
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 

  
761063Orig1s000 

 
 

RISK ASSESSMENT and RISK MITIGATION 
REVIEW(S) 



1

Division of Risk Management (DRISK)  
Office of Medication Error Prevention and Risk Management (OMEPRM) 

Office of Surveillance and Epidemiology (OSE) 
Center for Drug Evaluation and Research (CDER) 

Application Type BLA 

Application Number 761063

PDUFA Goal Date September 27, 2018

OSE RCM # 2017-2044

Reviewer Name(s) Bob Pratt, Pharm.D.

Team Leader Donella Fitzgerald, Pharm.D.

Deputy Division Director Jamie Wilkins Parker, Pharm.D.

Review Completion Date June 19, 2018

Subject Evaluation of need for a REMS

Established Name Galcanezumab

Trade Name Emgality

Name of Applicant Eli Lilly and Company

Therapeutic Class

Formulation(s)

Monoclonal antibody that binds to calcitonin gene-related peptide

120 mg/mL solution

Dosing Regimen 120 mg injected subcutaneously once monthly, with a 240 mg loading 
dose as the initial dose

Reference ID: 4279879



2

Table of Contents

EXECUTIVE SUMMARY ............................................................................................................................................................3

1 Introduction........................................................................................................................................................................3

2 Background .........................................................................................................................................................................3

2.1 Product Information..............................................................................................................................................3

2.2 Regulatory History .................................................................................................................................................4

3 Therapeutic Context and Treatment Options ......................................................................................................4

3.1 Description of the Medical Condition.............................................................................................................4

3.2 Description of Current Treatment Options .................................................................................................4

4 Benefit Assessment..........................................................................................................................................................5

5 Risk Assessment & Safe-Use Conditions.................................................................................................................6

5.1 Serious Adverse Events , ......................................................................................................................................6

5.2 Severe Adverse Events .........................................................................................................................................7

5.3 Adverse Events of Special Interest..................................................................................................................7

5.3.1 Hypersensitivity ............................................................................................................................................7

5.3.2 Major Adverse Cardiovascular Events.................................................................................................7

5.3.3 Suicidal Ideation and Behavior ...............................................................................................................8

6 Expected Postmarket Use .............................................................................................................................................8

7 Risk Management Activities Proposed by the Applicant.................................................................................8

8 Discussion of Need for a REMS...................................................................................................................................8

9 Conclusion & Recommendations...............................................................................................................................9

10 Appendices ..................................................................................................................................................................10

10.1 References...............................................................................................................................................................10

Reference ID: 4279879



3

EXECUTIVE SUMMARY
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and mitigation 
strategy (REMS) for the new molecular entity Emgality (galcanezumab) is necessary to ensure the benefits of 
this product outweigh the risks.  Eli Lilly and Company (Lilly) submitted a Biologics License Application (BLA 
761063) on September 27, 2017, with the proposed indication for the prophylaxis of migraine in adults.  The 
most important safety concern associated with galcanezumab is hypersensitivity.  The Applicant did not 
submit a REMS or other risk management plan with the application and proposed that labeling will 
adequately communicate the safety risks. 

DRISK and the Division of Neurology Products (DNP) agree that a REMS is not necessary to ensure the 
benefits of galcanezumab outweigh the risks.  Migraine is a common disorder that can result in physical 
impairment and the inability for patients to perform everyday activities such as attending school or work, as 
well as disability in social functioning.  Galcanezumab showed substantial evidence of efficacy based on 
significant reductions observed in the monthly average number of migraine headache days compared with 
placebo in the trials of episodic and chronic migraine.  Based on the safety profile and efficacy demonstrated 
in the clinical trials, the benefit-risk profile is acceptable and risk mitigation beyond labeling is not required.

1 Introduction
This review by the Division of Risk Management evaluates whether a risk evaluation and mitigation strategy 
(REMS) for the new molecular entity Emgality (galcanezumab) is necessary to ensure the benefits of this 
product outweigh its risks.  Eli Lilly and Company (Lilly) submitted a Biologics License Application 
(BLA 761063) on September 27, 2017, with the proposed indication for the prophylaxis of migraine in adults.  
This application is under review in the Division of Neurology Products (DNP).  The Applicant did not submit a 
REMS or other risk management plan with the application and proposed that labeling will adequately 
communicate the safety risks. 

