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Migraine is a common form of primary headache, affecting up to 1 in every 6 Americans. 
The pathophysiology is an intricate interplay of genetic factors and environmental 
influence and is still being elucidated in ongoing studies. The trigeminovascular system 
is now known to have a significant role in the initiation of migraines, including the 
release of pain mediators such as CGRP and substance P. Traditional treatment of 
migraine is usually divided into acute and preventive treatment. Acute therapy includes 
non-specific therapy, such as NSAIDs and other analgesics, which may provide relief in 
mild to moderate migraines. 5-HT1 agonists may provide relief in severe migraine, but 
are not universally effective and carry a significant side-effect profile with frequent 
redosing requirement. Prophylactic therapy may reduce the occurrence of acute migraine 
attacks in selected patients, but does not completely eliminate it. More recently, CGRP 
antagonism has been studied and shown to be effective in both abortion and prevention 
of migraine. Novel medications, targeting CGRP, divide into CGRP antibodies and 
receptor antagonists (gepants). Rimegepant, a second-generation gepant, has shown 
efficacy in several clinical trials in treating acute migraine. Ongoing trials are also 
evaluating its role in migraine prophylaxis, and results are promising. It is also generally 
safer for use than existing options, does not appear to increase the chance of developing 
chronic migraines, and carries a very tolerable side effects profile. It is a part of a growing 
arsenal in migraine treatment, and may present the silver bullet for treatment of this 
disease. 

INTRODUCTION 

Migraines present as 4-72 hours of unilateral, throbbing 
head pain with accompanying symptoms such as aversion 
to light, sound, or other generally non-noxious stimuli 
along with potential nausea and vomiting.1,2 Migraines can 
be classified into two types: episodic migraines (EM) with 
or without aura and chronic migraines (CM). EMs occur on 
less than 15 days per month, while CMs occur on more 
than 15 days per month for at least three months. Over 
time, a small percentage of patients develop increasingly 
frequent migraines that represent a “transformation” from 
the EM subtype to the CM subtype. While this percentage of 
patients is small, individuals with CMs typically represent 
1-2% of the general population and experience significantly 
increased disability and reduced quality of life.3 Aura can 
be described as short and reversible visual, sensory, speech/
language, motor, brainstem, or retinal symptoms that occur 
along with migraine in up to 30% of patients.4 In the United 

States, the burden of migraine is enormous. In certain pop
ulations, up to 21% of individuals report experiencing mi
graines, with women aged 15-49 most severely affected.5 

This ultimately leads to billions of dollars in both direct and 
indirect costs, missed work days and reduced productiv
ity.6,7 Although migraines have been treated largely by pri
mary care providers for decades, recent advances have led 
to rapid improvements in the treatment of migraines. Cal
citonin-gene related peptide (CGRP), a neurotransmitter 
that is released in large quantities during migraines, is one 
such target that has been shown to be protective against 
migraines when blocked or antagonized.8–10 Rimegepant, 
a CGRP antagonist, received FDA approval in February 
2020.11 Here we review the background and evidence re
garding its use for migraine treatment. 
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MIGRAINES 

Headache can be defined as any pain occurring in the head 
region and has an extremely high lifelong prevalence at 
96% with a cost burden of up to $20 billion in the US 
and €27 billion in Europe.12–15 Though there are numerous 
subsets of headache, in 2013, the third edition of the Inter
national 
Classification of Headache Disorders (ICHD-3) was re

leased.16 This system classifies headaches as primary or 
having no underlying cause, or secondary due to an identi
fiable etiology such as trauma, infection, or tumors. Within 
the primary classification, migraine headaches remain one 
of the most common subtypes accounting for up to 10% of 
headaches.15 As previously described, the ICHD-3 classifies 
migraines as being of the EM subtype with or without aura, 
and the CM subtype that occurs on 15 or more days a month 
for at least 3 months. 

