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ARTICLE INFO ABSTRACT

Keywords: The treatment efficacy of galcanezumab for migraine remained controversial. We conducted a systematic review
Galcanezumab and meta-analysis to explore the influence of galcanezumab versus placebo on the treatment of migraine. We
Migraine searched PubMed, EMbase, Web of science, EBSCO, and Cochrane library databases through October 2018 for

Randomized controlled trials

M | randomized controlled trials (RCTs) assessing the effect of galcanezumab versus placebo for patients with mi-
eta-analysis

graine. This meta-analysis was performed using the random-effect model.

Six RCTs were included in the meta-analysis. Overall, compared with control group for migraine patients,
galcanezumab resulted in greater overall mean reduction in the number of monthly migraine headache day
(MHD) (P < 0.05). In contrast, galcanezumab was associated with increased adverse events (risk ratio
(RR) = 1.08; 95% CI = 1.01-1.15; P = 0.02), but with no significant impact on serious adverse events between
two groups (RR = 2.0; 95% CI = 0.95-4.21; P = 0.07).Galcanezumab showed favorable promotion for the

preventive treatment of migraine patients.

1. Introduction

Migraine was well known as a chronic, neurological disease, and
ranked as 1 of the top 10 global causes of disease-related disability
[1-3]. 38% of migraine patients should obtain preventive treatment,
whereas only 3%-13% receive preventive therapy [4,5]. In patients
with preventive treatment, high discontinuation rates were observed
largely owing to a lack of efficacy and/or poor tolerability [6]. Calci-
tonin gene-related peptide was widely distributed in central and per-
ipheral nervous system, and had important roles in sensory neuro-
transmitter, vasodilator, and mediator of neurogenic inflammation
[7,8].

Calcitonin generelated peptide had strong connection with the pa-
thophysiology of migraine, and was reported to be remarkably in-
creased during migraine attacks [9,10]. Furthermore, migraine attacks
can be triggered after infusion of calcitonin gene-related peptide to
individuals with a history of migraine [8,11]. Galcanezumab was a
humanized monoclonal antibody to prevent the biological activity by
binding to calcitonin gene-related peptide and calcitonin gene-related
peptide receptor was not blocked. Many studies provided sufficient
evidence to show the potential in treating migraine [11,12].

However, the efficacy of galcanezumab versus placebo for migraine

had not been well established. Recently, several studies on the topic had
been published, and the results had been conflicting [12-15]. With
accumulating evidence, we therefore performed a systematic review
and meta-analysis of randomized controlled trials (RCTs) to compare
their efficacy for migraine patients.

2. Materials and methods

Ethical approval and patient consent were not required because this
was a systematic review and meta-analysis of previously published
studies. The systematic review and meta-analysis were conducted and
reported in adherence to PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) [16].

3. Search strategy and study selection

Two investigators had independently searched the following data-
bases (inception to October 2018): PubMed, EMbase, Web of science,
EBSCO, and Cochrane library databases. The electronic search strategy
was conducted using the following keywords: galcanezumab, and mi-
graine. We also checked the reference lists of the screened full-text
studies to identify other potentially eligible trials.
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reading the titles and
abstracts
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| —

6 articles are included

3 articles are removed for
the subjects not being RCT,
and 1 article without
placebo control is removed

Fig. 1. Flow diagram of study searching and selection process.

The inclusive selection criteria were as follows: (i) population: pa-
tients with migraine; (ii) intervention: galcanezumab; (iii) comparison:
placebo; (iv) study design: RCT.

4. Data extraction and outcome measures

We had extracted the following information: author, number of
patients, age, female, body mass index, duration of migraine and detail
methods in each group etc. Data had been extracted independently by
two investigators, and discrepancies were resolved by consensus. We
also contacted the corresponding author to obtain the data when ne-
cessary.

The primary outcomes were =50% response, =75% response, and
=100% response (proportion of patients with =50%, =75%, and
100% reduction from baseline in monthly migraine headache day
(MHD)). Secondary outcomes included overall change in MHD, change
in MHD with acute medication use, migraine-specific quality of life Role
function-Restrictive (MSQ RF-R), migraine disability assessment
(MIDAS) total score, Patient Global Impression of Severity of Illness
(PGI-S), adverse events, and serious adverse events.

5. Quality assessment in individual studies

Methodological quality of the included studies was independently
evaluated using the modified Jadad scale [17]. There were 3 items for
Jadad scale: randomization (0-2 points), blinding (0-2 points), drop-
outs and withdrawals (0-1 points). The score of Jadad Scale varied
from O to 5 points. An article with Jadad score <2 was considered to be
of low quality. If the Jadad score= 3, the study was thought to be of
high quality [18].

