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ABSTRACT

Introduction: This analysis evaluated the treat-
ment satisfaction of Japanese patients receiving
galcanezumab (GMB) as a preventive medication
for episodic migraine (4–14 monthly migraine
headache days).
Methods: This phase 2, randomized, double-
blind, placebo-controlled study enrolled patients
aged 18–65 years at 40 centers in Japan. Patients
were randomized 2:1:1 to receive monthly sub-
cutaneous injections of placebo (PBO, n = 230),
GMB 120 mg (n = 115), or GMB 240 mg (n = 114)
for 6 months. Patients’ experience with treatment
was measured using the Patient Global Impres-
sion of Severity (PGI-S), Patient Global Impression
of Improvement (PGI-I), and Patient Satisfaction
with Medication Questionnaire-Modified (PSMQ-
M) scales. PGI-S was administered at baseline and
months 1–6, PGI-I at months 1–6, and PSMQ-M

at months 1 and 6. Prespecified analyses were
differences between GMB and PBO in PGI-I and
the change from baseline in PGI-S, and evaluating
positive responses for the PGI-I and PSMQ-M.
Results: Average change ± SE from baseline
across months 1–6 was - 0.09 ± 0.05 (PBO),
- 0.17 ± 0.07 (GMB 120 mg, p = 0.33), and
- 0.30 ± 0.07 (GMB 240 mg, p = 0.013) for PGI-S.
Average PGI-I across months 1–6 was 3.39 ± 0.05
(PBO), 2.55 ± 0.07 (GMB 120 mg, p\0.05), and
2.71 ± 0.07 (GMB 240 mg, p\0.05). Reductions
of 2.8–3.0 monthly migraine headache days cor-
responded to 25–31% higher positive PGI-I
response rates with GMB compared with PBO.
Positive PSMQ-M response rates for satisfaction
and preference were statistically significantly
higher for GMB compared with PBO (odds ratio
[95% confidence interval], all p\0.05 vs. PBO):
satisfaction GMB 120 mg (3.142 [1.936–5.098])
and GMB 240 mg (3.924 [2.417–6.369]), and pref-
erence GMB 120 mg (3.691 [2.265–6.017]) and
GMB 240 mg (3.510 [2.180–5.652]).
Conclusion: Japanese patients with episodic
migraine receiving preventive treatment with
GMB are significantly more satisfied than those
receiving PBO.
Trial Registration: ClinicalTrials.gov,
NCT02959177 (registered November 7, 2016).
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Graphical Plain Language Summary:
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Key Summary Points

Why carry out this study?

Currently, the level of patient satisfaction
with preventive treatments for migraine
in Japan is unknown.

We investigated the impact of preventive
treatment with galcanezumab on Japanese
patients with migraine, by measuring
their perceptions of disease severity,
improvement in symptoms, treatment
satisfaction, medication preference, and
side effects.

What was learned from the study?

Japanese patients with episodic migraine
had higher treatment satisfaction with
galcanezumab compared with placebo.

Patients treated with galcanezumab
reported a greater reduction in disease
severity and greater improvement in
symptoms than patients who received
placebo.

Japanese patients receiving galcanezumab
tended to be more satisfied with the
medication, and more likely to prefer it to
their previous medication, than patients
receiving placebo.

266 Neurol Ther (2021) 10:265–278



DIGITAL FEATURES

This article is published with digital features,
including a summary slide and graphical plain
language summary, to facilitate understanding
of the article. To view digital features for this
article go to https://doi.org/10.6084/m9.
figshare.14054621.

INTRODUCTION

Migraine is a common and chronic neurological
disease, which has a substantial impact on
function and quality of life [1, 2]. Preventive
therapy for people with migraine is indicated
when migraine attack frequency is high and/or
migraine attacks substantially affect daily life
[3, 4]. Numerous preventive medications for
migraine have been shown to reduce the num-
ber of monthly migraine headache days [5–9]
and improve health-related quality of life (QoL)
[10–13]. Despite this, preventive medication is
often not prescribed to those who would benefit
from it [3]. For those who are prescribed pre-
ventive medication, response to treatment can
be highly individual [6]. Patients dissatisfied
with preventive treatment will likely discon-
tinue or switch medications [14], so patient
satisfaction is an important determinant of
effective preventive treatment for migraine.