2 Background
2.1 PRODUCT INFORMATION

Galcanezumab, a new molecular entity (NME)a, is a humanized monoclonal antibody that selectively binds 
calcitonin gene-related peptide (CGRP) and blocks its biological activity.  CGRP is a neuropeptide expressed 
in trigeminal ganglia nerves that may mediate trigeminovascular pain transmission and vasodilation that 
play a role in migraine pathophysiology.  CGRP levels have been shown to increase during migraine and 
return to normal following administration of sumatriptan, an approved therapy for acute migraine.  
Intravenous infusion of CGRP induces migraine-like headache in patients, suggesting that CGRP may have a 
causal role in migraine.1  

a FDAAA factor (F): Whether the drug is a new molecular entity.
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Galcanezumab is a chronic therapyb supplied as a single-dose prefilled pen or a single-dose prefilled syringe.  
The proposed dosing of galcanezumab is 120 mg injected subcutaneously once monthly, with a 240 mg 
loading dose as the initial dose.  Galcanezumab is not approved currently in any other country.

2.2 REGULATORY HISTORY

The following is a summary of the regulatory history for BLA 761063 relevant to this review:  

 9/27/2017: BLA 761063 submission for the prophylaxis of migraine in adults.

 3/12/2018: A post mid-cycle meeting was held between the Agency and the Applicant via 
teleconference.  The Agency informed the Applicant that no major safety concerns have been 
identified and, based on the information currently available, we do not believe a REMS will be 
necessary.

 6/12/2018: A late-cycle meeting was held between the Agency and the Applicant.  The meeting 
background package indicated no issues related to risk management have been identified to date.  
There was no further discussion of risk management during the meeting.

3 Therapeutic Context and Treatment Options

3.1 DESCRIPTION OF THE MEDICAL CONDITION

Migraine is a common disorder that affects up to 12% of the general population in the U.S. and tends to run 
in families.2,c  The disorder is more common in women than men, with the highest prevalence in those aged 
30-39 years.3  Migraine is characterized by recurrent headaches that can last 4-72 hours and that are often 
accompanied by symptoms such as nausea, vomiting, and sensitivity to light and sound.  Migraine is 
generally categorized based on the frequency of migraine days per month.  Episodic migraine is defined as 
less than 15 migraine days per month, whereas chronic migraine is defined as 15 or more headache days per 
month, at least eight of which are typical migraine days.4  The headache attack may be preceded by or occur 
concurrently with visual, auditory, somatosensory, or motor symptoms known as migraine aura.  Migraine 
can result in physical impairment and the inability for patients to perform everyday activities such as 
attending school or work, as well as disability in social functioning.5,6,d    

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS

The acute headache attack of a migraine is treated with agents such as non-steroidal anti-inflammatory 
drugs or migraine-specific abortive medications, which include serotonin 5-HT receptor agonists such as 
sumatriptan, or ergotamine derivatives (dihydroergotamine).  Patients experiencing an average of one or 
more migraines per week often require prophylaxis in addition to acute medications.  FDA-approved 
preventative treatments include the anticonvulsants divalproex sodium and topiramate; the beta-blockers 
propranolol and timolol; and the neuromuscular blocking agent onabotulinumtoxin A.  The American 
Academy of Family Physicians considers divalproex, valproic acid, propranolol, timolol, topiramate, and the 

b FDAAA factor (D): The expected or actual duration of treatment with the drug. 
c FDAAA factor (A): The estimated size of the population likely to use the drug involved. 
d FDAAA factor (B): The seriousness of the disease or condition that is to be treated with the drug.
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antidepressant amitriptyline as first-line agents for pharmacologic migraine prophylaxis.7  Other medications 
have shown some efficacy in the prevention of migraine, but are not FDA-approved for the indication.  The 
existing treatments are associated with variable efficacy and tolerability and were not originally developed 
for migraine prevention.  None of these products currently require a REMS.  Of note, the NME erenumab, a 
monoclonal antibody directed toward the CGRP receptor, was approved as the first member of its class on 
May 17, 2018 for the preventive treatment of migraine.  A REMS was not required for its approval.  

4 Benefit Assessment
The clinical development program included three multicenter, randomized, double-blind, placebo-controlled 
Phase 3 studies of adult patients with episodic migraine or chronic migraine to evaluate the efficacy of 
galcanezumab for the prevention of migraine.  Study I5Q-MC-CGAG (CGAG) [NCT02614183] and 
Study I5Q-MC-CGAH (CGAH) [NCT02614196] evaluated galcanezumab prophylaxis for episodic migraine, 
whereas Study I5Q-MC-CGAI (CGAI) [NCT02614261] evaluated prophylaxis for chronic migraine.