6. Statistical analysis

We estimated the standard mean difference (Std. MD) with 95%
confidence interval (CI) for continuous outcomes (overall change in
MHD, change in MHD with acute medication use, MSQ RF—R, MIDAS
total score, and PGI-S) and risk ratios (RRs) with 95% CIs for dichot-
omous outcomes (=50% response, =75% response, =100% response,
adverse events, and serious adverse events). A random-effects model
was used regardless of heterogeneity. Heterogeneity was reported using

the I? statistic, and I* > 50% indicated significant heterogeneity [19].
Whenever significant heterogeneity was present, we searched for po-
tential sources of heterogeneity via omitting one study in turn for the
meta-analysis or performing subgroup analysis. All statistical analyses
were performed using Review Manager Version 5.3 (The Cochrane
Collaboration, Software Update, Oxford, UK).

7. Results
7.1. Literature search, study characteristics and quality assessment

A detailed flowchart of the search and selection results was shown
in Fig. 1. 248 potentially relevant articles were identified initially. Fi-
nally, six RCTs that met our inclusion criteria were included in the
meta-analysis [12-15, 20, 21].

The baseline characteristics of the six eligible RCTs in the meta-
analysis were summarized in Table 1. The six studies were published in
2018, and sample sizes ranged from 207 to 836 with a total of 3148.
The intervention treatments were monthly galcanezumab 120 mg by
subcutaneous injection versus placebo.

Among the six studies included here, four studies reported =50%
response [12-14, 20], three studies reported=75% response
[13,14,20], four studies reported =100% response [12-14, 20], two
studies reported overall change in MHD, change in MHD with acute
medication use, MSQ RF-R, MIDAS total score and PGI-S [14,20], and
five studies reported adverse events and serious adverse events [12-15,
20]. Jadad scores of the six included studies varied from 3 to 5, and all
six studies were considered to be high-quality ones according to quality
assessment.

7.2. Primary outcomes: =50% response, =75% response, =100%
response

These outcome data were analyzed with the random-effects model,
and compared to control group for migraine, galcanezumb resulted in
significantly higher =50% response (Std. MD = 1.54; 95%
CI = 1.32-1.79; P < 0.00001) with significant heterogeneity among
the studies (I = 61%, heterogeneity P = 0.05) (Fig. 2), =75% re-
sponse (Std. MD = 1.90; 95% CI = 1.59-2.27; P < 0.00001) with no
heterogeneity among the studies (I> = 0%, heterogeneity P = 0.74)
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Methods

Duration of

Female (n) Body mass

Age (years)

Number

Methods

Duration of

Female (n) Body mass

Age (years)

Number

migraine (year)

index (kg/m2)

migraine (year)

index (kg/m2)

matched
placebo

28.6 = 5.5 19.9 + 12.3

41.3 = 11.4 362

galcanezumab 120 mg 433

21.1 = 13.0

5.3

27.8 =

409 = 11.9 181

Stauffer 2018 212

1

matched
placebo

109

39.5 + 121

137

galcanezumab 120 mg

40.6 = 11.9 231

273

Skljarevski
2018 (1)

2

administered by subcutaneous
injection once monthly for 3

months

4

matched
placebo

21.2 = 12.8

423 + 11.3 393

461

monthly galcanezumab 120 mg
by subcutaneous injection

19.93 = 11.7

409 = 11.2 197

Skljarevski 231

2018 (2)

3

3

matched
placebo

106

40

120

galcanezumab 120 mg by
subcutaneous injection

207

40

238

Oakes 2018

5

matched
placebo

269 = 5.6 219 = 129

41.6 = 12.1 483

558

galcanezumab 120 mg/month

264 = 5.5 20.4 = 12.7

39.7 = 11.9 237

278

Detke 2018

5

matched
placebo

109

39.5 = 121

137

galcanezumab 120 mg

40.6 = 10.9 59

70

Ayer 2018

subcutaneous injection
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(Fig. 3), and =100% response (Std. MD = 1.98; 95% CI = 1.50-2.61;
P < 0.00001) with no heterogeneity among the studies (I> = 0%,
heterogeneity P = 0.48) (Fig. 4).

7.3. Sensitivity analysis

Significant heterogeneity was observed among the included studies
for =50% response, but there was still significant heterogeneity when
performing sensitivity analysis via omitting one study in turn.

