
Vol.:(0123456789)

Drugs (2018) 78:1769–1775 
https://doi.org/10.1007/s40265-018-1002-7

ADISINSIGHT REPORT

Galcanezumab: First Global Approval

Yvette N. Lamb1

Published online: 30 October 2018 
© Springer Nature Switzerland AG 2018

Abstract
Galcanezumab-gnlm (Emgality™; Eli Lilly and Company), hereafter galcanezumab, is a humanized monoclonal antibody 
against the calcitonin gene-related peptide (CGRP) ligand. A potent vasodilator, CGRP is implicated in nociceptive trans-
mission and migraine pathogenesis. In September 2018, the US FDA approved galcanezumab as a once-monthly subcutane-
ous injection for the preventive treatment of migraine in adults. In the same month, the EMA issued a positive opinion for 
galcanezumab for the prophylaxis of migraine in adults who have at least 4 migraine days per month. Galcanezumab is also 
undergoing phase III evaluation for the preventive treatment of cluster headache in North America and Europe. This article 
summarizes the milestones in the development of galcanezumab leading to its first approval for the preventive treatment of 
migraine in adults.

1 Introduction

Galcanezumab (Emgality™), a humanized monoclonal 
antibody that selectively binds to and neutralizes calcitonin 
gene-related peptide (CGRP) [1], is being developed by Eli 
Lilly as a subcutaneous formulation for the preventive treat-
ment of migraine and cluster headache. CGRP is a potent 
vasodilatory neuropeptide that is widely distributed in the 
central and peripheral nervous system [2, 3]. Involved in 
nociceptive transmission and modulation, CGRP has been 
firmly implicated in the pathophysiology of migraine and 
has recently emerged as a therapeutic target for the prophy-
laxis of migraine and related conditions [3].

Galcanezumab was recently approved in the USA for 
the prevention of migraine in adults [4]. It is available as a 
120 mg/mL injection (single-dose prefilled pen or syringe) 
for subcutaneous use and is intended for patient self-admin-
istration [5]. The recommended regimen is 240 mg (admin-
istered as two consecutive 120 mg injections) once as a load-
ing dose, followed by a once-monthly dose of 120 mg [5]. 

In the EU, galcanezumab has received a positive opinion 
for the prophylaxis of migraine in adults who have at least 4 
migraine days per month [6]. Galcanezumab is undergoing 
phase III development for the preventive treatment of clus-
ter headache in North America and Europe, and has been 
granted Fast Track Designation for cluster headache by the 
US FDA [7]. While galcanezumab has also been evaluated 
in patients with osteoarthritis, development in this indication 
appears to have been discontinued.

1.1  Company Agreements

In January 2014, Eli Lilly announced that it had acquired 
all developmental and commercial rights for galcanezumab 
back from Arteaus Therapeutics, following a successful 
phase II proof-of-concept trial [8]. Eli Lilly had licensed 
the worldwide rights to develop galcanezumab to Arteaus 
Therapeutics in October 2011 [8, 9]. Under the terms of this 
agreement, Arteaus Therapeutics in collaboration with Eli 
Lilly was to develop the antibody through phase II trials to 
demonstrate proof of concept in the prevention of migraine 
[9]. Upon completion of this, Eli Lilly would have the option 
of continuing drug development at prenegotiated terms, 
including milestones and royalties [9].

This profile has been extracted and modified from the AdisInsight 
database. AdisInsight tracks drug development worldwide through 
the entire development process, from discovery, through pre-
clinical and clinical studies to market launch and beyond.
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2  Scientific Summary

2.1  Pharmacodynamics

Galcanezumab is a highly specific and potent human-
ized antibody to CGRP [1]. In vitro, galcanezumab binds 
to human CGRP with high affinity  (KD 31 pmol/L), neu-
tralizing CGRP-induced receptor activation (average  IC50 
0.35 nmol/L). Galcanezumab inhibited cAMP production 
induced by either human or rat CGRP in a concentration-
dependent manner, with inhibition reaching 100% at the 
highest concentrations of galcanezumab [1].

