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EXECUTIVE SUMMARY
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular entity 
Reyvow™ (lasmiditan) is necessary to ensure the benefits of the drug outweigh the risks.  Eli Lilly and 
Company (Lilly) submitted a New Drug Application (NDA 211280) for lasmiditan on October 11, 2018.  The 
proposed indication is the acute treatment of migraine with or without aura in adults.  The most important 
safety concerns associated with lasmiditan include an impaired ability to drive, central nervous system (CNS) 
depression, and potential cardiovascular effects.  The Applicant did not submit a REMS or other risk 
management plan with the application and proposes that labeling will adequately communicate the risks. 

Migraine is a common disorder that can result in physical impairment and the inability of patients to 
perform everyday activities such as attending school or work, as well as disability in social functioning.  
Lasmiditan showed substantial evidence of efficacy based on significantly greater proportions of patients 
who were headache pain-free and free from the most bothersome symptom after receiving the treatment 
compared with placebo.  The Division of Risk Management (DRISK) has determined that a REMS is not 
needed to ensure the benefits of lasmiditan outweigh its risks.  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 evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular entity 
Reyvow™ (lasmiditan) is necessary to ensure the benefits of the drug outweigh its risks.  Eli Lilly and 
Company (Lilly) submitted a New Drug Application (NDA 211280) for lasmiditan on October 11, 2018.  The 
proposed indication is the acute treatment of migraine with or without aura 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. 

2 Background
2.1 PRODUCT INFORMATION

Lasmiditan, a new molecular entity (NME)a, is a human 5-hydroxytryptamine (5-HT) receptor agonist.  5-HT 
receptors include seven sub-families classified as 5-HT1 to 5-HT7.  The sub-family of 5-HT1 is implicated in 
migraine and includes the subtypes 5-HT1A, 5-HT1B, 5-HT1D, 5-HT1e, and 5-HT1F.

1  Within the CNS, 5-HT1F is 
expressed in regions involved in migraine, such as the cortex, hypothalamus, and trigeminal ganglia.  5-HT1F 
is also expressed in cerebral blood vessels, though in lower concentrations and without vasoconstrictive 
properties.  Lasmiditan is a selective 5-HT1F agonist that is believed to act centrally and peripherally to 
decrease the release of neuropeptides involved in pain pathways, including at the trigeminal nerve, that play 
a role in migraine pathophysiology.1  The drug is without significant pharmacological activity at 5-HT1B and 5-
HT1D receptors and appears to lack the vasoconstrictive effects of triptans that result from 5-HT1B activity.

a FDAAA factor (F): Whether the drug is a new molecular entity.
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Lasmiditan is an acute treatmentb to be supplied as 50 mg and 100 mg tablets for oral use.  The proposed 
dose is 50 mg, 100 mg, or 200 mg taken once for migraine, as needed.  No more than one dose should be 
taken in a 24-hour period.  Lasmiditan is not approved currently in any other jurisdiction.

2.2 REGULATORY HISTORY

The following is a summary of the regulatory history for NDA 211280 relevant to this review:  

 10/11/2018: NDA 211280 submission for the acute treatment of migraine with or without aura in 
adults.

 3/25/2019: 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 anticipate the need for a 
REMS.

 7/25/2019: A late-cycle meeting was held between the Agency and the Applicant.  The draft meeting 
minutes indicate there was no discussion related to a REMS 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. 2,3,c  The disorder is more common in women than men, with the highest prevalence in those 30-
39 years of age.4  Migraine is characterized by recurrent, disabling headaches that can last up to 72 hours 
and that are often accompanied by symptoms such as nausea, vomiting, and sensitivity to light and sound.  
The headache attack may be preceded by or occur concurrently with visual, auditory, somatosensory, or 
motor symptoms known as migraine aura.  The headache phase of migraine is due to activation of 
trigeminal sensory pathways that innervate pain-sensitive intracranial structures.5  Migraine can result in 
physical impairment and the inability of patients to perform everyday activities such as attending school or 
work, as well as disability in social functioning.6,d    