EPIDEMIOLOGY OF MIGRAINES 

Migraine is an extremely common condition that has been 
shown to affect 1 in 6 Americans, with studies demon
strating migraines in up to 20.7% of women and 9.7% of 
men.6,17 According to data from the 2015 Global Burden of 
Disease (GBD) study, it was also found to be the third-high
est cause of disability worldwide in men and women un
der 50 years old, with the highest predilection for women 
15–49 years old.5 One large study of 120,000 US households 
demonstrated that 17.4% of women and 5.7% of men expe
rience EMs, while 1.29% of women and 0.48% of men ex
perience CMs, which typically begin with EM slowly trans
forming into CM over time.12 Unfortunately, those with CM 
experience significantly higher rates of disability and lower 
incomes than those with EM.18 Ultimately, migraines result 
in a massive economic cost to the US in both direct and in
direct costs. Unadjusted total expenditures result in a bur
den of $56.31 billion per year, with an adjusted expenditure 
of $9.20 billion per year. On an individual level, the aver
age annual burden for those with migraines is $8,033 per 
affected person resulting in systemic and individual finan
cial strain.7 

PATHOPHYSIOLOGY OF MIGRAINES 

It is now well understood that migraines are generated via 
complex interactions between genes, environmental fac
tors, and multiple brain regions, including the trigemino
vascular system, brainstem nuclei, hypothalamus, cortex, 
and others.19,20 As described by Charles et al., there are 
more than 38 gene polymorphisms that have been associ
ated with migraines.21 One of the most widely implicated 
brain regions is the trigeminovascular system, which con
sists of the trigeminal nerve as well as its peripheral axons 
and their targets. These axons project to the dura mater, 
leptomeninges, and cerebral vasculature and release va
soactive neurotransmitters that have been implicated in 
migraines such as CGRP and substance P.22,23 When admin
istered, CGRP has been shown to cause mast cell degranula
tion and cerebral vasculature vasodilation leading directly 

to the development of migraine.24–26 Another commonly 
implicated brain region in migraines is the hypothalamus, 
which has been connected to the premonitory phase of 
migraines, which tends to occur several hours before the 
attack. This finding has been corroborated on radiologic 
imaging and is potentially responsible for typical premoni
tory symptoms such as irritability, sensitivity to light, and/
or discomfort that proceed migraines.8,27–29 Finally, evi
dence has demonstrated that brainstem nuclei also play a 
role in migraine pathophysiology with one study showing 
that sumatriptan decreased blood flow to numerous cortex 
areas but failed to decrease flow to brainstem regions lead
ing to persistent migraine symptomology.8,20 Even though 
these cortical and subcortical structures are current targets 
for treatment and research, it should be noted that mi
graines are complex, network disorders with multiple eti
ologies, and pain generators.30 

RISK FACTORS FOR MIGRAINES 

Risk factors for the development of EM and the slow trans
formation of EM into CM often overlap in the literature. 
One longitudinal study of 5,323 individuals found that a 
family history of migraines (p=0.016) and a history of de
pression (p=0.01) were statistically significant risk factors 
for migraine.31 Others have described that pregnancy, baro
metric pressure, drugs, and other environmental factors 
such as diet determine migraine risk.21 Several other stud
ies have delineated risk factors for the transformation of 
EM into CM, which includes medication overuse, obesity, 
caffeine overuse, stress, snoring, female sex, cutaneous al
lodynia, sleep disorders, psychiatric disorders, and lower 
socioeconomic status among others.12,15,32–36 Further, one 
systematic review investigated factors thought to precip
itate migraine attacks. Stress was found to be the most 
common precipitating event occurring in up to 58% of mi
graineurs followed by auditory triggers, fatigue, fasting, 
hormonal changes in females, sleep disturbance, weather 
changes, visual and olfactory changes, and alcohol con
sumption.37,38 

DIAGNOSIS AND CLINICAL PRESENTATION 

The diagnosis of migraines requires a detailed physical ex
amination and thorough history as studies have found that 
MRI and radiologic imaging techniques are not capable of 
diagnosing the condition.15,39,40 Generally, migraines pre
sent in four stages, including the premonitory phase that 
occurs several hours before the attack, the aura phase, the 
headache phase, and the postdrome or recovery phase.41,42 

However, not all individuals go through the sequential ex
perience, and stages may overlap. As previously described, 
the premonitory phase typically presents with tiredness, 
mood changes, discomfort, and even changes in urine out
put, while aura presents as a short, reversible central ner
vous system deficit.2,16 The postdrome phase can last up 
to 1-2 days after the attack and can cause discomfort, dif
ficulty concentrating, sleep disturbances, weakness, gas
trointestinal symptoms, and even disability; a postdrome 
has been demonstrated in 68% of migraine patients.42–44 
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Clinicians will often refer to a symptom diary that may also 
list triggers, such as alcohol use, as well as successful and 
failed headache treatmens. In order to address migraines 
and avoid medication overuse that leads to further migraine 
burden, physicians must take precise histories to determine 
the frequency and stages of migraine that their patient ex
perience. 