Galcanezumab inhibits capsaicin-induced vasodilation 
in vivo [10]. Galcanezumab 75–600 mg significantly (p < 0.05) 
inhibited capsaicin-induced dermal blood flow (DBF) response 
relative to placebo at all postdose timepoints (i.e. days 3, 14, 
28 and 42) in healthy volunteers administered a single subcu-
taneous dose. Inhibition of capsaicin-induced DBF response 
was greater at higher galcanezumab plasma concentrations. 
In a multi-dose cohort of healthy volunteers administered four 
subcutaneous doses of galcanezumab (150 mg every 2 weeks), 
galcanezumab was associated with a rapid and durable suppres-
sion of capsaicin-induced DBF; there was an inverse correlation 
between galcanezumab exposure and DBF response from day 
14 through to ≥ 176 days after the first dose [10].

2.2  Pharmacokinetics

Galcanezumab has linear pharmacokinetics, with gener-
ally dose-proportional increases in exposure over the dose 

range of 1–600 mg when administered as a single subcu-
taneous dose [2, 5]. The time to maximum concentration 
was ≈ 5 days and steady-state concentrations for the 120 mg 
maintenance dose were achieved by month 1 when a loading 
dose of 240 mg was administered in patients with migraine 
[5, 11]. Galcanezumab had a limited distribution (apparent 
volume of distribution ≈ 7 L) [5, 11]. Absorption was not 
significantly impacted by injection site location [5].

It is thought that galcanezumab is catabolized into small 
peptides and amino acids [5]. Galcanezumab had an elimi-
nation half-life of ≈ 27 days and an apparent clearance of 
0.008 L/h [5, 11].

In a population pharmacokinetics (PPK) analysis, gal-
canezumab pharmacokinetics were not influenced by age, 
sex, race, or migraine subtype (episodic or chronic) [5]. 
Body weight did not impact galcanezumab pharmacoki-
netics to any clinically relevant degree. While no dedi-
cated clinical studies have evaluated the effects of hepatic 
or renal impairment on galcanezumab pharmacokinetics, 
PPK analyses found that galcanezumab clearance was not 
significantly influenced by bilirubin concentration and 
that galcanezumab pharmacokinetics were not affected 
by mild or moderate renal impairment (creatinine clear-
ance ≥ 30 mL/min); patients with severe renal impairment 
(creatinine clearance < 30 mL/min) have not been evalu-
ated [5].

As galcanezumab is not metabolized by cytochrome P450 
(CYP450) enzymes, galcanezumab is unlikely to interact 
with concomitant drugs that are substrates, inducers or 
inhibitors of CYP450 enzymes [5].

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Approved in the USA (Sep)

CHMP Positive Opinion in EU 
(Sep)

Preregistration in EU (by Dec)

BLA accepted in USA (Dec)

Phase II trials initiated (Jun)

Phase I trials initiated (Apr)

NCT02614287

EVOLVE-1 (NCT02614183)

EVOLVE-2 (NCT02614196)

REGAIN (NCT02614261)

REBUILD (NCT03432286)

CONQUER (NCT03559257)

Est. Apr 2023

Key milestones in the development of galcanezumab for the preventive treatment of migraine in adults, focussing on phase III trials. BLA Bio-
logics License Application, CHMP Committee for Medicinal Products for Human Use



1771Galcanezumab: First Global Approval

Features and properties of galcanezumab

treatment (average of months 4, 5 and 6) [p ≤ 0.008 for all 
comparisons] [12].