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS

The acute headache attack of a mild to moderate migraine may be treated with simple analgesics such as 
non-steroidal anti-inflammatory drugs.  For patients with moderate to severe migraine, the 5-HT1B/1D 
receptor agonists, including sumatriptan and other triptans, are widely considered to be first-line 
treatments.  5-HT1B and 5-HT1D receptors are located on peripheral trigeminal sensory nerve endings and on 
neurons in various other regions of the CNS.  However, triptans also bind to 5-HT1B receptors located on 
intra- and extra-cranial blood vessels and systemic blood vessels, which can cause vasoconstriction.5  For this 
reason, triptans are contraindicated in patients with coronary artery disease, peripheral vascular disease, 
cerebrovascular disease, and uncontrolled hypertension.  There are seven different triptans approved in 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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U.S. in various formulations that include subcutaneous, intranasal, and oral.  The ergot alkaloid 
dihydroergotamine (DHE), which is a non-specific 5-HT1 agonist, can be of use in patients who are intolerant 
or not responsive to triptan therapy.  However, DHE also has vasoconstrictive properties and carries similar 
contraindications as the triptans.1  None of the treatments currently approved for acute migraine have 
required a REMS.

Patients experiencing an average of one or more migraines per week often require prophylaxis in addition to 
acute treatments.  There are several drug classes used for the prevention of migraine, which include beta-
blockers such as propranolol and timolol, tri-cyclic antidepressants, the anticonvulsants topiramate and 
valproate, and the calcitonin gene-related peptide antagonists approved in 2018, which include erenumab, 
fremanezumab, and galcanezumab.  Additionally, the neuromuscular blocking agent onabotulinumtoxin A is 
approved for prophylaxis in patients with chronic migraine.  None of these agents have required a REMS for 
the prophylaxis indication.

4 Benefit Assessment
The clinical development program included two randomized, double-blind, placebo-controlled Phase 3 
studies of single migraine attacks in adult patients who had a history of disabling migraine for at least one 
year and 3-8 headache attack days per month.7  Patients with cardiovascular risk factors (e.g., baseline 
hypertension, smoking, elevated cholesterol) in addition to migraine were allowed to enroll in the studies.

 Study 301/LAHJ [NCT02439320] randomized 2,231 patients to a placebo-controlled 2-dose sequence 
that included lasmiditan or placebo for the initial dose, and the same dose of lasmiditan or placebo for a 
second dose, if needed, over a treatment period of up to 8 weeks; all patients initially randomized to 
placebo received placebo for the optional second dose.  Patients randomized to lasmiditan received 
lasmiditan 100 mg, or lasmiditan 200 mg within 4 hours of headache onset.    The co-primary endpoints 
for efficacy compared the proportion of patients in the lasmiditan group with the placebo group who 
were headache pain-free and free of the most bothersome symptome (MBS) 2 hours after the first dose.  
Tests of endpoints were conducted at a one-sided significance level of 0.025.  By pre-specified rule, only 
first dose data was used for the statistical analyses of efficacy.  Patients who completed the study were 
eligible to enroll in an open-label extension to evaluate long-term safety.

 Study 302/LAHK [NCT02605174] was a study of similar design to Study 301 but randomized 3,005 
patients to treatment with either placebo, lasmiditan 50 mg, lasmiditan 100 mg, or lasmiditan 200 mg.  
Study 302 also included patients with cardiovascular disease, which was defined as uncontrolled 
hypertension, clinically significant coronary artery disease, or clinically significant arrhythmia.  
Hypertension made up a large percentage of the patients defined as having cardiovascular disease.  The 
co-primary efficacy endpoints were the same as those described for Study 301.  Patients who completed 
the study were eligible to enroll in the open-label extension.

The FDA analysis excluded 29 patients from Study 301 and 34 patients from Study 302 whose migraine 
attacks did not reach the required severity at the time of dosing.

e The most bothersome symptom is defined as the migraine-associated symptom identified by the patient from among 
nausea, phonophobia, and photophobia.
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In Study 301, a significantly greater proportion of patients were headache pain-free in the lasmiditan 200 mg 
group (32% [p<0.001]) and 100 mg group (28% [p<0.001]) compared with the placebo group (15%) 2 hours 
after the first dose.  Freedom from the MBS also showed a significantly greater response in the lasmiditan 
200 mg group (41% [p<0.001]) and lasmiditan 100 mg group (41% [p<0.001]) compared with the placebo 
group (30%) 2 hours after the first dose.

