab
group relative to previous-placebo.

Safety and Tolerability

Adverse events (AEs) in the double-blind and
open-label periods are summarized in Table 3.
There were no deaths. Nine of 449 patients (2%)
experienced serious AEs during the open-label
period, with none considered related to treat-
ment by the investigator, and none resulting in
discontinuation from the trial. Five of 449
patients (1%) discontinued the open-label per-
iod because of an AE, three of which were con-
sidered related to treatment (induration, rash,
and injection site erythema). Of the five most
common treatment-emergent AEs in the open-
label period (at least 1.5% of patients),
nasopharyngitis and back pain occurred at a
similar or lower rate than in the double-blind
placebo group and were not considered related

Table 1 continued

Characteristic Total population
(N = 462)

Episodic migraine
population (N = 269)

Chronic migraine
population
(N = 193)

PBO/
GMB
(N = 230)

GMB/
GMB
(N = 232)

PBO/
GMB
(N = 132)

GMB/
GMB
(N = 137)

PBO/
GMB
(N = 98)

GMB/
GMB
(N = 95)

Patient Global Impression of Severity score,

mean (SD)c
4.7 (1.1) 4.6 (1.3) 4.5 (0.9) 4.4 (1.2) 4.9 (1.3) 4.9 (1.3)

GMB galcanezumab, GMB/GMB galcanezumab treatment in double-blind and open-label periods, LS least-squares,MIDAS
Migraine Disability Assessment, MSQ Migraine-Specific Quality of Life Questionnaire, n number of patients within each
specific category, N number of patients in each population, PBO placebo, PBO/GMB placebo treatment in double-blind and
galcanezumab treatment in open-label periods, SD standard deviation, SE standard error
a MIDAS score range is 0–270 with disability categories of 0–5 (little or no disability), 6–10 (mild disability), 11–20
(moderate disability), 21–40 (severe disability),[ 40 (very severe disability) [18]
b MSQ-RFR domain assesses limitations on work and daily activities due to migraine [19]. Score range is 0–100, with a
higher score showing better function [20]
c Patient Global Impression of Severity assesses patient’s impression of the severity of their overall migraine disease state on
a scale of 1 (not at all ill) to 7 (extremely ill) [21]
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to treatment; the remaining three common AEs
related to injection site. Most AEs were mild or
moderate in severity. There were no clinically
meaningful changes in laboratory analytes, vital
signs, weight, or ECGs.

Safety and Efficacy in Older Patients
Of the 462 patients enrolled in the CONQUER
trial, 29 were 65–75 years old (defined here as
the elderly subpopulation). All 29 entered the
open-label period, and 13 received gal-
canezumab during both periods of the trial.
There were no clinically significant safety find-
ings for AEs, laboratory analytes, vital signs, or

ECGs in this older population. In the double-
blind period, 2/13 galcanezumab-treated
patients reported treatment-emergent AEs ver-
sus 7/16 for placebo, and incidence in the open-
label period (48%) was similar to that observed
in the wider adult population (43%). However,
none of the open-label period AEs in the elderly
patients were considered related to treatment by
the investigator. All AEs in the elderly were mild
or moderate in severity, with no AEs related to
injection site or hypersensitivity. One patient in
this group (3%) experienced a serious AE of
pneumonia associated with aspiration during a
planned surgery that was not considered related

Fig. 2 Mean change from baseline in monthly migraine
headache days: Mean changes in monthly migraine
headache days for the 3-month double-blind and 3-month
open-label periods are shown for all patients (a), patients
with episodic migraine (b), and patients with chronic
migraine (c). GMB galcanezumab, GMB/GMB

galcanezumab treatment in double-blind and open-label
periods, LS least squares, PBO/GMB placebo treatment in
double-blind and galcanezumab treatment in open-label
periods, SE standard error. **p\ 0.001, *p\ 0.05 com-
pared to PBO/GMB
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to treatment. No elderly patients discontinued
because of an AE. Four of the 29 (14%) experi-
enced treatment-emergent high diastolic blood
pressure, but these elevations were transient,
and all four patients had experienced previous
elevations and/or had a diagnosis of hyperten-
sion prior to starting galcanezumab. These
results are summarized in Table 4.