In EVOLVE-2, galcanezumab 120 and 240 mg (once-
monthly) were also associated with significantly greater 
overall reductions in monthly migraine headache days 
than placebo during double-blind treatment (LSM change 
from baseline − 4.3 and − 4.2 vs. − 2.3; p < 0.001 for both 
comparisons) [primary endpoint] [13]. Again, onset of 
effect was month 1 in both treatment groups (p < 0.001 
vs. placebo for both doses) [13] and a benefit was seen as 
early as week 1 in post-hoc analyses of weekly migraine 
headache days (p < 0.001 for galcanezumab recipients 
vs. placebo recipients) in this study (abstract data) [14]. 
There were significantly greater reductions in the num-
ber of monthly headache days with acute medication use 
during double-blind treatment with galcanezumab 120 
or 240 mg than with placebo (LSM change − 3.7 and 
− 3.6 vs. − 1.9; p < 0.001) [13]. Compared with placebo 
recipients, significantly greater mean proportions of gal-
canezumab 120 and 240 mg recipients achieved a ≥ 50% 
(59.3 and 56.5% vs. 36.0%), ≥ 75% (33.5 and 34.3% vs. 
17.8%) or 100% (11.5 and 13.8% vs. 5.7%) reduction 
from baseline in monthly migraine headache days during 
treatment (p < 0.001 for all comparisons). With respect 
to patient-reported health outcomes (MSQ Role Func-
tion-Restrictive domain scores and PGI-S scores), mean 
improvements from baseline during treatment (average of 
months 4, 5 and 6) were significantly greater with galcan-
ezumab 120 and 240 mg than with placebo (p ≤ 0.012 for 
all comparisons) [13].

EVOLVE-1 [12] and -2 [13] were multicentre, rand-
omized, double-blind, placebo-controlled phase III trials 
that enrolled adults aged 18–65 years with a diagnosis 

2.3  Therapeutic Trials

2.3.1  Migraine

Galcanezumab provided effective preventive treatment for 
episodic migraine in the EVOLVE-1 (NCT02614183) [12] 
and EVOLVE-2 (NCT02614196) [13] trials. In EVOLVE-1, 
galcanezumab 120 and 240 mg (once-monthly) were associ-
ated with significantly greater overall reductions in monthly 
migraine headache days than placebo during the double-
blind treatment phase [least-squares mean (LSM) change 
from baseline − 4.7 and − 4.6 vs. − 2.8; p < 0.001 for both 
comparisons] (primary endpoint) [12]. Onset of effect was 
month 1 in both treatment groups (p < 0.001 vs. placebo for 
both doses) [12] and a benefit was seen as early as week 
1 in post-hoc analyses of weekly migraine headache days 
(p < 0.001 for galcanezumab recipients vs. placebo recipi-
ents) in this study (abstract data) [14]. Both doses were sig-
nificantly more effective than placebo in reducing the num-
ber of monthly headache days with acute medication use 
during double-blind treatment (LSM change − 4.0 and − 3.8 
vs. − 2.2; p < 0.001) [12]. Compared with patients receiving 
placebo, significantly greater proportions of patients receiv-
ing galcanezumab 120 or 240 mg achieved a ≥ 50% (62.3 
and 60.9% vs. 38.6%), ≥ 75% (38.8 and 38.5% vs. 19.3%) 
or 100% (15.6 and 14.6% vs. 6.2%) reduction from base-
line in monthly migraine headache days during treatment 
(p < 0.001 for all comparisons). Both doses of galcanezumab 
were associated with significantly greater mean improve-
ments from baseline in patient-reported health outcomes 
[Migraine-Specific Quality of Life Questionnaire (MSQ) 
Role Function-Restrictive domain scores and Patient Global 
Impression of Severity (PGI-S) scores] than placebo during 

Alternative names Galcanezumab-gnlm; Emgality; LY2951742
Class Antimigraines; monoclonal antibodies
Mechanism of action Humanized monoclonal antibody that binds to calcitonin gene-related peptide (CGRP) ligand and blocks its 

binding to the receptor
Route of administration Subcutaneous
Pharmacodynamics Binds to calcitonin gene-related peptide (CGRP) with high affinity  (KD 31 pmol/L), neutralizing CGRP-

induced receptor activation; inhibits capsaicin-induced dermal blood flow response
Pharmacokinetics Linear pharmacokinetics; slow absorption (time to maximum concentration ≈ 5 days) and long elimination 

half-life (≈ 27 days)
Adverse reactions Injection-site reactions (including pain, erythema and pruritus)
ATC codes
 WHO ATC code N02C-X08 (galcanezumab)
 EphMRA ATC code N2C (anti-migraine preparations)

