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Efficacy, safety, and tolerability of rimegepant orally 
disintegrating tablet for the acute treatment of migraine: 
a randomised, phase 3, double-blind, placebo-controlled trial
Robert Croop, Peter J Goadsby, David A Stock, Charles M Conway, Micaela Forshaw, Elyse G Stock, Vladimir Coric, Richard B Lipton

Summary
Background Rimegepant, a small molecule calcitonin gene-related peptide receptor antagonist, has shown efficacy in 
the acute treatment of migraine using a standard tablet formulation. The objective of this trial was to compare the 
efficacy, safety, and tolerability of a novel orally disintegrating tablet formulation of rimegepant at 75 mg with placebo 
in the acute treatment of migraine.

Methods In this double-blind, randomised, placebo-controlled, multicentre phase 3 trial, adults aged 18 years or older 
with history of migraine of at least 1 year were recruited to 69 study centres in the USA. Participants were randomly 
assigned to receive rimegepant (75 mg orally disintegrating tablet) or placebo and instructed to treat a single migraine 
attack of moderate or severe pain intensity. The randomisation was stratified by the use of prophylactic medication 
(yes or no), and was carried out using an interactive web response system that was accessed by each clinical site. All 
participants, investigators, and the sponsor were masked to treatment group assignment. The coprimary endpoints 
were freedom from pain and freedom from the most bothersome symptom at 2 h postdose. The efficacy analyses 
used the modified intention-to-treat population, which included all patients who were randomly assigned, had a 
migraine attack with pain of moderate or severe intensity, took a dose of rimegepant or placebo, and had at least one 
efficacy assessment after administration of the dose. The safety analyses included all randomly assigned participants 
who received at least one dose of study medication. This study is registered with ClinicalTrials.gov, number 
NCT03461757, and is closed to accrual.

Findings Between Feb 27 and Aug 28, 2018, 1811 participants were recruited and assessed for eligibility. 1466 participants 
were randomly assigned to the rimegepant (n=732) or placebo (n=734) groups, of whom 1375 received treatment with 
rimegepant (n=682) or placebo (n=693), and 1351 were evaluated for efficacy (rimegepant n=669, placebo n=682). At 
2 h postdose, rimegepant orally disintegrating tablet was superior to placebo for freedom from pain (21% vs 11%, 
p<0·0001; risk difference 10, 95% CI 6–14) and freedom from the most bothersome symptom (35% vs 27%, p=0·0009; 
risk difference 8, 95% CI 3–13). The most common adverse events were nausea (rimegepant n=11 [2%]; placebo n=3 
[<1%]) and urinary tract infection (rimegepant n=10 [1%]; placebo n=4 [1%]). One participant in each treatment group 
had a transaminase concentration of more than 3 × the upper limit of normal; neither was related to study medication, 
and no elevations in bilirubin greater than 2 × the upper limit of normal were reported. Treated participants reported 
no serious adverse events.

Interpretation In the acute treatment of migraine, a single 75 mg dose of rimegepant in an orally disintegrating tablet 
formulation was more effective than placebo. Tolerability was similar to placebo, with no safety concerns.
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Introduction
Migraine is a chronic, complex neurobiological disorder 
that is among the most common disabling health 
conditions, affecting an estimated 960 million people 
worldwide and peaking in prevalence between the 
ages of 25 years and 55 years.1 Migraine has negative 
effects, such as diminished quality of life and reduced 
productivity, and limited participation in professional, 
academic, and social settings. The total migraine 
population is 75% female; thus, the burden of migraine 
falls most heavily on women of reproductive age (ie, 
women aged 15–49 years).

A range of acute treatments has shown efficacy and 
safety in migraine, including simple analgesics, non-
steroidal anti-inflammatory drugs, and 5-HT1B/1D receptor 
agonists (ie, triptans).2 Despite the existence and wide 
availability of evidence-based therapies, about one-third 
of people with migraine do not respond to triptans,3 and 
approximately 3·5 million individuals in the USA cannot 
use them because of cardiovascular contraindications.4 
Among people with migraine who have no restrictions on 
choice of acute treatment, one-third remain dissatisfied 
with their current treatment.5 More than 80% of people 
who are dissatisfied cite slow onset of action, incomplete 
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relief, a return of headache pain within 24 h of an initial 
response to treatment (ie, relapse), and side-effects as 
reasons for dissatisfaction; 56% are not satisfied with the 
formulation of medication they currently are taking.5 
Although headache is highly prevalent and accounts for 
4·4% of visits to general practices in the UK,6 low rates of 
satisfaction are possibly related to the fact that fewer than 
25% of individuals with episodic migraine who consult 
a health-care professional for headache are accurately 
diagnosed and given evidence-based treatment.7