TRADITIONAL MIGRAINE TREATMENT 

Migraine treatment has traditionally been separated into 
acute therapy, aimed at aborting migraine attacks, and pre
ventive therapy, aimed at reducing both migraine attack 
frequency and severity.36,45 Although migraine treatment 
has been designated as either abortive or preventive; some 
novel therapies, such as CGRP antagonists, have shown ef
ficacy as both acute and preventive agents, and will be dis
cussed at the end of this section.46,47 

ACUTE MIGRAINE THERAPY 

Acute (abortive) migraine therapy aims to provide prompt 
relief from a migraine attack with little to no side effects, 
thereby returning the patient’s ability to function. These 
agents are started at a low dose and titrated slowly up to 
a therapeutic dose and administered as early as possible 
within a migraine episode in order to maximize drug effi
cacy.21,48 

NON-SPECIFIC DRUGS 

Non-steroidal anti-inflammatory drugs (NSAIDs) and anal
gesics are among the most commonly used pharmacologic 
options for acute migraine therapy, with up to forty-nine 
percent of patients with acute migraine using only OTC 
medications, and twenty-nine percent using non-specific 
drugs in conjunction with prescription medication.36 

NSAIDs have consistently shown good efficacy for mild to 
moderate migraine attacks, and remain the first-line drugs 
of choice.36,49 Analgesics such as acetaminophen are not 
indicated for moderate to severe migraine episodes but are 
effective in the treatment of mild migraine attacks. Barbi
tuates, often combines with acetaminophen, codeine and 
caffeine, may serve as a second, non-specific line of treat
ment.36 

5HT AGONISTS 

Triptans are a class of 5-HT1 agonists that were historically 
developed for the treatment of symptomatic migraine and 
have been associated with increased headache relief at 
24-hours and long-term freedom from pain.49–52 This class 
has also shown comparatively higher efficacy than ergots, 
equal or better outcomes than aspirin (ASA), aceta
minophen, and NSAIDs, and equal or slightly lower efficacy 
than combination therapy, such as sumatriptan with 
naproxen.53 Newer formulations and delivery systems, such 
as DFN-02 (sumatriptan 10mg with a permeation en

hancer), AVP-825, and iontophoretic transdermal delivery, 
have shown promising efficacy as well.54–57 

Ditans are selective 5-HT1F agonists that have also 
shown good efficacy as agents in acute migraine.36,58 These 
drugs differ from triptans in that they are able to penetrate 
the blood-brain barrier (BBB), and that their target is not 
expressed on vasculature; thus, ditans act without cardio
vascular or cerebrovascular effects, making them useful in 
patients with existing cardiovascular risk factors; though 
some recent evidence suggests that sumatriptan can cross 
the BBB, albeit to an unknown clinical signifi
cance.19,36,58–61 

SPHENOPALATINE GANGLION BLOCK 

Certain patients experience acute migraine attacks known 
as status migrainosus, which is defined as a debilitating mi
graine attack lasting over 72 hours and fail to respond to 
standard abortive therapy. 
Regional sphenopalatine ganglion blocks have been 

shown to provide immediate relief of status migrainosus 
with minimal side effects.62 

TIMING, LIMITATIONS, CONTRA-INDICATIONS FOR 
ACUTE THERAPY 

Studies estimate up to ninety-eight percent of migraine 
patients using pharmacological intervention for acute mi
graine therapy.63 However, medication overuse in acute mi
graine treatment is believed to be a causative factor in pro
gression from episodic migraine to chronic migraine; thus, 
patients must be discouraged from drug overuse.48 Studies 
have established barbiturate and opiate use with the risk 
of developing chronic migraines, as well as mixed results 
regarding the relative risk of triptans.17,64 Interestingly, 
NSAIDs were shown to be protective against chronic mi
graine progression in patients with low monthly headache 
days, but were a risk factor in patients with high levels of 
monthly headache days.17,64 

Triptans have been associated with the risk of general 
adverse events, such as somnolence, fatigue, and chest dis
comfort.52,65 Additionally, triptans have been associated 
with severe adverse cardiovascular events and are con
traindicated in patients with cardiovascular risk factors. 
The incidence of these events is unclear, and some studies 
show it may be lower than previously believed.51,60,66,67 

Non-triptan abortive therapy is generally well tolerated, 
although acetaminophen has also been shown to be corre
lated with increased risk of general adverse events.65 Com
bination therapy, such as sumatriptan with naproxen, in
creases the risk of adverse events, such as gastrointestinal 
discomfort or bleeding.53,65 