 Study CGAG and Study CGAH were studies of replicate design that enrolled 858 patients and 915 
patients, respectively, with episodic migraine who were randomized in a 2:1:1 ratio to receive either 
placebo, 120 mg galcanezumab monthly (with a 240 mg loading dose), or 240 mg galcanezumab 
monthly for a duration of 6 months.  Acute treatment of migraine headache was allowed with some 
limitations.  The primary efficacy endpoint was the overall mean change from baseline in the number of 
monthly migraine headache days (MHD) of ≥30-minutes duration during the 6-month double-blind 
treatment period.  Secondary endpoints included the following:  the mean percentages of patients with 
reduction from baseline ≥50%, ≥75%, and ≥100% in monthly MHDs during the 6-month double blind 
treatment phase; the Migraine-Specific Quality of Life Questionnaire (MSQ) Role Function-Restrictive 
domain scoree change from baseline; and additional endpoints.

 Study CGAI enrolled 1,113 patients with chronic migraine who were randomized in a 2:1:1 ratio to 
receive either placebo, 120 mg galcanezumab monthly (with a 240 mg loading dose), or 240 mg 
galcanezumab monthly for 3 months.  Acute treatment of migraine headache was allowed with some 
limitations.  Patients who completed the 3-month double-blind treatment period could enter a 9-month 
open-label period.  The primary and secondary efficacy endpoints were the same as those previously 
described for Studies CGAG and CGAH, but were tested for the 3-month treatment period.

In Study CGAG, treatment with galcanezumab demonstrated a statistically significant improvement in the 
change from baseline in the monthly average number of MHD compared with placebo.  The least squares 
(LS) mean change from baseline in monthly MHD through Month 6 was -4.73 in the 120 mg group (p<0.001) 
and -4.57 in the 240 mg group (p<0.001) compared with -2.81 in the placebo group.  In terms of secondary 
endpoints, the mean percentage of patients with a reduction from baseline ≥50% in monthly MHD was 62% 
in the 120 mg group (p<0.001) and 61% in the 240 mg group compared (p<0.001) with 39% in the placebo 

e The Migraine-Specific Quality of Life Questionnaire version 2.1 (MSQ) is a 14-item PRO instrument that measures the 
impact of migraine across three essential aspects of a patient’s quality of life over the past 4 weeks: role function-
restrictive, role function-preventive, and emotional function. [Rendas-Baum R., et al. The psychometric properties of 
the Migraine-Specific Quality of Life Questionnaire version 2.1 (MSQ) in chronic migraine patients. Qual Life Res 2013; 
22:1123-1133.]
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group.  Reductions from baseline in monthly MHDs of ≥75%, and ≥100% were approximately the same value 
in each dose group, 38% and 15% respectively, and each showed significant improvement compared with 
placebo.  The MSQ Role Function-Restrictive domain score change from baseline also showed significant 
improvement over Month 4 to 6 compared with placebo in each dose group.

Study CGAH found results that were similar to those in Study CGAG.  Treatment with galcanezumab in Study 
CGAH demonstrated a statistically significant improvement in the change from baseline in the monthly 
average number of MHD compared with placebo.  The least squares (LS) mean change from baseline in 
monthly MHD through Month 6 was -4.29 in the 120 mg group (p<0.001) and -4.18 in the 240 mg group 
(p<0.001) compared with -2.28 in the placebo group.  In terms of secondary endpoints, the mean 
percentage of patients with a reduction from baseline ≥50% in monthly MHD was 59% in the 120 mg group 
(p<0.001) and 57% in the 240 mg group (p<0.001) compared with 36% in the placebo group.  Reductions 
from baseline in monthly MHDs of ≥75%, and ≥100% were approximately the same value in each dose 
group, 34% and 12% respectively, and each showed significant improvement compared with placebo.  The 
MSQ Role Function-Restrictive domain score change from baseline also showed significant improvement 
over Month 4 to 6 compared with placebo in each dose group. 

In Study CGAI, treatment with galcanezumab demonstrated a statistically significant improvement in the 
change from baseline in the monthly average number of MHD compared with placebo.  The least squares 
(LS) mean change from baseline in monthly MHD through Month 3 was -4.83 in the 120 mg group (p<0.001) 
and -4.62 in the 240 mg group (p<0.001) compared with -2.74 in the placebo group.  In terms of secondary 
endpoints, the mean percentage of patients with a reduction from baseline ≥50% in monthly MHD was 28% 
in the 120 mg group (p<0.001) and 28% in the 240 mg group (p<0.001) compared with 15% in the placebo 
group.  The remaining secondary endpoints did not show a statistically significant difference compared with 
placebo after adjustment for multiplicity testing.