Although migraine pathogenesis is multifactorial, a 
substantial body of preclinical and clinical evidence 
implicates calcitonin gene-related peptide (CGRP) as an 
essential element;8 CGRP concentrations increase during 
attacks and decrease in response to treatment.9,10 The 
drive to better understand migraine pathophysiology led 
to CGRP becoming a therapeutic target of interest, and 
to the development of a new class of anti-CGRP acute 
and preventive treatments for migraine that are highly 
specific and have excellent tolerability.11

Rimegepant is an orally administered small molecule 
CGRP receptor antagonist,12 with efficacy in the acute 
treatment of migraine. In an earlier double-blind, 
randomised, placebo-controlled, dose-ranging, phase 2b 
study,13 811 adults with migraine were treated with 
rimegepant oral capsules in single doses ranging from 
10 mg to 600 mg, sumatriptan 100 mg oral encapsulated 
tablets, or matching placebo. Dose response was flat and 
broad, and durable efficacy was shown at multiple doses. 

The 75 mg dose of rimegepant was selected for phase 3 
trials because it was significantly superior to placebo 
on the pain-free, nausea-free, photophobia-free, and 
phonophobia-free endpoints at 2 h, had sustained 
benefits through 48 h postdose, and was well tolerated. 
Two methodologically identical, randomised, double-
blind, placebo-controlled phase 3 trials (NCT03235479; 
NCT03237845) were subsequently done with rimegepant 
75 mg oral tablet. Each trial showed that rimegepant 
was significantly more effective than placebo on the 
coprimary efficacy endpoints of freedom from pain and 
freedom from the most bothersome symptom associated 
with migraine at 2 h postdose, and on key secondary 
endpoints, including 2 h pain relief.

An orally disintegrating tablet (ODT) of rimegepant 
was developed by Biohaven Pharmaceuticals with the 
intention of optimising its absorption rate and allowing 
administration without liquids, which might be of 
clinical importance to patients with migraine who 
experience nausea and vomiting. A phase 1 study14 of the 
ODT formulation administered sublingually showed 
bioequivalence to and significantly faster absorption than 
the oral tablet used in previous phase 3 trials (time at 
which maximum concentration was reached [Tmax] 
1·48 h [SE 0·098] vs 1·92 h [0·163], p=0·0021); the 
range of Tmax for the ODT was less than half that of 
the oral tablet. Based on these pharmacokinetic findings, 
the current phase 3 trial was done with a 75 mg ODT 
formulation of rimegepant to establish its clinical efficacy 

Research in context

Evidence before this study
Since the work of Edvinsson and Goadsby in 1988, calcitonin 
gene-related peptide (CGRP) has been a therapeutic target for 
the acute and preventive treatment of migraine. For acute 
treatment, at least seven CGRP receptor antagonists have been 
developed; of these, only three are known to remain in 
development. Two orally administered compounds 
(ie, rimegepant and ubrogepant) remain in development as 
acute treatments; the novel orally disintegrating tablet (ODT) 
formulation of rimegepant was developed to optimise patient 
convenience and response. A PubMed search with no date or 
language restrictions using the terms “CGRP,” “migraine,” 
and “small molecule” retrieved 44 articles, with no phase 3 
clinical trials related to any of the remaining CGRP receptor 
antagonists. Two previous studies with rimegepant at 75 mg as 
oral tablets and two with ubrogepant at 25 mg, 50 mg, and 
100 mg oral tablets, have shown that both small molecule CGRP 
drugs are effective in the acute treatment of migraine.

Added value of this study
We provide results from the first phase 3 clinical trial of the ODT 
formulation of rimegepant at 75 mg for the acute treatment of 
migraine and confirm findings from multiple earlier studies 
showing benefits in migraine from anti-CGRP medications. 
Rimegepant was significantly more effective than placebo on 

the coprimary efficacy endpoints of freedom from pain and the 
most bothersome symptom at 2 h postdose, and on 
19 secondary efficacy endpoints; its safety and tolerability were 
similar to placebo. Unique among drugs in the gepant class, 
rimegepant has shown efficacy as soon as 60 min and as long 
as 48 h after a single dose. With early and sustained therapeutic 
action, the 75 mg ODT formulation of rimegepant should be 
clinically useful for the acute treatment of migraine.