Although the number of elderly patients was
too small for a formal efficacy analysis, and
patients were not stratified by age to ensure
even distribution of elderly patients across the
two treatment groups, a post hoc analysis was
conducted to explore the primary efficacy
measure in this subpopulation using the same
model as for the total population. Mean change
from baseline in the number of monthly
migraine headache days was numerically
greater in the 13 elderly patients receiving gal-
canezumab than for the 16 elderly patients
receiving placebo (- 3.1 [SE = 1.4] versus - 2.1
[SE = 1.2], respectively, between-group
p = 0.57) at the end of the double-blind treat-
ment period (month 3). At the end of the open-
label period (month 6), previous-galcanezumab
elderly patients maintained their change in
monthly migraine headache days from double-
blind baseline (- 3.2 [SE = 1.2]) while previous-
placebo elderly patients now receiving

galcanezumab had a mean change of - 2.8
(SE = 1.5; between-group p = 0.88).

DISCUSSION

In the open-label period of CONQUER, gal-
canezumab continued to be effective, safe, and
well tolerated in patients with episodic or
chronic migraine who had experienced treat-
ment failures of multiple previous preventive
medications. Moreover, despite patients’ his-
tory of discontinuing multiple previous treat-
ments, adherence to galcanezumab at 6 months
was 94%. Note that real-world adherence could
differ from that observed in a clinical trial
setting.

Results from this trial are supportive of the
durable effect of galcanezumab in the reduction
of monthly migraine headache days. Patients
previously treated with galcanezumab in the
double-blind period continued to show further
mean reductions in monthly migraine head-
ache days, headache days, migraine headache
days with acute medication use, disease sever-
ity, and disability, as well as further improve-
ments in functioning during their subsequent
3 months of galcanezumab treatment in the
open-label period. Patients previously treated
with placebo during the double-blind period
showed rapid mean improvement in all these
measures after the first open-label dose of gal-
canezumab, consistent with the rapid
improvements previously seen with gal-
canezumab during the double-blind treatment
period.

Patients also achieved clinically meaningful
levels of response during the open-label period,
with 54% of patients achieving at least 50%
response, 30% achieving at least 75% response,
and 8% achieving 100% response at month 6.
Maintenance of response was also demon-
strated. In the total, episodic, and chronic
migraine populations, percentages of patients
experiencing response rates of at least 50%, at
least 75%, and 100% were higher at the end of
the open-label period (month 6) than at the end
of the double-blind period (month 3) for both
the previous-placebo and previous-gal-
canezumab groups.

bFig. 3 Patients with C 50%, C 75%, and 100% reduc-
tions from baseline in monthly migraine headache days at
months 3 and 6: Bars show model-estimated rates of
patients experiencing C 50%, C 75%, and 100% decreases
from baseline in monthly migraine headache days for the
total population (a), patients with episodic migraine (b),
and patients with chronic migraine (c) at month 3 (end of
double-blind period) and month 6 (end of open-label
period) for both treatment arms. For the chronic migraine
population with 100% decrease, raw rates are shown at
3 months as a result of non-convergence of the model
because zero placebo-treated patients met the response
threshold for this time point. GMB/GMB galcanezumab
treatment in double-blind and open-label periods, PBO/
GMB placebo treatment in double-blind and gal-
canezumab treatment in open-label periods, standard
error. ***p\ 0.001, **p\ 0.01, *p\ 0.05 compared to
PBO/GMB
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Table 2 Efficacy and quality-of-life outcomes for the total, episodic migraine, and chronic migraine populations

Total population (N = 462) Episodic migraine population
(N = 269)

Chronic migraine population
(N = 193)

PBO/
GMB
(N = 230)

GMB/
GMB
(N = 232)

p value PBO/
GMB
(N = 132)

GMB/
GMB
(N = 137)

p value PBO/
GMB
(N = 98)

GMB/
GMB
(N = 95)

p value

Change from baseline in monthly migraine headache days

Month 3, LS

mean change

(SE)

- 1.3

(0.4)

- 4.4

(0.4)

\ 0.001 - 0.6

(0.4)

- 2.8

(0.4)

\ 0.001 - 2.5

(0.7)

- 6.6

(0.8)

\ 0.001

Month 6, LS

mean change

(SE)

- 5.2

(0.4)

- 5.6

(0.4)

0.50 - 4.5

(0.4)

- 3.8

(0.4)

0.17 - 6.5

(0.8)

- 8.2

(0.8)

0.12

C 50% reduction in monthly migraine headache days

Month 3,

percentage of

patients (SE)

16.6 (2.5) 38.4 (3.3) \ 0.001 20.8 (3.6) 40.4 (4.2) \ 0.001 12.1

(3.4)

35.8

(5.2)

\ 0.001

Month 6,

percentage of

patients (SE)

53.1 (3.4) 53.6 (3.4) 0.91 63.2 (4.3) 57.3 (4.3) 0.33 39.0

(5.1)