The clinical reviewer concluded that substantial efficacy was demonstrated at both the 120 mg and 240 mg 
once monthly doses for the prophylaxis of migraine.f,8  The 240 mg dose was not observed to be more 
efficacious overall than the 120 mg dose.   

5 Risk Assessment & Safe-Use Conditions
In the pooled Phase 2 and Phase 3 studies, 2586 patients were exposed to galcanezumab.9   

 
 

5.1 SERIOUS ADVERSE EVENTS g,h

f FDAAA factor (C): The expected benefit of the drug with respect to such disease or condition.
g Any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-
threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a persistent 
or significant disability/incapacity, or a congenital anomaly/birth defect.  Important medical events that may not result 
in death, be life-threatening, or require hospitalization may be considered a serious adverse drug experience when, 
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 death occurred in a 36 year-old male who died of 

an undetermined cause two weeks after a single dose of galcanezumab 240 mg in a clinical pharmacology 
study.   Autopsy reported the death as accidental drowning, though further details regarding the cause of 
the event were not reported.

In the three placebo-controlled Phase 3 studies, nonfatal serious adverse events (SAEs) were reported in 
1.6% (23/1435) of patients in the galcanezumab group compared with 1.0% (14/1451) in the placebo group.  
The percentages of SAEs in the two galcanezumab dose groups were approximately equal (1.7% in the 
120 mg group and 1.5% in the 240 mg group).  There were no SAEs reported more than once in the 
galcanezumab dose groups with the exception of acute pancreatitis, which was reported in one patient in 
the galcanezumab 120 mg group and one patient in the 240 mg dose group.

In the pooled Phase 2 and Phase 3 studies, SAEs were reported in 2.7% (70/2586) of patients treated with 
galcanezumab.  Migraine (n=3) was the most commonly reported SAE, followed by the events acute 
myocardial infarction, appendicitis, cholelithiasis, intervertebral disc protrusion, nephrolithiasis, pancreatitis 
acute, seizure, urticaria, and uterine leiomyoma, each of which were reported two times.

5.2 SEVERE ADVERSE EVENTS

In the placebo-controlled Phase 3 studies, severe adverse events were reported in approximately 7% of 
patients in each of the placebo and treatment groups.  The percentages of severe adverse events in the two 
galcanezumab dose groups were approximately equal (6.7% in the galcanezumab 120 mg group and 6.9% in 
the galcanezumab 240 mg group).  The most frequently reported severe adverse events in the pooled 
treatment group were migraine (n=16 [1.1%]) and injection site pain (n=15 [1.1%]), compared with 9 [0.6%] 
and 18 [1.2%] of these severe events in the placebo group, respectively.

5.3 ADVERSE EVENTS OF SPECIAL INTEREST

5.3.1 Hypersensitivity

Two serious cases of non-immediate urticaria were reported in galcanezumab-treated patients during the 
open-label treatment phase and post-treatment phase of Study CGAI.  Both patients were treated with 
multiple agents such as epinephrine, corticosteroids, and antihistamines.  Galcanezumab was discontinued 
as a result of the SAE in one patient and was discontinued due to a protocol deviation in the second patient.  
There were also three severe cases of urticaria reported in association with galcanezumab, each of which 
required symptomatic treatment; galcanezumab was discontinued in one of the three patients.  

based upon appropriate medical judgment, they may jeopardize the patient or patient and may require medical or 
surgical intervention to prevent one of the outcomes listed in this definition.
h FDAAA factor (E): The seriousness of any known or potential adverse events that may be related to the drug and the 
background incidence of such events in the population likely to use the drug. 
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5.3.2 Major Adverse Cardiovascular Events

In the phase 3 placebo-controlled studies, the clinical reviewer identified cardiovascular or cerebrovascular 
SAEs in 5 patients (0.7%) in the galcanezumab 240 mg group compared with 4 patients (0.3%) in the placebo 
group.  There were no events in the galcanezumab 120 mg group.  SAEs that were reported in 
galcanezumab-treated patients include myocardial infarction, T wave abnormality with congestive heart 
failure and cardiomyopathy (reported as congenital), angina pectoris, transient ischemic attack, and 
pulmonary embolism.   SAEs reported in the placebo group include myocardial infarction, deep vein 
thrombosis, pulmonary embolism, and congestive heart failure.