Implications of all the available evidence
This study provides evidence that rimegepant (75 mg ODT) is 
more effective than placebo in the acute treatment of migraine 
and that it is safe and well tolerated, providing attributes desired 
by people with migraine—specifically, rapid and sustained relief 
of migraine pain with few or no side-effects. Positive response 
shown at 60 min postdose and continuing through 48 h 
postdose suggests that rimegepant’s duration of effect might 
provide advantages over triptans and other gepants. Future 
clinical trials should establish the benefits of rimegepant across 
multiple attacks and identify patient groups most likely to 
respond to the ODT formulation. In addition, the benefits of 
rimegepant in migraine subpopulations with the greatest 
unmet treatment needs, including those with cardiovascular 
contraindications or lack of response to triptans, should be 
studied, and long-term safety should be assessed.
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versus placebo, with particular focus on the time profile 
of clinical response. The objective of the present trial 
was to establish the efficacy, safety, and tolerability of the 
75 mg ODT formulation of rimegepant compared with 
placebo in the acute treatment of migraine.

Methods
Study design
This randomised, double-blind, multicentre, phase 3 
trial of a single 75 mg dose of rimegepant as an ODT 
versus placebo in the acute treatment of migraine 
was done at 69 study centres in the USA in accordance 
with the principles of the Guidelines for Good Clinical 
Practice, the Declaration of Helsinki, and all applicable 
local regulations. The protocol was approved by Advarra 
IRB (Columbia, MD, USA) and is available in the 
appendix.

Participants
Eligible participants included men and women aged 
18 years and older with at least a 1-year history of migraine 
with or without aura according to the criteria of the third 
edition of the International Classification of Headache 
Disorders (beta version);15 migraine onset before age 
50 years; at least two and not more than eight migraine 
attacks of moderate or severe intensity per month, and 
fewer than 15 days per month with migraine or non-
migraine headache within the past 3 months. Participants 
had to be able to distinguish migraine attacks from 
attacks of tension-type and cluster headache, and those 
taking preventive migraine medication had to be on a 
stable dose for at least 3 months before study entry. If all 
other criteria for inclusion were met, participants with 
contraindications to triptans could be included.

Participants were excluded if they had any medical 
condition that might interfere with study assessments of 
efficacy and safety or expose participants to undue risk 
of a significant adverse event, as decided by the investi
gator (case by case). Participants were also excluded if 
they had been treated for or showed evidence of alcohol 
or drug abuse within the past 12 months; had a history 
of drug or other allergy that made them unsuitable 
for participation; or had electrocardiogram (ECG) or 
laboratory test findings that raised safety or tolerability 
concerns. Complete criteria for exclusion from the study 
are available in the study protocol.

Participants provided written informed consent before 
they were screened.

Randomisation and masking
Participants were randomly assigned in a 1:1 ratio, stratified 
by use of prophylactic migraine medication (yes or no), 
via an interactive web response system to rimegepant 
or placebo for treatment of a single migraine attack of 
moderate or severe pain intensity. Both rimegepant and 
placebo, which matched in appearance and flavour, were 
provided to participants in individual sealed blister cards. 

Participants were assigned to double-blind treatment at 
the clinical sites using an interactive web response system. 
The randomisation system also determined which 
container of blinded medication the participant would 
receive. The interactive web response system was operated 
and managed by an independent contract research organ
isation, which was not involved in any other operational 
parts of the clinical trial. All participants, investigators, and 
study personnel were masked to treatment assignments.

Procedures
This study included a screening period (3–28 days), an 
acute treatment phase during which the participants 
could treat a single qualifying migraine (up to 45 days), 
and an end-of-treatment visit (within 7 days after dosing of 
study medication). Screened participants were entered 
into an interactive web response system. After undergoing 
all screening procedures, participants returned to study 
centres within 3–28 days of signing informed consent. 
They were randomly assigned to study treatment and 
provided with an electronic diary (eDiary). To ensure 
proper understanding and use of the eDiary, study 
personnel instructed the participants on the use of the 
eDiary and required them to complete a practice session 
using the eDiary before leaving the study site.