47.9

(5.4)

0.24

C 75% reduction in monthly migraine headache days

Month 3,

percentage of

patients (SE)

5.6 (1.6) 13.7 (2.4) 0.006 9.0 (2.6) 16.1 (3.2) 0.095 2.0 (1.5) 12.1

(3.8)

0.028

Month 6,

percentage of

patients (SE)

29.7 (3.2) 29.6 (3.2) 0.98 39.1 (4.4) 34.1 (4.2) 0.41 18.5

(4.1)

25.0

(4.7)

0.30

100% reduction in monthly migraine headache days

Month 3,

percentage of

patients

(SE)a

1.3 (0.7) 5.3 (1.7) 0.009 2.5 (1.3) 7.7 (2.3) 0.053 0.0 (NA) 4.5 (NA) NA

Month 6,

percentage of

patients

(SE)b

8.5 (2.0) 8.3 (2.2) 0.94 15.5 (3.5) 11.8 (3.0) 0.38 2.3 (1.6) 6.9 (2.8) 0.17

Change from baseline in monthly headache days

Month 3, LS

mean change

(SE)

- 1.4

(0.4)

- 4.4

(0.4)

\ 0.001 - 0.5

(0.5)

- 2.9

(0.4)

\ 0.001 - 2.7

(0.7)

- 6.7

(0.8)

\ 0.001
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Table 2 continued

Total population (N = 462) Episodic migraine population
(N = 269)

Chronic migraine population
(N = 193)

PBO/
GMB
(N = 230)

GMB/
GMB
(N = 232)

p value PBO/
GMB
(N = 132)

GMB/
GMB
(N = 137)

p value PBO/
GMB
(N = 98)

GMB/
GMB
(N = 95)

p value

Month 6, LS

mean change

(SE)

- 5.5

(0.5)

- 5.9

(0.4)

0.54 - 4.8

(0.5)

- 4.2

(0.5)

0.29 - 6.6

(0.8)

- 8.3

(0.9)

0.14

Change from baseline in monthly migraine headache days with acute headache medication use

Month 3, LS

mean change

(SE)

- 0.8

(0.4)

- 4.2

(0.4)

\ 0.001 - 0.3

(0.4)

- 3.0

(0.4)

\ 0.001 - 1.8

(0.7)

- 6.1

(0.7)

\ 0.001

Month 6, LS

mean change

(SE)

- 4.4

(0.4)

- 5.0

(0.4)

0.16 - 4.1

(0.4)

- 3.7

(0.4)

0.35 - 5.1

(0.7)

- 7.0

(0.7)

0.039

MSQ-RFR change from baselinec

Month 3, LS

mean change

(SE)

10.7 (1.3) 23.2 (1.3) \ 0.001 11.6 (1.8) 23.0 (1.8) \ 0.001 7.2 (2.0) 21.2

(2.1)

\ 0.001

Month 6, LS

mean change

(SE)

27.2 (1.4) 27.6 (1.4) 0.84 31.2 (1.7) 27.6 (1.7) 0.091 19.6

(2.3)

25.4

(2.3)

0.054

MIDAS change from baselined

Month 3, LS

mean change

(SE)

- 4.1

(3.1)

- 22.8

(3.1)

\ 0.001 - 5.0

(3.1)

- 21.4

(3.1)

\ 0.001 - 3.3

(6.2)

- 23.8

(6.4)

0.008

Month 6, LS

mean change

(SE)

- 23.6

(3.0)

- 25.4

(3.0)

0.62 - 24.9

(2.2)

- 22.3

(2.1)

0.31 - 22.3

(6.5)

- 29.8

(6.7)

0.37

PGI-S change from baselined

Month 3, LS

mean change

(SE)

- 0.3

(0.1)

- 0.7

(0.1)

\ 0.001 - 0.4

(0.1)

- 0.7

(0.1)

0.023 - 0.1

(0.1)

- 0.5

(0.1)

0.005
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Safety and tolerability results were consistent
with the known safety profile of galcanezumab
as demonstrated in earlier double-blind and
open-label studies [8–12]. Inclusion of patients
more than 65 years up to 75 years of age did not
result in any new safety findings, and patients
in this age range appeared to tolerate the drug
very well. An exploratory post hoc analysis
suggested that galcanezumab treatment was
effective in this elderly subpopulation,
although the very small sample size severely
limits the conclusions which can be drawn from
that analysis.