Chemical name Immunoglobulin G4, anti-(human calcitonin gene-related peptide) (human-Mus musculus clone III heavy 
chain), disulfide with human-Mus musculus clone III kappa-chain, dimer
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of migraine (with or without aura) for ≥ 1 year prior and 
migraine onset before 50 years of age. To be eligible for 
enrollment, they were required to experience 4–14 migraine 
headache days (including probable migraine headache days 
[13]) and ≥ 2 migraine attacks per month during the base-
line period [12, 13]. Eligible patients received galcanezumab 
120 mg (n = 213 in EVOLVE-1 and n = 231 in EVOLVE-2), 
galcanezumab 240 mg (n = 212 and 223, respectively) or pla-
cebo (n = 433 and 461, respectively), administered by sub-
cutaneous injection once per month for 6 months. Patients 
randomized to galcanezumab 120 mg received a loading 
dose of 240 mg (two 120 mg injections). At baseline, the 
mean number of migraine headache days per month was 
9.1–9.2 across treatment groups in both trials [12, 13]. In 
EVOLVE-1, 60.0% of patients had received prior preventive 
treatment and 18.5% of patients had failed ≥ 1 prior preven-
tive treatment in the previous 5 years due to lack efficacy 
(4.9% of patients had failed ≥ 2) [12]. In EVOLVE-2, 65.5% 
of patients had received prior preventive treatment and 14.3% 
of patients had failed ≥ 2 prior preventive treatments [13].

Galcanezumab also provided effective migraine pre-
vention in patients with chronic migraine [15]. Relative to 
placebo, galcanezumab 120 and 240 mg (once-monthly) 
were associated with significantly greater reductions from 
baseline in monthly migraine headache days (overall LSM 
change − 4.8 and − 4.6 vs. − 2.7; p < 0.001 for both com-
parisons) during the 3-month double-blind treatment phase 
(primary endpoint) of the multinational phase III REGAIN 
trial (NCT02614261) in adults with chronic migraine [15]. 
Significant reductions in number of monthly migraine head-
ache days were evident from month 1 onwards (p < 0.01 
vs. placebo for each dose at months 1, 2 and 3) [15, 16]. 
The mean proportion of patients with a ≥ 50% reduction in 
monthly migraine headache days over months 1–3 was sig-
nificantly higher with galcanezumab than placebo (p < 0.001 
for both doses) [15]. Compared with placebo, galcanezumab 
240 mg (but not 120 mg, after multiplicity adjustment) was 
also associated with a significantly higher mean proportion 
of patients achieving a ≥ 75% reduction in monthly migraine 
headache days over months 1–3, a significantly greater 
overall mean reduction in monthly migraine headache days 
requiring acute migraine treatment and significantly greater 
mean improvements in patient-reported health outcomes at 
month 3 (MSQ Role Function-Restrictive domain scores and 
PGI-S ratings) [all p < 0.01, and statistically significant vs. 
placebo after multiplicity adjustment] [15, 16].

REGAIN enrolled patients aged 18–65  years with 
chronic migraine (≥ 15 headache days per month, with ≥ 8 
meeting criteria for migraine) [15]. Eligible patients 
were randomized to receive subcutaneous galcanezumab 
120  mg (n = 278; initial dose was a loading dose of 
240 mg [16]), galcanezumab 240 mg (n = 277) or placebo 
(n = 558) once per month for 3 months [15]. At baseline, 

the mean number of migraine headache days per month 
was 19.4, 19.2 and 19.6 with galcanezumab 120  mg, 
240 mg and placebo, respectively [16]. Across treatment 
arms, 75.9–79.4% of patients had received prior preventive 
treatment and 24.5–35.0% of patients had failed ≥ 2 prior 
preventive treatments [16].