Participants were given a single dose of study medica
tion to be administered sublingually, and instructed to 
treat a migraine attack with pain of moderate or severe 
intensity after answering eDiary questions about their 
current pain and symptoms, and identifying their 
currently most bothersome symptom from among the 
migraine-associated symptoms of phonophobia, photo
phobia, and nausea. Participants were prompted by the 
eDiary to enter information about their symptoms at 
fixed timepoints over a 48 h period after taking study 
medication. Retrospective data entry was not permitted. 
Pain intensity, the presence or absence of associated 
symptoms, and ratings of functional disability were 
assessed at the onset of the treated attack and at 
minutes 15, 30, 45, 60, and 90 and at hours 2, 3, 4, 6, 8, 24, 
and 48 postdose. Functional disability was rated on a 
four-point scale, with responses that ranged from 
normal functioning (score of zero) to required bed rest 
(score of three). Participants were allowed to take rescue 
medications (eg, aspirin, ibuprofen, acetaminophen [up 
to 1000 mg/day], naprosyn [or any other non-steroidal 
anti-inflammatory], antiemetics, or baclofen; appendix 
p 50) after 2 h postdose. Within 7 days of the treated 
attack (plus 2 days [ie, up to 9 days], if necessary), 
participants returned to the study site for review of the 
eDiary, assessment of medication compliance, and 
monitoring of tolerability and safety. Participants who 
had not had an attack of moderate or severe pain 
intensity within 45 days of randomisation were 
instructed to return unused study medication and the 
eDiary to the study centre, and completed all end of 
study procedures.

See Online for appendix
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Outcomes
The coprimary efficacy endpoints were freedom from 
pain and freedom from the most bothersome symptom 
associated with migraine (ie, phonophobia, photophobia, 
or nausea) at 2 h postdose. Pain intensity was measured 
on a four-point Likert scale (0=none, 1=mild, 2=moderate, 
3=severe). The most bothersome symptom (nausea, 
phonophobia, or photophobia) was measured using a 
binary scale (0=absent, 1=present).

The 21 secondary endpoints tested were organised into 
three categories. The first category, endpoints measured 

at 2 h postdose, included pain relief, freedom from 
photophobia, freedom from phonophobia, freedom from 
nausea, and ability to function normally at 2 h. Pain relief 
was measured on the same scale as freedom from pain, 
and was defined as initial pain of moderate to severe 
intensity reduced to mild or no intensity. Photophobia, 
phonophobia, and nausea were measured on a binary 
scale (ie, absent or present). Freedom from these 
symptoms corresponded to absent. The ability to function 
normally was measured on a four-point functional 
disability scale, with response options of normal 
function, mild impairment, severe impairment, or 
required bedrest. The second category, endpoints that 
reflect early action, included freedom from pain at 
90 min, freedom from most bothersome symptom at 
90 min, pain relief at 90 min, ability to function normally 
at 90 min, pain relief at 60 min, and ability to function 
normally at 60 min. Freedom from pain and freedom 
from most bothersome symptom were both measured in 
the same manner as they were for the primary endpoints 
at 2 h postdose. Pain relief and the ability to function 
normally were measured in the same manner as they 
were at 2 h. The final category, endpoints that measured 
durability of the effect of the drug, included assessments 
of treatment effects from 2 h to 24 h and 2 h to 48 h 
postdose—specifically sustained freedom from pain; 
sustained freedom from most bothersome symptom; 
sustained pain relief; and sustained ability to function 
normally. Sustained freedom from pain from 2 h to 24 h 
or 2 h to 48 h indicated that the participant was free from 
pain during the time interval. Sustained freedom from 
the most bothersome symptom indicated freedom from 
the most bothersome symptom during the interval. 
Sustained pain relief indicated that, after experiencing 
pain of moderate or severe intensity before treatment, 
the participant reported no more than mild pain during 
the interval. Sustained ability to function normally 
indicated the participant reported the absence of 
functional disability throughout the interval. This last 
category also measured probability of using rescue 
medications within 24 h of dosing and pain relapse from 
2 h to 48 h postdose. The probability of rescue medication 
use was calculated on the basis of the number of 
participants in each group who reported using such 
medications. Pain relapse represents the percentage of 
participants who were pain-free at 2 h but then later had 
some amount of pain.