Overall, the results of the CONQUER study
have several clinical health implications. First,
adherence to treatment was very high. Poor
adherence has been a serious problem with oral
standard-of-care migraine preventive treat-
ments, particularly in patients who have dis-
continued multiple treatments [3], and the high
completion rate for the CONQUER trial indi-
cates that patients found the treatment tolera-
ble and suggests that patient adherence in a
clinical setting could also be high. Second, the
finding that galcanezumab-treated patients

with episodic and especially chronic migraine
experienced further gains during the open-label
period indicates that patients may continue to
see improvement in monthly migraine head-
ache days with galcanezumab treatment for at
least 6 months, although lack of a placebo
comparator in the open-label period may limit
interpretability. Third, the observation that
52% of all patients who responded by the end of
the double-blind period maintained that
response throughout all 3 months of the open-
label period indicates that patients with initial
response to galcanezumab have a good chance
of continuing to respond in subsequent months
of treatment.

Another finding of interest was the differ-
ence observed between episodic and chronic
migraine patients in how previous-placebo
patients responded to treatment in the open-
label period relative to the previous-gal-
canezumab patients. While all patients with
multiple previous treatment failures may have
lower expectations for future such treatments
compared with patients who have not had
multiple treatments fail for them, this

Table 2 continued

Total population (N = 462) Episodic migraine population
(N = 269)

Chronic migraine population
(N = 193)

PBO/
GMB
(N = 230)

GMB/
GMB
(N = 232)

p value PBO/
GMB
(N = 132)

GMB/
GMB
(N = 137)

p value PBO/
GMB
(N = 98)

GMB/
GMB
(N = 95)

p value

Month 6, LS

mean change

(SE)

- 0.7

(0.1)

- 0.9

(0.1)

0.13 - 0.9

(0.1)

- 0.9

(0.1)

0.76 - 0.3

(0.2)

- 0.9

(0.2)

0.006

GMB galcanezumab, GMB/GMB galcanezumab treatment in double-blind and open-label periods, LS least-squares,MIDAS
Migraine Disability Assessment, MSQ-RFR Migraine-Specific Quality of Life Questionnaire Role Function-Restrictive
domain, n number of patients within each specific category, N number of patients in each population, PBO placebo, PBO/
GMB placebo treatment in double-blind and galcanezumab treatment in open-label periods, PGI-S Patient Global
Impression of Severity, SE standard error
a Values shown for chronic migraine population at month 3 are raw rate, rather than model-estimated rate, because of non-
convergence of the model
b Values shown for chronic migraine population at month 6 are model-estimated rate from repeated measures analysis
including visits from the open-label period only
c MSQ-RFR scores were collected from a total of 224 (PBO/GMB) and 223 (GMB/GMB) patients
d MIDAS and PGI-S scores were collected from a total of 222 (PBO/GMB) and 223 (GMB/GMB) patients
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expectation may be even lower among patients
with chronic migraine, who continue to carry a
high disease state burden when a treatment
fails. Patients with episodic migraine, however,
may have had a more positive expectation upon
entering the open-label period, which may have
provided a boost to their results.

Other studies examining CGRP mAbs in
patients with multiple treatment failures
include the LIBERTY and FOCUS phase 3b trials
of erenumab and fremanezumab, respectively
[23, 24]. The differences in methodology and
populations across these studies have previously
been described [11], with the CONQUER study

using a somewhat stricter definition of treat-
ment failure (contraindications were not coun-
ted as treatment failures) and including patients
up to 75 years of age, with approximately 40%
of patients having chronic migraine. All three
trials included an open-label extension, with
the LIBERTY trial in episodic migraine patients
including a 3-year open-label period [23], and
the FOCUS trial in both episodic and chronic
migraine patients including a 3-month open-
label period [24]. Similar to the CONQUER
study, results from the 3-month FOCUS open-
label period [25] and the 12-month interim
results from the LIBERTY open-label period [26]

Table 3 Overview of adverse events in the total population

3-month double-blind
period

3-month open-label period

PBO
(N = 230)
n (%)

GMB
(N = 232)
n (%)

PBO/GMB
(N = 225)
n (%)

GMB/GMB
(N = 224)
n (%)

Total
(N = 449)
n (%)

Deaths 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Patients with C 1 serious AE 2 (1) 2 (1) 6 (3) 3 (1) 9 (2)

Patients discontinuing due to AE 0 (0) 1 (\ 1) 1 (\ 1) 4 (2) 5 (1)

Patients with C 1 TEAE 122 (53) 119 (51) 100 (44) 93 (42) 193 (43)

Patients with C 1 TEAE related to

treatmenta
34 (15) 37 (16) 30 (13) 30 (13) 60 (13)