A consult review provided by the Division of Cardiovascular and Renal Products (DCRP) assessed the 
literature for evidence concerning a theoretical risk of worsened ischemia conferred by CGRP antagonism.  
The review concluded that, although CGRP is a vasodilator in coronary arteries, its antagonism does not 
induce vasoconstriction nor affect the extent of ischemia secondary to coronary artery stenosis nor 
vasodilation secondary to a short period of ischemia.  Therefore, if CGRP plays a role in coronary flow 
regulation, there are redundant systems to override inhibition of this modulation both in healthy and 
diseased animals.  DCRP noted there were limitations in the data and information available and suggested 
an assessment of cardiovascular event rates using Sentinel be conducted in the postmarket setting.10  

5.3.3 Suicidal Ideation and Behavior

Suicidality assessments were performed during the double-blind treatment phase of the placebo-controlled 
phase 3 studies using the Columbia Suicide Severity Rating Scale (C-SSRS).  In the placebo group, 13 of 1411 
patients (0.92%) experienced suicidal ideation compared with 11 of 1414 patients (0.78%) in the pooled 
galcanezumab dose groups; one event in the galcanezumab group was considered serious as the patient 
experienced preparatory behavior along with active suicidal thoughts.  There was one SAE of suicidal 
behavior reported for a patient receiving placebo, which involved an attempted suicide.  There were no 
significant differences identified in comparing the galcanezumab dose groups with each other or with the 
placebo group.

6 Expected Postmarket Use
The most likely prescribers of galcanezumab are neurologists or headache specialists who patients will be 
referred to.  The product is expected to be used primarily by patients in the outpatient setting as a chronic 
therapy.   Patients and their caregivers should be trained on how to prepare and administer galcanezumab 
prior to use, according to the Instructions for Use found in the labeling.

7 Risk Management Activities Proposed by the Applicant
The Applicant did not submit a REMS or other risk management plan with the application and proposed that 
labeling will adequately communicate the safety risks to prescribers and patients.11

8 Discussion of Need for a REMS
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Migraine is a common, chronic neurologic condition characterized by recurrent headache attacks with 
accompanying symptoms of nausea, vomiting, and sensitivity to light and sound. The attacks are of 
moderate to severe intensity and can at times be disabling and impact the quality of life.  There are several 
FDA approved drugs for the prophylaxis of migraine.  Erenumab, a monoclonal antibody directed toward the 
CGRP receptor, was approved as the first member of its class on May 17, 2018 for the preventive treatment 
of migraine; a REMS was not required for its approval.  The other existing drugs approved for prophylaxis of 
migraine are associated with variable efficacy and tolerability, and these treatments were not originally 
developed for migraine prevention.  

Based on the significant reductions observed in the monthly average number of migraine headache days 
compared with placebo in the Phase 3 trials of episodic and chronic migraine, as well as the improvements 
observed in the secondary efficacy endpoints, galcanezumab is efficacious.  The clinical reviewer concluded 
that efficacy was demonstrated at both the 120 mg and 240 mg once monthly doses for the prophylaxis of 
migraine.  The 240 mg dose was not observed to be more efficacious overall than the 120 mg dose.  
Therefore, the labeling will indicate a dosing and administration schedule of 120 mg once monthly as 
maintenance therapy.

Serious and severe adverse events were reported in approximately the same proportion of patients in each 
of the placebo and treatment groups.  The most important safety concern associated with galcanezumab is 
hypersensitivity, and the Applicant has proposed a warning and precaution for hypersensitivity in the label.  
There is also a theoretical risk of cardiovascular ischemia related to antagonism of CGRP vasodilatory effects, 
though this issue was discussed by the CDER Medical Policy Council on April 20, 2018, who concluded there 
is insufficient evidence to label the risk at this time.  

Based on the observed benefit of galcanezumab and the seriousness of migraine, a chronic disorder that can 
result in severe and debilitating headache attacks, the risks associated with galcanezumab do not pose 
unique REMS considerations.  Therefore, DRISK is not recommending a REMS for the management of the 
risks of galcanezumab therapy.

9 Conclusion & Recommendations
Based on the currently available data, the benefit-risk profile of galcanezumab is favorable, therefore, DRISK 
recommends that a REMS is not necessary to ensure the benefits of galcanezumab outweigh the risks.  

Should DNP have any concerns or questions or if new safety information becomes available, please send a 
consult to DRISK.
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