Safety and tolerability assessments included adverse 
events, serious adverse events, ECG, vital signs, physical 
measurements, routine laboratory tests, and the Sheehan 
Suicidality Tracking Scale (appendix pp 53–54).16

Statistical analysis
On the basis of two previous phase 3 studies of a similar 
design,17,18 it was assumed that approximately 85% of 
715 participants randomly assigned to each treatment 
group would have a qualifying migraine attack in the 

Figure 1: Trial profile
*Participants who did not take study medication, did not have a migraine attack of moderate to severe pain 
intensity, or who did not provide at least one postdosing efficacy data point were excluded from the modified 
intention-to-treat population. 
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allotted time period, leaving roughly 600 treated partici
pants in each treatment group. Also, on the basis of the 
results of previous research with rimegepant,13,17 it 
was estimated that 600 participants would provide 
more than 95% power to detect a difference between 
rimegepant and placebo on freedom from pain and the 
most bothersome symptom at 2 h postdose. If the true 
placebo responses for freedom from pain and the most 
bothersome symptom were 11% and 27%, as observed in 
this study, then the study would have had 95% power if 
the true placebo-subtracted values for freedom from 
pain and the most bothersome symptom were 8% and 
10%. Having at least 95% power on each coprimary 
endpoint provided at least 90% power to detect a 
difference on both endpoints jointly. Power calculations, 
based on the previous phase 3 studies, were also done 
for all of the secondary endpoints. The endpoints were 
then ordered by power and clinical relevance for the 
sequential testing procedure.

The efficacy analyses used the modified intention-to-
treat population, which included participants who were 
randomly assigned, took study medication, had a migraine 
attack of moderate or severe pain intensity before 
treatment, and provided at least one post-treatment efficacy 
datapoint. Rimegepant was tested for superiority to 
placebo at an α of 0·05 on freedom from pain at 2 h 
postdose and freedom from the most bothersome 
symptom at 2 h postdose. Both endpoints were evaluated 
using Cochran-Mantel-Haenszel tests. The tests for 
freedom from pain and the most bothersome symptom 
were stratified by the use of preventive migraine 
medication (yes or no). These tests were done using the 
modified intention-to-treat population, with missing data 
at 2 h postdose imputed to be failure (ie, non-completers 
were classified as failure). Participants who took rescue 
medication before or at the time of assessment were also 
imputed as failure. Sensitivity analyses were also done, 
and these are fully described in the statistical analysis plan.

To control the type I statistical error rate at 0·05, a 
hierarchical gate-keeping procedure was applied, with 
a prespecified sequence of comparisons from the 
coprimary endpoints through the secondary endpoints in 
the order listed in the protocol. A comparison was done 
only if the preceding comparison had a two-sided p value 
of 0·05 or less. Results are presented in the sequence in 
which they were evaluated.

The safety analyses included all randomly assigned 
participants who received at least one dose of study 
medication. Safety was assessed through adverse events 
and serious adverse events, which were ultimately coded 
using the Medical Dictionary for Regulatory Activities 
(version 21·1). The safety assessment included evaluation 
of laboratory values, vital signs, and ECG.

A data monitoring committee was not used for this 
single-dose study.

The study is registered with ClinicalTrials.gov, number 
NCT03461757.

Rimegepant 75 mg 
ODT (n=669)

Placebo (n=682) Total (n=1351)

Age, years 40·3 (12·1) 40·0 (11·9) 40·2 (12·0)

Sex

Female 568 (85%) 579 (85%) 1147 (85%)

Male 101 (15%) 103 (15%) 204 (15%)

Ethnicity

Hispanic or Latino 116 (17%) 135 (20%) 251 (19%)

Non-Hispanic or non-Latino 553 (83%) 547 (80%) 1100 (81%)

Race

American Indian or Alaska Native 4 (1%) 3 (<1%) 7 (1%)

Asian 8 (1%) 19 (3%) 27 (2%)

Black or African American 141 (21%) 125 (18%) 266 (20%)

Native Hawaiian or other Pacific 
Islander

11 (2%) 5 (1%) 16 (1%)

White 496 (74%) 521 (76%) 1017 (75%)

Multiple 7 (1%) 9 (1%) 16 (1%)

Missing 2 (<1%) 0 2 (<1%)

Weight, kg 85·8 (23·6) 84·0 (22·9) 84·8 (23·2)

Height, cm 165·9 (9·1) 165·5 (8·5) 165·7 (8·8)