TEAEs occurring in C 1.5% of patients in any open-label period treatment group

Nasopharyngitis 21 (9) 16 (7) 11 (5) 8 (4) 19 (4)

Injection site pain 13 (6) 5 (2) 11 (5) 5 (2) 16 (4)

Injection site erythema 6 (3) 8 (3) 6 (3) 6 (3) 12 (3)

Injection site reaction 6 (3) 0 (0) 4 (2) 4 (2) 8 (2)

Back pain 6 (3) 4 (2) 2 (1) 5 (2) 7 (2)

Cough 1 (\ 1) 2 (1) 2 (1) 4 (2) 6 (1)

Injection site pruritus 0 (0) 3 (1) 4 (2) 2 (1) 6 (1)

Oropharyngeal pain 2 (1) 4 (2) 4 (2) 2 (1) 6 (1)

There were no statistically significant differences between the treatment groups (all p values[ 0.05 by Fisher’s exact test)
AE adverse event, GMB galcanezumab, GMB/GMB galcanezumab treatment in double-blind and open-label periods,
N number of patients in the population, n number of patients with the event, PBO placebo, PBO/GMB placebo treatment
in double-blind and galcanezumab treatment in open-label periods, TEAE treatment-emergent adverse event
a Relationship to treatment as reported by the investigator
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suggest very good tolerability and adherence to
treatment, with no new safety signals identified
during the open-label period. Indirect efficacy
comparisons between the studies should be
made with caution because of methodological
differences.

There are some limitations to consider for
the open-label period of the CONQUER study.

Patients in the open-label period, by definition,
are aware of receiving active treatment, and this
knowledge may influence patient response.
However, the rapid improvements in the pre-
vious-placebo group after starting open-label
galcanezumab were generally consistent with
those seen in the previous-galcanezumab group
during the double-blind period, supporting the

Table 4 Overview of adverse events in patients 65–75 years old

3-month double-blind
period

3-month open-label period

PBO
(N = 16)
n (%)

GMB
(N = 13)
n (%)

PBO/GMB
(N = 16)
n (%)

GMB/GMB
(N = 13)
n (%)

Total
(N = 29)
n (%)

Deaths 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Patients with C 1 serious AE 0 (0) 0 (0) 0 (0) 1 (8) 1 (3)

Patients discontinuing because of AE 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Patients with C 1 TEAE 7 (44) 2 (15) 7 (44) 7 (54) 14 (48)

Patients with C 1 TEAE related to

treatmenta
3 (19) 1 (8) 0 (0) 0 (0) 0 (0)

TEAEs occurring in[ 1 patient

Nasopharyngitis 0 (0) 0 (0) 2 (13) 1 (8) 3 (10)

Hypertension 2 (13) 0 (0) 0 (0) 0 (0) 0 (0)

TEAEs related to treatmenta

Blister 0 (0) 1 (8) 0 (0) 0 (0) 0 (0)

Myalgia 0 (0) 1 (8) 0 (0) 0 (0) 0 (0)

Injection site erythema 1 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Injection site induration 1 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Injection site paresthesia 1 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Occipital neuralgia 1 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Pruritus generalized 1 (6) 0 (0) 0 (0) 0 (0) 0 (0)

Somnolence 1 (6) 0 (0) 0 (0) 0 (0) 0 (0)

One serious AE of pneumonia occurred following aspiration during a planned surgical procedure with subsequent devel-
opment of chronic bronchitis. One patient discontinued because of physician decision following a diagnosis of malignant
neoplasm (metastatic cancer)
AE adverse event, GMB galcanezumab, GMB/GMB galcanezumab treatment in double-blind and open-label periods,
N number of patients in the population, n number of patients with the event, PBO placebo, PBO/GMB placebo treatment
in double-blind and galcanezumab treatment in open-label periods, TEAE treatment-emergent adverse event
a Relationship to treatment as reported by the investigator
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overall validity of the results. Another possible
limitation was the 6-month treatment duration
(3 months double-blind and 3 months open-la-
bel), which may be insufficient to characterize
the full measure of benefit or risk that could
arise with longer-term use of galcanezumab.

CONCLUSIONS

Galcanezumab was effective and safe after
3 months of double-blind treatment and an
additional 3 months of open-label treatment in
patients with episodic or chronic migraine who
had experienced 2–4 prior standard-of-care
migraine preventive medication category fail-
ures. Galcanezumab was also very well tolerated
in the subset of patients who were 65–75 years
of age. Results indicated durable efficacy and
excellent treatment adherence in this popula-
tion of patients with a history of discontinuing
previous migraine preventive medications
because of lack of efficacy or tolerability.
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