Galcanezumab had a durable beneficial effect on 
migraine headache day frequency [17]. Galcanezumab 
120 mg and 240 mg significantly reduced monthly migraine 
headache days from baseline to month 12 (reductions of 
5.6 and 6.5 days; p < 0.001 for both doses) in a multina-
tional, open-label, phase III safety study (NCT02614287) 
in adults with episodic or chronic migraine. Patients were 
randomized to receive subcutaneous galcanezumab 120 
or 240 mg once-monthly for 12 months (initial dose was 
240 mg in both groups). They had an average of 10.6 
migraine days per month at baseline [17].

Galcanezumab 120 mg significantly reduced migraine 
headache days per month (i.e. 28-day period) relative to 
placebo [change from baseline to month 3 of − 4.8 vs. 
− 3.7 days; 99.6% posterior probability (pre-specified 
superiority threshold 95%)] (Bayesian analysis; primary 
endpoint) in a multicentre, double-blind, placebo-con-
trolled phase IIb trial (NCT02163993) in patients with 
episodic migraine [18]. This was the only assessed gal-
canezumab dose to meet the superiority threshold [19]. 
Patients in this trial were adults aged 18–65 years with 
a history of migraine (with or without aura) for ≥ 1 year 
prior to enrollment [18]. To be enrolled, they had to expe-
rience 4–14 migraine headache days and ≥ 2 migraine 
attacks in a 28-day period during the prospective base-
line phase of the study. Eligible patients were randomized 
to receive galcanezumab 5 mg (n = 68), 50 mg (n = 68), 
120 mg (n = 70), 300 mg (n = 67) or placebo (n = 137), 
administered by subcutaneous injection once per month 
for 3 months. At baseline, the mean number of migraine 
headache days per month was 6.7 in galcanezumab recipi-
ents and 6.6 in placebo recipients [18].

Compared with placebo, galcanezumab was associated 
with a significantly greater reduction in the frequency of 
migraine headache days per month (i.e. 28-day period) from 
baseline to week 12 [− 4.2 vs. − 3.0 days; LSM difference 
− 1.2 (90% CI − 1.9 to − 0.6); p = 0.003] (primary endpoint) 
in the multicentre, randomized, double-blind, placebo-con-
trolled phase II proof-of-concept study (NCT01625988) in 
patients with migraine [20]. The trial enrolled adults aged 
18–65 years with a ≥ 1-year history of migraine and 4–14 
migraine headache days per month; those with a history of 
chronic migraine were excluded. Patients received subcuta-
neous galcanezumab 150 mg (n = 107) or placebo (n = 110) 
every 2 weeks for 12 weeks. During the baseline period, the 
mean number of migraine headache days per month was 6.7 
with galcanezumab and 7.0 with placebo [20].
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2.3.2  Cluster Headache

Galcanezumab was associated with a significantly greater 
reduction in weekly cluster headache attack frequency than 
placebo [overall mean change from baseline across weeks 
1–3 of − 8.7 vs. − 5.2; difference − 3.5 (95% CI − 6.7 to 
− 0.2); p = 0.036] in a multinational, double-blind, pla-
cebo-controlled phase III trial (NCT02397473) [primary 
endpoint; abstract data] [21]. The proportion of patients 
achieving a ≥ 50% reduction in weekly cluster headache 
frequency at week 3 was significantly higher with galcan-
ezumab than with placebo (76 vs. 57%; p = 0.04). The pro-
portion of patients reporting that they were very much/much 
better based on the Patient Global Impression of Improve-
ment was significantly greater with galcanezumab than with 
placebo at week 4 (73 vs. 46%; p = 0.016) but not week 8 

(72 vs. 66%; p = 0.58). The trial enrolled adults with epi-
sodic cluster headache randomized to receive subcutaneous 
galcanezumab 300 mg (n = 49) or placebo (n = 57) once-
monthly for 2 months. During a prospective baseline period, 
the mean number of weekly cluster headache attacks was 
17.8 in patients who went on to receive galcanezumab and 
17.3 in patients who received placebo [21].