Body-mass index, kg/m² 31·1 (8·2) 30·6 (8·0) 30·9 (8·1)

Primary migraine type

Migraine without aura 480 (72%) 462 (68%) 942 (70%)

Migraine with aura 189 (28%) 220 (32%) 409 (30%)

Age at disease onset, years 20·9 (10·2) 21·1 (10·2) 21·0 (10·2)

Duration of untreated attacks, h 28·7 (21·5) 30·4 (21·7) 29·5 (21·6)

Moderate to severe attacks per month 4·6 (1·8) 4·5 (1·8) 4·6 (1·8)

Most bothersome symptom, historical

Photophobia 394 (59%) 376 (55%) 770 (57%)

Nausea 148 (22%) 169 (25%) 317 (23%)

Phonophobia 125 (19%) 136 (20%) 261 (19%)

Not reported 2 (<1%) 1 (<1%) 3 (<1%)

Most bothersome symptom, treated attack

Photophobia 359 (54%) 374 (55%) 733 (54%)

Phonophobia 108 (16%) 101 (15%) 209 (15%)

Nausea 189 (28%) 195 (29%) 384 (28%)

Missing 13 (2%) 11 (2%) 24 (2%)

Data are mean (SD) or n (%). ODT=orally disintegrating tablet.

Table 1: Demographics and baseline characteristics

Figure 2: Rimegepant versus placebo for freedom from pain and freedom 
from the MBS at 2 h postdose
Rimegepant was significantly better than placebo on both endpoints (p<0·001). 
MBS=most bothersome symptom.
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Role of the funding source
The study was funded and done by Biohaven 
Pharmaceuticals, which participated in study design, 
data analysis and interpretation, and drafting of the 
Article. The authors made all final content decisions. 
The corresponding author had full access to all study 
data and was responsible for the decision to submit for 
publication.

Results
Between Feb 27 and Aug 28, 2018, 1811 participants were 
recruited and assessed for eligibility. Of these 1811, 
1466 participants were randomly assigned, 1375 randomly 
assigned participants experienced a qualifying migraine 
within 45 days of randomisation and took study medi
cation, and 1351 were evaluated for efficacy (rimegepant 
n=669, placebo n=682; figure 1). Participants had a mean 

age of 40·2 years (SD 12·0), and most were female (85%) 
and white (75%; table 1). Participants had a mean weight 
of 84·8 kg (SD 23·2) and a mean body-mass index 
of 30·9 kg/m² (SD 8·1). The primary migraine type 
was migraine without aura in 70% of participants and 
migraine with aura in 30% of participants. The mean 
history of moderate to severe attacks per month was 
4·6 (SD 1·8), and untreated attacks lasted a mean of 
29·5 h (SD 21·6). Historically, the most bothersome 
symptom was photophobia for 770 (57%) participants, 
nausea for 317 (23%), and phonophobia for 261 (19%). For 
the treated attack, the most bothersome symptom was 
photophobia for 733 (54%) participants, phonophobia for 
209 (15%), and nausea for 384 (28%).

On the coprimary outcome measures at 2 h postdose 
(figure 2), rimegepant was superior to placebo for 
freedom from pain (21% vs 11%, p<0·0001; risk difference 

Figure 3: Forest plot of primary and secondary endpoints
All comparisons of rimegepant with placebo were statistically significant in hierarchical testing, except freedom from nausea at 2 h postdose and no pain relapse from 2–48 h postdose. Percentages are 
Cochran-Mantel-Haenszel estimates. 
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Freedom from phonophobia at 2 h postdose

Sustained freedom from pain from 2–48 h postdose 

Pain relief at 60 min postdose

Ability to function normally at 60 min postdose

Freedom from nausea at 2 h postdose

No pain relapse from 2–48 h postdose

Risk difference (95% CI)

10·4 (6·5 to 14·2)

8·3 (3·4 to 13·2)

16·1 (10·8 to 21·3)

12·3 (7·4 to 17·2)

20·1 (15·1 to 25·2)

9·3 (4·9 to 13·7)

15·0 (10·7 to 19·3)

12·7 (8·3 to 17·2)   

16·9 (12·0 to 21·9)

6·7 (2·5 to 11·0)

10·6 (6·3 to 14·9)

8·8 (3·7 to 13·9)

8·9 (4·3 to 13·6)

12·4 (7·1 to 17·6)

10·1 (6·9 to 13·4)