Galcanezumab (GMB), a preventive medica-
tion for migraine, is a humanized IgG4 mono-
clonal antibody that binds calcitonin gene-
related peptide (CGRP), preventing its biologi-
cal activity without binding the CGRP receptor.
GMB is effective in reducing monthly migraine
headache days [7, 8], reducing total pain burden
[15], and improving QoL for people with
migraine [11–13]. Efficacy and QoL improve-
ments of GMB are generally consistent across
age groups and migraine headache frequencies
[16, 17]. A majority of patients (more than 69%)
treated with GMB in an open-label study across
five countries responded positively to the med-
ication in terms of overall satisfaction, prefer-
ence over previous medications, and reduced
impact from side effects [18].

In Japan, the prevalence of migraine is esti-
mated to be between 6.0% and 8.4% of the

population [19, 20], similar to that in other East
Asian countries [21]. Among Japanese people
with migraine who seek medical care, 42–69%
have used preventive treatment at least once [22].
Despite this relatively large proportion of indi-
viduals receiving preventive treatment for
migraine, few studies have explicitly addressed
Japanese patients’ satisfaction with migraine
treatment [19, 20, 22]. Therefore, a knowledge
gap exists.

This manuscript describes prespecified anal-
yses of the treatment experience of Japanese
patients with episodic migraine (EM; i.e., 4–14
migraine headache days per month) treated
with GMB (120 mg or 240 mg) or placebo (PBO)
for 6 months in a randomized, double-blind,
PBO-controlled clinical trial [23]. We hypothe-
sized that GMB would improve patient satis-
faction with their medication, in combination
with reducing disease severity and improving
symptoms, compared with PBO.

METHODS

Study Design

The study design has been reported previously
[23]. Briefly, this was a phase 2, four-period,
randomized, double-blind, PBO-controlled
study of GMB in Japanese patients with EM
(NCT02959177). Following protocol approval
by local independent ethics review boards and
written informed consent from the participants,
the study was conducted in accordance with the
Declaration of Helsinki, the International
Council for Harmonisation Guideline for Good
Clinical Practice, and applicable laws and regu-
lations at 40 sites in Japan between December
2016 and January 2019.

The four periods of the study comprised a
screening period, including full clinical assess-
ment and washout of preventive treatments for
migraine for at least 30 days; a baseline period to
confirm patient eligibility and establish baseline
number of migraine headache days; a 6-month,
randomized, double-blind, PBO-controlled treat-
ment phase; and a 4-month washout and follow-
up phase. This analysis focuses on patient satis-
faction during the 6-month treatment phase.
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Study Population

Eligible patients had to have onset of migraine
with or without aura before age 50 years and
occurring at least 1 year before entering the
study, as well as a migraine frequency of 4–14
monthly migraine headache days with at least
two attacks per month. Monthly migraine
headache days were defined as a calendar day
on which a migraine headache or probable
migraine headache occurred. Patients currently
taking preventive treatments for migraine were
not eligible for enrollment in the study unless
they stopped prior preventive treatments and
went through a washout period of at least
30 days. Other ineligible patients were those
who had a higher monthly frequency of head-
ache days (at least 15 monthly migraine head-
ache days during the 3 months before the
screening period) or had chronic migraine.
Additional exclusion criteria have been previ-
ously reported [23].

Treatment Protocol

As previously described [23], patients were ran-
domized (2:1:1) to one of three treatment
groups, receiving PBO, GMB 120 mg, or GMB
240 mg. Treatments were administered once a
month by subcutaneous injection. A loading
dose of 240 mg was given at the first injection
(month 0) to patients receiving GMB 120 mg.