Relative to placebo, galcanezumab did not significantly 
reduce weekly cluster headache attack frequency from 
baseline across weeks 1–12 (primary endpoint) in the mul-
tinational, double-blind, placebo-controlled, phase III trial 
(NCT02438826) in patients with chronic cluster headache 
(n = 237) [media release] [22]. In this trial, patients were ran-
domized to receive subcutaneous galcanezumab 300 mg or 
placebo once-monthly for 3 months. At baseline, patients had 
an average of 18.8 cluster headache attacks per week [22].

Key clinical trials of galcanezumab (Eli Lilly and Company)

Drug(s) Indication Phase Status Location(s) Identifier

Galcanezumab, placebo Treatment-resistant 
migraine (episodic or 
chronic)

III Recruiting Multinational CONQUER; NCT03559257; 
16670; I5Q-MC-CGAW; 
EudraCT2018-000600-42

Galcanezumab, placebo Migraine (episodic; patients 
aged 6–17 years)

III Recruiting USA, Puerto Rico REBUILD; NCT03432286; 
I5Q-MC-CGAS; 
EudraCT2017-004351-23

Galcanezumab Migraine (episodic or 
chronic)

III Active, not recruit-
ing

Japan NCT02959190; 16108; 
I5Q-JE-CGAP

Galcanezumab, placebo Migraine (chronic) III Completed Multinational REGAIN; NCT02614261; 
15769; I5Q-MC-CGAI; 
EudraCT2015-001883-21

Galcanezumab, placebo Migraine (episodic) III Completed Multinational EVOLVE-2; NCT02614196; 
15768; I5Q-MC-CGAH, 
EudraCT2015-001882-17

Galcanezumab, placebo Migraine (episodic) III Completed USA, Canada, 
Puerto Rico

EVOLVE-1; NCT02614183; 
15767; I5Q-MC-CGAG 

Galcanezumab Migraine (episodic or 
chronic)

III Completed Multinational NCT02614287; 15770; 
I5Q-MC-CGAJ; 
EudraCT2015-001884-38

Galcanezumab, placebo Migraine (episodic) IIb Completed USA NCT02163993; 15414; 
I5Q-MC-CGAB

Galcanezumab, placebo Migraine (episodic) II Active, not 
recruiting

Japan NCT02959177; 15796, 
I5Q-JE-CGAN

Galcanezumab, placebo Migraine II Completed USA NCT01625988; ART-01
Galcanezumab Cluster headache (episodic 

or chronic)
IIIb Enrolling by 

invitation
Multinational NCT02797951; 16351; 

I5Q-MC-CGAR; 
EudraCT2015-005234-21

Galcanezumab, placebo Cluster headache (chronic) III Active, not 
recruiting

Multinational NCT02438826; 15781; 
I5Q-MC-CGAM; 
EudraCT2014-005429-11

Galcanezumab, placebo Cluster headache (episodic) III Completed Multinational NCT02397473; 15780; 
I5Q-MC-CGAL; 
EudraCT2015-000149-22
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2.4  Adverse Events

Subcutaneous galcanezumab was generally well toler-
ated in adult patients with episodic or chronic migraine in 
clinical trials [12, 13, 15, 20, 23]. In an analysis of pooled 
data from placebo-controlled phase III clinical trials in 
episodic or chronic migraine (n = 705 once-monthly gal-
canezumab 120 mg recipients and n = 1451 placebo recipi-
ents; ≤ 6 months of treatment), injection-site reactions was 
the most common adverse reaction reported with galcan-
ezumab (occurring in 18% of galcanezumab recipients and 
13% of placebo recipients) [5]. This was the only adverse 
reaction to occur with an incidence of ≥ 2% with galcan-
ezumab and ≥ 2% greater than with placebo [5]. Where 
reported, most injection-site reactions were of mild to 
moderate severity [12, 13]. Adverse events led to treatment 
discontinuation in 1.8% of patients during the double-blind 
period of the pooled trials [5].