5·8 (1·2 to 10·4)

7·8 (4·4 to 11·1)

11·5 (5·3 to 17·7)

8·0 (4·9 to 11·1)

5·5 (0·5 to 10·6)

6·4 (2·3 to 10·6)

5·9 (–0·9 to 12·7)

13·3 (–0·4 to 27·1)

–5 0 5 10 15 20 25 30

Favours placebo Favours rimegepant

Primary endpoints

Freedom from pain at 2 h postdose

Freedom from most bothersome symptom at 2 h postdose

Secondary endpoints

Rimegepant

Events/patients (%)

142/669 (21·2)

235/669 (35·1)

397/669 (59·3)

255/669 (38·1)

320/669 (47·8)

181/669 (27·1)

574/669 (85·8)

198/669 (29·6)

282/669 (42·2)

155/669 (23·2)

174/669 (26·0)

198/593 (33·4)

202/669 (30·2)

332/669 (49·6)

105/669 (15·7)

183/669 (27·4)

101/669 (15·1)

188/451 (41·7)

90/669 (13·5)

246/669 (36·8)

149/669 (22·3)

203/397 (51·0)

90/142 (63·4)

Placebo

Events/patients (%)

74/682 (10·9)

183/682 (26·8)

295/682 (43·3)

176/682 (25·8)

189/682 (27·7)

121/682 (17·7)

483/682 (70·8)

115/682 (16·9)

172/682 (25·2)

112/682 (16·4)

105/682 (15·4)

150/611 (24·5)

145/682 (21·3)

254/682 (37·2)

38/682 (5·6)

147/682 (21·5)

50/682 (7·3)

135/447 (30·2)

37/682 (5·4)

213/682 (31·2)

108/682 (15·8)

194/430 (45·2)

37/74 (50·0)
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10, 95% CI 6–14) and freedom from the most bothersome 
symptom (35% vs 27%, p=0·0009; risk difference 8, 
95% CI 3–13).

Rimegepant was superior to placebo on all secondary 
endpoints, including pain relief and ability to function 
normally at 60 min postdose, freedom from pain and 
freedom from most bothersome symptom at 90 min 
postdose, rescue medication use within 24 h, and sustained 
freedom from pain and pain relief from 2 h to 24 h and 2 h 
to 48 h postdose (figure 3); the only exceptions were 
freedom from nausea and pain relapse. Because of the 
non-significant result on 2-h freedom from nausea and the 
preplanned hierarchical gate-keeping procedure for the 
analysis of efficacy, statistical inferences cannot be drawn 
for this endpoint and the subsequent endpoint of pain 
relapse from 2 h to 48 h postdose.

The percentage of participants reporting pain relief 
within the first 2 h after treatment with rimegepant and 
placebo is shown in figure 4. Participants treated with 
rimegepant were more likely to have relief of migraine 
headache pain during this observation period than 
participants treated with placebo.

The most common on-study adverse events were 
nausea (11 [2%] of 682 participants vs three [<1%] of 
693 participants) and urinary tract infection (ten [1%] of 
682 participants vs four [1%] of 693 participants; table 2). 
No serious adverse events were reported in treated 
participants. Although one participant in each treatment 
group had a transaminase concentration greater than 
3 × the upper limit of normal (ULN), there was no signal 
of hepatotoxicity; neither event was assessed as related to 
study medication, and no participant in either group had 
elevations in bilirubin greater than 2 × ULN.

Discussion
Rimegepant was significantly more effective than 
placebo for the acute treatment of a single attack of 
moderate or severe pain intensity. Statistically significant 
superiority was shown on the coprimary efficacy end
points of freedom from pain and freedom from the 
most bothersome symptom at 2 h postdose, and on 
19 prespecified, hierarchically tested secondary end
points (including pain relief and freedom from disability 
at 1 h, and sustained pain relief and disability freedom 
with no need for rescue medication from 2 h to 48 h after 
treatment). The tolerability of rimegepant was similar to 
placebo, with no safety signal—ie, no serious adverse 
events associated with treatment and no evidence of 
hepatotoxicity.

Our findings were preceded by two phase 3 clinical 
trials (NCT03235479 and NCT03237845) with the oral 
tablet form of rimegepant. In those trials, a 75 mg dose of 
rimegepant was significantly more effective than placebo 
for 2-h freedom from pain and the most bothersome 
symptom, and for clinically important secondary end
points, such as 2-h pain relief. In the present trial, 
rimegepant-treated participants reported safety and 

tolerability similar to placebo and no sign of liver safety 
problems.