Outcome Measures

Patients’ experience of GMB treatment was
measured using three scales. The Patient Global
Impression of Severity (PGI-S) and Patient Glo-
bal Impression of Improvement (PGI-I) scales
have been developed and used in many condi-
tions/diseases to assess patient-reported severity
and health improvements [7, 8, 24–27]. The
PGI-S scale ranges from a score of 1 (‘‘not at all
ill’’) to 7 (‘‘extremely ill’’), and the PGI-I scale
ranges from a score of 1 (‘‘very much better’’) to
7 (‘‘very much worse’’). The PGI-S was measured
at baseline (month 0) and at each monthly visit
(months 1–6). The PGI-I was measured at each
monthly visit (months 1–6).

The third scale was the Patient Satisfaction
with Medication Questionnaire-Modified
(PSMQ-M), which assesses patients’ levels of
satisfaction with medication [28]. The PSMQ-M
is a self-rated scale, which has been used in one
previous open-label study of GMB [18]. It asses-
ses three items related to clinical treatment over
the previous 4 weeks: satisfaction, preference,
and side effects. Satisfaction with the current
medication was rated from ‘‘very unsatisfied’’ to
‘‘very satisfied’’. Preference, in relation to previ-
ous medications used, was rated from ‘‘much
rather prefer my previous medication’’ to ‘‘much
rather prefer the medication administered to me
during the study’’. Side effects, in relation to
previous preventive medications used, were
rated from ‘‘significantly more side effects’’ to
‘‘significantly less side effects.’’ The PSMQ-M was
administered at months 1 and 6.

Statistical Analysis

Mean changes from baseline to each visit for
PGI-S were assessed using a restricted maximum
likelihood (REML)-based mixed-model repeated
measures (MMRM) technique and are reported
as least squares (LS) means ± standard error
(SE). The PGI-S MMRM analysis included fixed
categorical effects (treatment, month, the
baseline number of monthly migraine headache
days [\8, C 8], and treatment-by-month inter-
action) and continuous fixed covariates (base-
line value and baseline-by-month interaction).
The PGI-I raw values for each visit were also
analyzed using a MMRM technique, including
the same fixed categorical effects (treatment,
month, the baseline number of monthly
migraine headache days [\ 8, C 8], and treat-
ment-by-month interaction), with PGI-S base-
line value and PGI-S baseline-by-month
interaction included as continuous fixed
covariates. PGI-I results are reported as LS
means ± SE. For each treatment group, fre-
quency tables of PGI-I score and PGI-S change
from baseline at each month were generated
and summarized as frequency heatmaps.

An analysis of positive PGI-I responses
explored the relationship between PGI-I and
monthly migraine headache days (the primary
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efficacy measure [23]) using conditional expec-
tation. Positive PGI-I responses were defined as
‘‘very much better’’ and ‘‘much better.’’ The
analysis translated the difference in the primary
efficacy measure (monthly migraine headache
days for months 1–6) between treatment groups
into the difference in the positive PGI-I
response rate (month 6), resulting in a measure
of clinical importance (improvement in
symptoms) that allowed comparison of
treatment benefit. The estimated positive
PGI-I response rate in month 6 was
calculated as the conditional expectation
E[Y120 - Y0|(- 1)[X120 - X0] = D] for GMB
120 mg, and E[Y240 - Y0|( - 1)[X240 - X0] = D]
for GMB 240 mg. Y0, Y120, and Y240 are the
positive PGI-I response rates at month 6 for
PBO, GMB 120 mg, and GMB 240 mg, respec-
tively. X0, X120, and X240 are overall changes
from baseline in monthly migraine headache
days (average of months 1–6) for PBO, GMB
120 mg, and GMB 240 mg, respectively. D is the
prespecified difference in monthly migraine
headache days between GMB 120 mg (or GMB
240 mg) and PBO. For computational purposes,
we set D as integer values. For GMB 120 mg,
monthly migraine headache days were reduced
on average by 3.0 per month vs. PBO [23];
therefore, D was set at 3. For GMB 240 mg,
monthly migraine headache days were reduced
on average by 2.8 per month vs. PBO [23];
therefore, D was set at 2 or 3. The 95% confi-
dence intervals (CIs) for this analysis were gen-
erated using a nonparametric Monte Carlo
bootstrap (1000 replications). This analysis was
previously used for the tadalafil benign prostatic
hyperplasia new drug application in Japan [29].