7.4. Secondary outcomes

In comparison with control group for migraine patients, galcane-
zumb was associated with substantially reduced MHD (Std.
MD= —6.81;95% CI= —9.90 to —3.73; P < 0.0001; Fig. 5) and MHD
with acute medication use (Std. MD= —8.19; 95% CI=—9.74 to
—6.65; P < 0.00001; Fig. 6), improved MSQ RF—R (Std. MD = 6.31;
95% CI = 1.64-10.99; P = 0.008; Fig. 7), decreased MIDAS total score
(Std. MD= —4.47; 95% CI=—8.51 to —0.43; P = 0.03; Fig. 8) and
PGI-S (Std. MD= —2.49; 95% CI=—3.47 to —1.52; P < 0.00001;
Fig. 9), but exhibited the increase in adverse events (RR = 1.08; 95%
CI = 1.01-1.15; P = 0.02; Fig. 10). Serious adverse events between two
groups had no statistical difference adverse events (RR = 2.0; 95%
CI = 0.95-4.21; P = 0.07; Fig. 11).

8. Discussion

Migraine was a debilitating neurological disease, and resulted in a
significant socioeconomic burden [22-25]. Multiple treatment options
for migraine prevention had been developed, but many patients did not
respond to these existing therapies [26-28]. New treatment options
were needed and galcanezumab had obtained the increased focus
[29,30]. One study confirmed the efficacy of galcanezumab for the
preventive treatment of migraine [13]. Our meta-analysis suggested
that compared to control group for migraine patients, galcanezumab
had important favorable influence on the increase in =50% response,
=75% response, and =100% response.

Patients had an average of 19.3 MHDs per month and an average
MIDAS score of 65.8, suggesting very severe disability [31]. A clinically
meaningful, positive change was suggested by monthly MHDs de-
creased by =5, with a difference from placebo of 2 MHDs [32]. The
mean increase in functioning by 23 points on the 100-point MSQ RF—R
for the galcanezumab 240-mg group was also indicative of a clinically
important change [20]. The results of our meta-analysis also exhibited
the obviously favorable influence on overall change in MHD, change in
MHD with acute medication use, MSQ RF—R, MIDAS total score, and
PGI-S after galcanezumab for the treatment of migraine. Regarding the
sensitivity analysis, there was significant heterogeneity when per-
fuming sensitivity analysis via omitting one study in turn. This het-
erogeneity may be caused by different levels of severity, and treatment
duration.

The safety and tolerability profiles were crucial to assess the overall
therapeutic benefit of a treatment in a clinical trial [32]. Many studies
had found that galcanezumab was safe and well tolerated in the epi-
sodic migraine patients, as evidenced by high rates of study completion
and low rates of discontinuation due to adverse events [13-15]. The
incidences of treatment-emergent adverse events were low, and the
most common event was injection-site pain with the incidence of
6%-7% across galcanezumab doses. Our meta-analysis suggested gal-
canezumab resulted in the increase in adverse events, but showed no
significant impact on serious adverse events. The most adverse reac-
tions were mild to moderate in severity and resolved within a few days.
The study comparing galcanezumab 120-mg dose and 240-mg dose
reported no statistical differences of the efficacy measure for migraine
patients, but may increase the incidence of injection-site related treat-
ment emergent adverse events such as injection-site reaction, erythema,
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Fig. 2. Forest plot for the meta-analysis of =50% response.
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Fig. 3. Forest plot for the meta-analysis of =75% response.
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Fig. 4. Forest plot for the meta-analysis of =100% response.
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Fig. 5. Forest plot for the meta-analysis of overall change in migraine headache day (MHD).
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Fig. 6. Forest plot for the meta-analysis of change in migraine headache day (MHD) with acute medication use.
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Fig. 7. Forest plot for the meta-analysis of migraine-specific quality of life Role function-Restrictive (MSQ RF-R).
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Fig. 8. Forest plot for the meta-analysis of migraine disability assessment (MIDAS) total score.
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Fig. 9. Forest plot for the meta-analysis of Patient Global Impression of Severity of Illness (PGI-S).
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Fig. 10. Forest plot for the meta-analysis of adverse events.
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Fig. 11. Forest plot for the meta-analysis of serious adverse events.

and pruritus [20]. Competing interests

This meta-analysis had several potential limitations. Firstly, our
analysis was based on six RCTs, and more RCTs with large sample size
should be conducted to explore this issue. Next, there was significant
heterogeneity which might result from different levels of migraine se-
verity, and treatment duration. Finally, some unpublished and missing

data might lead bias to the pooled effect.
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