In the past 25 years, antagonism of the CGRP pathway 
has been of intense interest in clinical research, and anti-
CGRP therapies might prove useful for the acute and 
preventive treatment of migraine. Three CGRP-pathway 
targeted monoclonal antibodies have been approved for 
preventive treatment of migraine, and one is likely to 
follow. Several earlier CGRP small molecule receptor 
antagonists were found to be either not suitable for 
development,19 stopped because of toxicity,20–22 or simply 
not advanced.23 Besides rimegepant, one other CGRP 
receptor antagonist, ubrogepant, has shown efficacy in 
phase 2 and phase 3 studies and is proceeding in clinical 
development.24,25 Experimental and clinical progress with 
small molecule antagonists of the CGRP receptor have 
been reviewed elsewhere.26–28

A strength of this study is the use of a large, 
demographically representative cohort, which facilitates 
the generalisability of results with this novel compound. 

Figure 4: Percentage of participants treated with rimegepant (75 mg orally 
disintegrating tablet) or placebo reporting pain relief through 2 h postdose
Pain relief was defined as participants with moderate or severe pain before 
treatment who have either mild pain or no pain during the specified interval. 
Estimates computed using the modified intention-to-treat population and 
Cochran-Mantel-Haenszel methods. Participants using rescue medications at 
or before the assessment, and participants not providing data, are classified 
as failures. Rimegepant was significantly better than placebo at minutes 60 
(p<0·05), 90 (p<0·001) and 120 (p<0·001). 
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Rimegepant 
(n=682)

Placebo 
(n=693)

Participants with adverse event 90 (13%) 73 (11%)

Adverse events reported by ≥1% of participants in either treatment group

Nausea 11 (2%) 3 (<1%)

Urinary tract infection 10 (1%) 4 (1%)

Dizziness 6 (1%) 7 (1%)

Adverse events related to 
treatment

47 (7%) 36 (5%)

Serious adverse events 0 0

Data are n (%). ODT=orally disintegrating tablet.

Table 2: Adverse events with rimegepant 75 mg ODT and placebo
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In addition, multiple clinically meaningful secondary 
endpoints were tested, which allows for characterisation 
of the rimegepant efficacy profile in terms of rapid 
and sustained effects for various clinical outcomes. 
Limitations include the absence of an active comparator, 
which would have facilitated estimates of relative efficacy, 
and the single-attack study design, which is often used in 
studies designed for regulatory approval, but does not 
allow for assessment of the consistency of treatment 
response from attack to attack.

Although pharmacokinetic parameters can be a 
misleading proxy for clinical effects in migraine,29 it is 
possible that the ODT formulation, with its fast absorption 
and time to peak plasma concentration, was a factor in 
the relatively rapid onset of relief seen among participants. 
Along with freedom from pain, rapid pain relief is among 
the most highly valued attributes of acute treatment.5 It is 
also possible that the relatively long half-life of rimegepant 
(10–12 h) played a role in the sustained benefits observed 
through to 48 h. Positive treatment effects at timepoints 
before 2 h postdose and beyond 24 h postdose have not 
yet been shown by other gepant medications, and the 
sustained therapeutic activity of rimegepant might be of 
particular interest for patients currently using triptans, 
which have good initial efficacy that tends to diminish 
before migraine attacks are completely resolved.

With efficacy shown across four randomised controlled 
trials in a general population of adults with migraine, 
future research with rimegepant will extend these results 
and characterise the long-term safety profile. Later work 
might examine subgroups most likely to respond or for 
whom rimegepant will prove most beneficial, such as 
those who are non-responsive or have cardiovascular 
contraindications to triptans.

Our study adds to the large number of positive 
trials involving anti-CGRP medications for migraine, 
and it indirectly confirms observations that CGRP is an 
important target in the pathogenesis of migraine. The 
main contribution of the present study is to show that the 
75 mg ODT formulation of rimegepant, a novel compound 
in a form conducive to rapid onset of therapeutic action, 
is more effective than placebo, with excellent safety and 
tolerability and characteristics most preferred by people 
with migraine. These encouraging results suggest that 
this dose and formulation of rimegepant has potential 
early and sustained therapeutic action and clinical utility 
in the acute treatment of people with migraine.
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