Three analyses of the PSMQ-M data were
conducted: a descriptive summary of each item
(satisfaction, preference, and side effects) for
months 1 and 6; a descriptive summary of the
positive PSMQ-M responses in months 1 and 6;
and a logistic regression analysis of the month 6
positive responses. Positive PSMQ-M responses
were defined as follows: for satisfaction, reports
of ‘‘somewhat satisfied’’ or ‘‘very satisfied’’; for
preference, reports of ‘‘much prefer study med-
ication’’ or ‘‘prefer study medication’’; and for
side effects, reports of ‘‘significantly less side
effects’’ or ‘‘less side effects’’ than their previous

medication. The logistic regression model
included the categorical effects of treatment
and baseline number of monthly migraine
headache days (\8, C 8).

No adjustments for multiplicity were made
among arms, time points, and analyses. Signif-
icance was based on a two-sided alpha level of
0.05. All statistical analyses were performed
using SAS� software version 9.4 (SAS Institute
Inc., Cary, NC, USA).

RESULTS

Demographic and Baseline Clinical
Characteristics

Patient demographics and clinical characteris-
tics were similar across all treatment groups and
have been previously reported [23]. Briefly, the
mean age of patients was 44.1 years, the
majority were female (84.3%), and their mean
duration of migraine was more than 20 years.
The mean number of monthly migraine head-
ache days was 8.6–9.0 across the treatment
groups. Baseline PGI-S ratings (± Standard
deviation (SD)) were similar across all treatment
groups: 3.5 ± 1.1 (GMB 240 mg), 3.5 ± 1.2
(GMB 120 mg), and 3.6 ± 1.2 (PBO).

Severity and Symptom Improvement
Outcomes

The primary efficacy result for treatment with
GMB reported by Sakai et al. [23] was the mean
change from baseline during the double-blind
phase in monthly migraine headache days. The
treatment difference for the reduction in
monthly migraine headache days compared
with PBO was 3.0 days for GMB 120 mg and
2.8 days for GMB 240 mg [23].

Treatment with GMB at a dose of 240 mg
statistically significantly decreased the overall
PGI-S rating (average over months 1–6) from
baseline compared with PBO (Fig. 1; p = 0.013),
indicating improved patient perceptions of
their migraine severity. The change from base-
line in PGI-S was statistically significantly
greater with GMB 240 mg than PBO at month 4,
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and this difference was maintained through
month 6 (Table 1). There was no statistically
significant difference in the change from base-
line in overall PGI-S between GMB 120 mg and
PBO (Fig. 1) or at any time point (Table 1).

Treatment with GMB statistically signifi-
cantly improved PGI-I (Fig. 2). The overall mean
PGI-I score was statistically significantly lower
for both GMB groups compared with the PBO
group, indicating a greater improvement in
migraine symptoms (Fig. 2a; p\0.05). The
effect of both doses of GMB on PGI-I score was
observed at month 1 and was maintained
through month 6 (Fig. 2b). The PGI-I response
analysis indicated that for GMB 120 mg, a dif-
ference of 3.0 monthly migraine headache days
corresponded to a 31% (95% CI 18.8–43.0)
higher positive PGI-I response rate compared
with PBO (Table 2). Similarly, for GMB 240 mg,
a difference of 2.8 monthly migraine headache
days corresponded to between 25% (95% CI
12.7–37.4) and 30% (95% CI 17.7–41.9) higher
positive PGI-I response rates compared with
PBO (Table 2). The differences in positive
response rates between GMB and PBO in PGI-I
were statistically significant.

Patient distributions for PGI-I and PGI-S
change from baseline at each month are sum-
marized using frequency heatmaps in the elec-
tronic supplementary material, Fig. S1
(month 1)–Fig. S6 (month 6).There is an inter-
esting trend in all months for all treatment
groups. Almost all patients who had negative
PGI-S change from baseline (i.e., an improve-
ment in disease severity) showed improvement
or no change (score 1, 2, 3, or 4) in PGI-I.
However, the majority of patients who did not
have a negative (0, 1, 2, 3, or 4) PGI-S change
from baseline (no change or a worsening of
disease severity) also showed improvement or
no change (score 1, 2, 3, or 4) in PGI-I. This
trend is most noticeable in patients who had no
change from baseline in PGI-S.