Similar findings were observed in Study 302.  A significantly greater proportion of patients were headache 
pain-free in the lasmiditan 200 mg group (39% [p<0.001]), 100 mg group (31% [p<0.001]), and 50 mg group 
(28% [p=0.006]) compared with the placebo group (21%) 2 hours after the first dose.  Freedom from the 
MBS also showed a significantly greater response in the lasmiditan 200 mg group (49% [p<0.001]), 
lasmiditan 100 mg group (44% [p<0.001]), and lasmiditan 50 mg group (41% [p=0.014]) compared with the 
placebo group (33%) 2 hours after the first dose.

The statistical reviewer concluded that the 50 mg, 100 mg, and 200 mg doses are efficacious for the acute 
treatment of migraine.8  The clinical reviewer found that the two Phase 3 studies demonstrated that 
lasmiditan leads to increased rates of pain freedom and freedom from the MBS at 2 hours after treatment of 
a single migraine attack, and that the effects were statistically significant, clinically meaningful, and 
reproducible across all treatment groups compared to placebo.9,f

5 Risk Assessment & Safe-Use Conditions
In the pooled Phase 3 studies, a total of 3177 patients were exposed to lasmiditan.  In the All-Lasmiditan 
pool, a total of 4081 patients were exposed to lasmiditan; this number includes lasmiditan-treated patients 
from the Phase 2 and Phase 3 studies as well as patients who received placebo in Studies 301 and 302 but 
subsequently received lasmiditan in the open-label extension.10

5.1 SERIOUS ADVERSE EVENTS g,h

No deaths were reported in patients who took lasmiditan in any of the Phase 2 or Phase 3 studies through 
the 120-day safety update.

In the pooled Phase 3 studies, serious adverse events (SAEs) were reported in 0.3% (8/3177) of patients in 
the lasmiditan group compared with 0.2% (3/1262) in the placebo group.  Of the 8 lasmiditan-treated 
patients reporting an SAE, one patient received the 50 mg dose regimen, two patients received the 100 mg 
regimen and five patients the 200 mg regimen.  SAEs in the lasmiditan group included hypertension, 
hypotension, benign pituitary tumor, presyncope, surgery, asthma, deep vein thrombosis, and somatic 

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, 
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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symptom disorder.  The SAEs of deep vein thrombosis and somatic symptom disorder occurred prior to the 
patients receiving study drug.

In the All-Lasmiditan pool, treatment-emergent SAEs occurred in 0.4% (16/4081) of lasmiditan-treated 
patients.  None of the treatment-emergent SAEs were experienced by more than one patient.  

5.2 SEVERE ADVERSE EVENTS

In the pooled Phase 3 studies, severe adverse events were reported in 2.4% (n=76) of patients in the 
lasmiditan group compared with 0.8% of patients (n=11) in the placebo group.  The most frequently 
reported severe adverse events in the lasmiditan group were dizziness (n=29 [0.9%]), fatigue (n=9 [0.3%]), 
somnolence (n=8 [0.3%]), nausea (n=8 [0.3%]), balance disorder (n=4 [0.1%]), and vertigo (n=4 [0.1%]).  
Patients receiving the 200 mg dose regimen experienced 54% of the severe events, compared with 33% of 
patients who received the 100 mg regimen and 13% of patients using the 50 mg regimen.11

5.3 ADVERSE EVENTS OF SPECIAL INTEREST

5.3.1 Impaired Driving

Simulated driving performance was measured in two studies in healthy volunteers.  The first study evaluated 
the effect of lasmiditan compared with placebo at the time of maximum plasma concentration (90 minutes 
after dosing).  This study found that all doses of lasmiditan tested (50, 100, and 200 mg) were inferior to 
placebo on the primary measure, defined as the Standard Deviation of Lateral Position (SDLP).  In the second 
study, SDLP at 8, 12, and 24 hours post-dose was noninferior for 100 and 200 mg lasmiditan relative to 
placebo.