Serious adverse events were infrequent with galcan-
ezumab therapy in placebo-controlled phase III trials in 
episodic or chronic migraine [12, 13, 16]. Serious adverse 
events were reported in 2.9% of galcanezumab 120 mg recip-
ients and in no galcanezumab 240 mg recipients (vs. 1.2% 
of placebo recipients) in EVOLVE-1 [12]. In EVOLVE-2, 
serious adverse events were reported in 2.2, 3.1 and 1.1% 
of patients receiving galcanezumab 120 mg, galcanezumab 
240 mg and placebo, respectively (no significant difference 
with either dose vs. placebo) [13]. In each trial, no specific 
serious adverse event was reported in more than one galcan-
ezumab recipient [12, 13]. In the phase III REGAIN trial 
in chronic migraine, serious adverse events were reported 
in 0.4, 1.4 and 0.7% of patients receiving galcanezumab 
120 mg, galcanezumab 240 mg and placebo, respectively 
[16].

In a longer-term (12-month) open-label phase III trial 
in adults with episodic or chronic migraine (n = 270) ran-
domized to receive once-monthly galcanezumab 120 
or 240 mg (following a 240 mg starting dose), the most 
common adverse events (≥ 10%) included injection-site 
pain, nasopharyngitis and upper respiratory tract infection 
(media release data) [17]. Serious adverse events occurred 
in 3 patients receiving galcanezumab 120 mg and 7 patients 
receiving galcanezumab 240 mg [17]. Adverse events led to 
treatment discontinuation in 4.8% of patients [17].

The safety profile of subcutaneous galcanezumab in adult 
patients with episodic cluster headache was consistent with 
that in those with migraine (abstract data) [21]. Aside from 
injection-site pain being reported in significantly more gal-
canezumab recipients than placebo recipients (8.2 vs. 0%; 
p = 0.043), there were no clinically meaningful differences 
between once-monthly galcanezumab 300 mg (n = 49) and 
placebo (n = 57) arms in tolerability or safety parameters 
[21].

2.4.1  Immunogenicity

In placebo-controlled clinical trials (≤ 6 months in dura-
tion), anti-drug antibodies (ADAs) to galcanezumab devel-
oped in 4.8% (33/688) of patients receiving once-monthly 
galcanezumab [5]. The majority of these patients (32/33) 
had in vitro neutralizing activity. In a 12-month open-label 
study, up to 12.5% (16/128) of once-monthly galcanezumab 
recipients developed ADAs to galcanezumab. Most ADA-
positive patients tested positive for neutralizing antibodies. 
While data are limited, ADA development did not appear 
to affect the pharmacokinetics, efficacy or safety of galcan-
ezumab [5].

2.5  Ongoing Clinical Trials

Subcutaneous galcanezumab is being evaluated in several 
ongoing clinical trials sponsored by Eli Lilly and Company. 
The multinational, randomized, double-blind, placebo-
controlled, phase III CONQUER trial (NCT03559257) is 
currently recruiting, and will assess the safety and efficacy 
of galcanezumab in adults with treatment-resistant epi-
sodic or chronic migraine. In the USA and Puerto Rico, 
the randomized, double-blind, placebo-controlled, phase 
III REBUILD trial (NCT03432286) in paediatric patients 
(aged 6–17 years of age) with episodic migraine is also 
currently recruiting. In Japan, a randomized, long-term, 
open-label phase III trial (NCT02959190) is evaluating 
two doses of galcanezumab in patients with episodic and 
chronic migraine. A randomized, double-blind, phase II trial 
(NCT02959177) comparing galcanezumab and placebo in 
Japanese patients with episodic migraine is also nearing 
completion.

Galcanezumab is being studied in chronic clus-
ter headache in an ongoing open-label extension phase 
of NCT02438826. Patients who have completed either 
NCT02438826 or NCT02397473 are being invited to 
enroll in a multinational, open-label phase IIIb safety study 
(NCT02797951) of galcanezumab in episodic or chronic 
cluster headache.

3  Current Status

Galcanezumab received its first global approval on 27 Sep-
tember 2018 in the USA for the preventive treatment of 
migraine in adults.
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