Patient Satisfaction with Medication

According to the PSMQ-M scores, patients
treated with GMB were more satisfied with their
medication and were more likely to prefer it to
their previous medication compared with
patients receiving PBO (Table 3). Higher pro-
portions of patients receiving GMB gave posi-
tive responses for satisfaction and preference
compared with patients receiving PBO. At
month 6, patients who were receiving GMB
treatment had statistically significantly higher
positive response rates for satisfaction and
preference compared with those receiving PBO
(Table 4; p\0.05). The majority of patients (ca.
51–62% at month 6) reported less and signifi-
cantly less side effects relative to their previous
medication for migraine across all three groups
(Table 4), although a small percentage of
patients receiving GMB (ca. 7–12% at month 6)
experienced more side effects than with their
previous medication (Table 3). Responses for
side effects were statistically significantly posi-
tive only for GMB 240 mg compared with PBO
(Table 4; p\ 0.05).

DISCUSSION

This is the first randomized controlled trial in
Japanese patients with EM to show that patients
have higher treatment satisfaction with GMB

Fig. 1 LS mean change from baseline in overall PGI-S
rating (average of months 1–6). More negative scores
indicate a greater improvement from baseline (score range
1–7). GMB galcanezumab, LS least squares, MMRM
mixed-model repeated measures, PBO placebo, PGI-S
Patient Global Impression of Severity. *p = 0.013 vs. PBO
(MMRM analysis). The MMRM analysis included fixed
categorical effects (treatment, month, the baseline number
of monthly migraine headache days [\ 8, C 8], and
treatment-by-month interaction) and continuous fixed
covariates (baseline value and baseline-by-month
interaction)
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120 mg and 240 mg compared with PBO.
Improvements in patient-reported symptoms
(measured by PGI-I) were observed as early as
1 month after initiation of GMB and were
maintained through month 6.

According to the PSMQ-M, a majority of
patients reported positive satisfaction and pref-
erence responses at month 1 and month 6. The
results of this analysis provide important infor-
mation on patient treatment satisfaction and
may provide clinicians with a better

understanding of patient perspectives regarding
their preventive migraine treatment.

Patients’ impressions of their overall
migraine disease severity (PGI-S) were slow to
respond to treatment with GMB, with statisti-
cally significant differences vs. PBO observed
only from month 4 onwards. This is unsurpris-
ing given the chronic nature of migraine and
the severity of symptoms experienced by many
patients during a migraine attack. In the present
study, only GMB 240 mg had any effect on PGI-S