There were two traffic accidents experienced by patients in the All-Lasmiditan pool.  The accidents occurred 
two days and nine days after the most recent doses taken, respectively.  Each patient was also taking 
concomitant medications associated with relevant CNS effects.10

5.3.2 CNS Depression

During the controlled trials in patients with migraine, dizziness occurred in 9%,  of patients 
treated with lasmiditan 50 mg, 100 mg, and 200 mg, respectively compared to 3% of patients who received 
placebo.  Confusion and somnolence/sedation each occurred in approximately % of patients treated with 
lasmiditan compared to 2% of patients who received placebo.12

5.3.3 Cardiovascular Adverse Events

Cardiovascular TEAEs were reported in the controlled Phase 3 studies.  However, there were no ischemic 
cardiovascular TEAEs reported.  A greater percentage of lasmiditan-treated patients [n=30 (0.9%)] 
experienced cardiovascular TEAEs compared with patients who received placebo [n=5 (0.4%)].  These events 
mainly involved palpitations, heart rate increase, and tachycardia.  In contrast to these findings, some of the 
Phase 1 studies demonstrated small increases in systolic and diastolic blood pressures around one hour after 
dosing and consistent findings of slightly decreased heart rate.  Changes in vital signs returned to baseline 
approximately 3 to 6 hours after dosing.

Reference ID: 4503253
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Two patients in the All-Lasmiditan pool reported serious treatment-emergent cardiovascular AEs.  One 
patient with a pre-existing history of hypertension experienced treatment-emergent hypertension, whereas 
the second patient experienced bradycardia and sinus node dysfunction, which required placement of a 
pacemaker; the second patient had a baseline ECG that was suggestive of bradycardia.10 

6 Expected Postmarket Use
The most likely prescribers of lasmiditan are neurologists or headache specialists, though primary care 
providers could also utilize this treatment option depending on insurance coverage requirements.  The 
product is expected to be used primarily by patients in the outpatient setting as an acute therapy. 

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 manage the safety risks.

8 Discussion of Need for a REMS
The clinical reviewer concluded that substantial evidence of efficacy has been established for the use of 
lasmiditan for the acute treatment of migraine with or without aura.

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 acute treatment of migraine.  For patients with moderate to severe migraine, 
the 5-HT1B/1D receptor agonists, including sumatriptan and other triptans, are widely considered to be first-
line treatments.  The non-specific 5-HT1 agonist DHE can also be used in patients who are intolerant or not 
responsive to triptan therapy.  However, the triptans and DHE are limited by contraindications in patients 
with coronary artery disease, peripheral vascular disease, cerebrovascular disease, and uncontrolled 
hypertension, because of their vasoconstrictive properties.

The Phase 3 studies showed that significantly greater proportions of patients were headache pain-free and 
free from the MBS 2 hours after the first dose in the lasmiditan 50 mg, 100 mg and 200 mg groups 
compared with placebo.  Based on these findings, the clinical and statistical reviewers concluded that these 
dosages are efficacious for the treatment of acute migraine.

In the pooled Phase 3 studies, SAEs were reported in approximately the same proportion of patients in the 
placebo and lasmiditan groups, whereas slightly more severe adverse events occurred in patients treated 
with lasmiditan compared to placebo.  Most of the severe events associated with lasmiditan were related to 
CNS depression.  Accordingly, the most important safety concerns with the drug are impaired driving and 
dizziness, sedation, and confusion.  At the time of this review, the proposed label includes warnings and 
precautions for these concerns.  Although a safety signal was not observed in terms of serious 
cardiovascular adverse events, lasmiditan has not been well studied in patients with ischemic heart disease.   

Reference ID: 4503253
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Based on the observed benefit of lasmiditan and the seriousness of migraine, a chronic disorder that can 
result in severe and debilitating headache attacks, the risks associated with lasmiditan do not pose unique 
considerations for a REMS and can be managed by the labeling.  DRISK is not recommending a REMS for the 
management of the risks of lasmiditan therapy.

9 Conclusion & Recommendations
Based on the currently available data, the benefit-risk profile of lasmiditan is favorable, therefore, DRISK has 
concluded that a REMS is not necessary to ensure the benefits of lasmiditan 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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