Table 1 Monthly changes from baseline in PGI-S

Month Treatment na LS mean change from baseline – SEb p valuec

1 PBO 230 0.02 ± 0.05 –

GMB 120 mg 115 - 0.06 ± 0.08 0.43

GMB 240 mg 114 - 0.07 ± 0.08 0.35

2 PBO 230 - 0.03 ± 0.06 –

GMB 120 mg 114 - 0.09 ± 0.08 0.53

GMB 240 mg 113 - 0.21 ± 0.08 0.06

3 PBO 229 - 0.11 ± 0.05 –

GMB 120 mg 114 - 0.14 ± 0.08 0.68

GMB 240 mg 113 - 0.28 ± 0.08 0.07

4 PBO 228 - 0.14 ± 0.06 –

GMB 120 mg 112 - 0.27 ± 0.08 0.20

GMB 240 mg 112 - 0.39 ± 0.08 0.02

5 PBO 227 - 0.13 ± 0.06 –

GMB 120 mg 108 - 0.23 ± 0.08 0.30

GMB 240 mg 111 - 0.44 ± 0.08 0.002

6 PBO 225 - 0.17 ± 0.06 –

GMB 120 mg 104 - 0.24 ± 0.09 0.54

GMB 240 mg 111 - 0.40 ± 0.09 0.04

GMB galcanezumab, LS least squares, MMRM mixed-model repeated measures, PBO placebo, PGI-S Patient Global
Impression of Severity, SE standard error
a Number of intent-to-treat subjects who have non-missing baseline and post-baseline values for that month
b Score range for PGI-S is 1–7
c vs. PBO (MMRM analysis). The MMRM analysis included fixed categorical effects (treatment, month, the baseline
number of monthly migraine headache days [\ 8, C 8], and treatment-by-month interaction) and continuous fixed
covariates (baseline value and baseline-by-month interaction)
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ratings. Similarly, in the phase 3 REGAIN trial
of GMB for patients with chronic migraine, a
statistically significant improvement from
baseline in the average PGI-S rating at month 3
was only reported in patients receiving GMB
240 mg [25]. By contrast, the phase 3 global
EVOLVE-1 and EVOLVE-2 trials of GMB repor-
ted a statistically significant improvement from
baseline in the average PGI-S rating over
months 4–6 for both GMB 120 mg and 240 mg
[7, 8]. To date, randomized controlled trials of
monoclonal CGRP antibodies other than GMB

have not included patients’ self-report of disease
severity (or improvement) [30].

In the present study, similar positive
responses to treatment with GMB in PGI-I and
PGI-S were observed, although the effects of
GMB on PGI-I were observed earlier in the study
(month 1) and were maintained throughout the
treatment period at both GMB doses. The fre-
quency heatmap analyses may partially explain
the discrepancy in the improvement observed
between PGI-S and PGI-I, possibly resulting
from a difference in signal detection levels
between PGI-S and PGI-I. This discrepancy in
signal detection levels may also explain why
patients receiving GMB 120 mg did not show a
statistically significant improvement over pla-
cebo in PGI-S, even though point estimates
indicated GMB 120 mg was superior to placebo.
At first glance the findings from this prespeci-
fied subanalysis might suggest that the preferred
dosage of GMB might be 240 mg; however, it is
important to note that in the clinical setting,
the approved dosage of GMB is 120 mg. The
suitability of this dose is borne out in this study
by the clinically relevant benefit of this dose on
both reduced monthly migraine headache days
[23] and patient satisfaction measured using
PSMQ-M.

As evidenced by the positive response anal-
ysis, reductions of 2.8–3.0 monthly migraine
headache days corresponded to 25–31% higher
positive PGI-I response rates in GMB-treated
patients than in PBO-treated patients, suggest-
ing that clinical improvements translate into
patient-perceived improvements of their overall
migraine disease. However, PGI-I response does
not correspond solely to a reduction in monthly
migraine headache days; for example, when the
difference in monthly migraine headache days
between GMB 120 mg and PBO was zero, 15%
of patients receiving GMB 120 mg felt their
migraine headache condition had improved
(Table 2). This positive effect on patient
improvement beyond the reduction in monthly
migraine headache days may reflect reductions
in side effects (as shown by the PSMQ-M
results), reductions in migraine headache days
that required acute medication use, reductions
in total pain burden [15], or other areas of

Fig. 2 Effect of GMB treatment on PGI-I score. Lower
scores indicate greater improvement (score range 1–7).
a Overall average (over months 1–6). b Monthly PGI-I
score. GMB galcanezumab, LS least squares, MMRM
mixed-model repeated measures, PBO placebo, PGI-I
Patient Global Impression of Improvement, PGI-S Patient
Global Impression of Severity, SE standard error.
*p\ 0.05 vs. PBO (MMRM analysis). The MMRM
analysis included fixed categorical effects (treatment,
month, the baseline number of monthly migraine head-
ache days [\ 8, C 8], and treatment-by-month interac-
tion), with PGI-S baseline value and PGI-S baseline-by-
month interaction included as continuous fixed covariates

272 Neurol Ther (2021) 10:265–278



improvement. This improvement effect requires
further investigation.

This is the first study to use patient-reported
outcome measures to characterize patient satis-
faction with GMB treatment in Japanese people
with migraine. The results of the PSMQ-M
indicate that, compared with patients receiving
PBO, those receiving GMB were more satisfied
with the medication and more likely to prefer it
to their previous medication. This is clinically
relevant because a previous study identified that
the most common problems reported by Japa-
nese patients with migraine for both acute and
preventive therapies were a lack of efficacy of
the medication and side effects [22]. Problems
with preventive medication were experienced
by more than 20% of Japanese adults who
sought medical care for migraine [22]. The
results of this study are therefore particularly
pertinent to the experience of Japanese patients
with migraine.

An intriguing aspect of this study is the
potential role of patient satisfaction in treatment
adherence. Patient adherence and persistence
with treatment are known to be impacted by the
efficacy of preventive medications [4], and dis-
satisfaction with preventive treatment may lead
to discontinuation or a medication switch [12]. In
the present study, patients receiving GMB repor-
ted global improvements in their condition and
high levels of satisfaction with, and preference
for, GMB as early as month 1. Mean treatment
compliance for patients in all treatment groups
was 100%, and the trial had a high continuation
rate (95.9%) [23]. In combination with the
reduction in average monthly migraine headache
days within 1 month of GMB treatment [23],
these early indicators of treatment satisfaction
bode well for patient adherence with GMB treat-
ment in a clinical setting.

The strengths of this study include its ran-
domized, controlled, double-blind design. The

Table 2 Analysis of positive PGI-I responses

Difference vs. PBO in monthly
migraine headache days

GMB 120 mg GMB 240 mg

Estimated positive
PGI-I response
rate (%)a

95% CI
(lower,
upper)b

Estimated positive
PGI-I response
rate (%)a

95% CI
(lower,
upper)b

0 15.6 2.0, 28.3 9.1 - 5.3, 22.5

1 19.3 6.9, 30.1 19.9 7.2, 33.1

2 25.5 12.9, 37.3 25.3c 12.7, 37.4

3 30.9d 18.9, 43.0 30.1c 17.7, 41.9

4 40.0 28.0, 51.4 34.0 20.2, 46.4

5 44.2 32.5, 55.9 45.2 32.9, 57.1

CI confidence interval, GMB galcanezumab, PBO placebo, PGI-I Patient Global Impression of Improvement
a Relative to PBO. The estimated positive PGI-I response rate was calculated as the conditional expectation
E[Y120 - Y0|(- 1)[X120 - X0] = D] for GMB 120 mg and E[Y240 - Y0|(- 1)[X240 - X0] = D] for GMB 240 mg.
Y0, Y120, and Y240 are the positive PGI-I response rates at month 6 for PBO, GMB 120 mg, and GMB 240 mg, respectively.
X0, X120, and X240 are overall changes from baseline in monthly migraine headache days (average of months 1–6) for PBO,
GMB 120 mg, and GMB 240 mg, respectively. D is the prespecified difference (0, 1, 2, 3, 4, or 5) in monthly migraine
headache days between GMB 120 mg (or GMB 240 mg) and PBO
b 95% CIs were generated using a nonparametric Monte Carlo bootstrap (1000 replications)
c For GMB 240 mg, monthly migraine headache days were reduced on average by 2.8 per month vs. PBO [23], so the
corresponding positive PGI-I response rate is between these two values
d For GMB 120 mg, monthly migraine headache days were reduced on average by 3.0 per month vs. PBO [23]. This is the
corresponding positive PGI-I response rate
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Table 3 PSMQ-M summary by treatment and month

Month PSMQ-M question PSMQ-M response Proportion of patients responding (%)

PBO GMB 120 mg GMB 240 mg
n = 230 n = 115 n = 114

1 Satisfaction Very unsatisfied 0.87 0.87 1.75

Somewhat unsatisfied 6.96 2.61 2.63

Neutral 61.74 36.52 40.35

Somewhat satisfied 24.35 39.13 35.09

Very satisfied 6.09 20.87 20.18

Preference Much prefer previous 0.87 0.87 0.88

Prefer previous 11.74 5.22 3.51

Neutral 60.87 40.00 43.86

Prefer study medication 23.04 41.74 39.47

Much prefer study medication 3.48 12.17 12.28

Side effects Significantly more side effects 0 0 0

More side effects 0 2.61 1.75

The same as previous 46.52 41.74 46.49

Less side effects 24.35 22.61 17.54

Significantly less side effects 29.13 33.04 34.21
n = 225 n = 104 n = 111

6 Satisfaction Very unsatisfied 6.67 2.88 2.70

Somewhat unsatisfied 14.67 5.77 6.31

Neutral 44.00 28.85 23.42

Somewhat satisfied 27.11 35.58 44.14

Very satisfied 7.56 26.92 23.42

Preference Much prefer previous 3.56 0.96 1.80

Prefer previous 16.89 8.65 3.60

Neutral 48.44 27.88 33.33

Prefer study medication 28.00 40.38 34.23

Much prefer study medication 3.11 22.12 27.03

Side effects Significantly more side effects 0 0 0

More side effects 1.78 6.73 11.71

The same as previous 47.56 35.58 26.13

Less side effects 25.78 22.12 33.33

Significantly less side effects 24.89 35.58 28.83

GMB galcanezumab, PBO placebo, PSMQ-M Patient Satisfaction with Medication Questionnaire-Modified
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6-month duration allowed for measurement of
changes in patient satisfaction over time. In
addition, the study population of Japanese
patients with migraine has been previously
understudied, with respect to both treatment
satisfaction and CGRP therapies generally.

The patient-reported outcomes detailed here
were not the primary endpoints of the clinical
trial and so were not considered in the statistical
power and sample size calculations for the trial.
Another limitation of the present study was that
the 6-month duration may have been too short
to observe substantial changes in patient

assessments of disease severity. In addition,
GMB was administered as a monotherapy.
Although acute medications were allowed
under certain circumstances, patient satisfac-
tion outcomes for concurrent usage of GMB
with other preventives are unknown.

CONCLUSIONS

This is the first study to demonstrate patient
satisfaction with GMB at doses of 120 mg and
240 mg, and the relationship between

Table 4 Analysis of positive PSMQ-M responses

Treatment Month 1 Month 6 Odds ratio at
month 6a

(95% CI)

Model-estimated positive
response rate at month 6,
% (SE)

p valueb

n Positive
response
(%)

n Positive
response
(%)

Satisfactionc PBO 230 30.44 225 34.67 – 34.6 (3.2) –

GMB

120 mg

115 60.00 104 62.50 3.142

(1.936–5.098)

62.4 (4.8) \ 0.05

GMB

240 mg

114 55.27 111 67.56 3.924

(2.417–6.369)

67.5 (4.5) \ 0.05

Preferenced PBO 230 26.52 225 31.11 – 31.3 (3.1) –

GMB

120 mg

115 53.91 104 62.50 3.691

(2.265–6.017)

62.7 (4.8) \ 0.05

GMB

240 mg

114 51.75 111 61.26 3.510

(2.180–5.652)

61.5 (4.7) \ 0.05

Side effectse PBO 230 53.48 225 50.67 – 50.5 (3.4) –

GMB

120 mg

115 55.65 104 57.70 1.328

(0.830–2.125)

57.5 (4.9) 0.24

GMB

240 mg

114 51.75 111 62.16 1.597

(1.003–2.544)

62.0 (4.6) \ 0.05

CI confidence interval, GMB galcanezumab, PBO placebo, PSMQ-M Patient Satisfaction with Medication Questionnaire-
Modified, SE standard error
a vs. PBO
b p values from logistic regression. The logistic regression model included the categorical effects of treatment and baseline
number of monthly migraine headache days (\ 8, C 8)
c Positive satisfaction responses: ‘‘somewhat satisfied’’ or ‘‘very satisfied’’
d Positive preference responses: ‘‘much prefer study medication’’ or ‘‘prefer study medication’’
e Positive side effects responses: ‘‘significantly less side effects’’ or ‘‘less side effects’’ than previous medication
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treatment satisfaction and improvement in
monthly migraine headache days in Japanese
patients with EM.
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