Ditans have been commonly associated with dizziness in 
up to 38% of patients.36 As 5-HT1F receptors are not ex
pressed on vascular tissue, ditans have improved cardiovas
cular safety compared to triptans.59,67 Ditans such as las
miditan are able to penetrate the blood-brain barrier, and 
central side effects mediated by 5-HT1F receptor activation 
are not currently well understood.59 
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ADHERENCE ISSUES WITH ACUTE AND CHRONIC 
PREVENTATIVE THERAPY 

Unfortunately, many existing migraine pharmacologic op
tions provide different levels of efficacy and tolerability, 
often resulting in poor patient compliance; up to one in 
five patients discontinue treatment due to adverse effects, 
and over three out of four patients with chronic migraine 
choose to discontinue treatment within one year of com
mencement.68 Providers must establish appropriate ther
apeutic expectations with patients in order to maximize 
treatment adherence and efficacy.48 

PREVENTIVE MIGRAINE THERAPY 

Preventive migraine therapy aims to reduce both the fre
quency and intensity of acute migraine attacks, and are 
indicated in over one-third of episodic migraine patients, 
especially in those who do not respond well to acute mi
graine therapy.19 Preventative treatment does not aim to 
completely prevent migraine episodes, as up to two-thirds 
of patients can be expected to experience a 50% reduction 
in migraine frequency.36 Therefore, preventive therapy is 
designed for use in conjunction with abortive therapy. 

ONABOTULINUMTOXIN A (OBT-A) INJECTION THERAPY 

OBT-A injections were first approved for preventive mi
graine therapy in 2010 and have been shown to be effective 
in reducing the overall number of migraine days per 
month.69–71 The therapy acts by inhibiting peripheral pain 
neurotransmitter release, thereby reducing central neuron 
sensitization and over-activity associated with chronic 
pain.69,72,73 OBT-A injections are particularly effective in 
patients with pericranial muscle tenderness, as well as 
those suffering medication-overuse headache.69,72,73 OBT-
A injections possess a long duration of action (3 months), 
as shown in the PREEMPT study, making it an attractive 
alternative for patients who are not compliant with daily 
medications.71 Side effects are mild and most common be
ing injection site pain and neck pain.60,72 Of note, OBT-
A has not been shown to be effective in abortive migraine 
treatment.60,74 

TOPIRAMATE 

Topiramate is an antiepileptic medication with a complex 
mechanism of action that has shown effectiveness in treat
ing both episodic and chronic migraine.69,75 Topiramate 
functions by increasing neural thresholds via both blocking 
voltage-gated Ca2+ channels and enhancing GABA-medi
ated inhibition.76,77 It is associated with minor side effects 
such as weight loss, paresthesia, fatigue, and nausea, 
though increased doses may be associated with more sig
nificant cognitive decline.75 

CALCITONIN GENE-RELATED PEPTIDE (CGRP) 
MODULATION 

Recent studies have shown CGRP’s importance in migraine 
pathophysiology, which has resulted in the development 
of numerous CGRP-related therapies.76,78,79 Thus far, two 
main classes of CGRP modulators have been developed: 
CGRP receptor antagonists (gepants) and CGRP monoclonal 
antibodies. Both gepants and CGRP monoclonal antibodies 
are believed to target peripheral CGRP receptors.59,80 First-
generation gepants showed high efficacy in treating acute 
migraine attacks, although formulation challenges and off-
target hepatotoxicity hindered clinical use.46,58,59,69,81,82 

Second generation gepants show similar efficacy in abortive 
migraine treatment, as well as improved safety pro
files.9,59,67,68 

Existing CGRP monoclonal antibodies have demon
strated excellent abortive and preventive efficacy profiles, 
with up to 32% of patients experiencing complete migraine 
relief after therapy.78,83–85 Monoclonal antibodies have not 
been associated with emergent safety concerns, hepatotox
icity, or cardiotoxicity, despite CGRP’s role as a vasodila
tor.59,78,83,86–88 Interestingly, CGRP monoclonal antibod
ies have been linked to exacerbation of Raynaud’s 
phenomenon.89 These agents have long half-lives and do 
not seem to carry any risk of medication overuse, thus 
showing promising efficacy for the treatment of both 
abortive and preventive migraine thera
pies.46,58,79,81,82,84,85,87,90 

RIMEGEPANT 

Rimegepant (Nurtec™ ODT) is a second-generation gepant 
that was first introduced in 2012 and developed by Bio
haven Pharmaceutical for abortive migraine therapy, with 
or without aura.91,92 A 75mg once-daily dose in orally dis
integrating tablet (ODT) formulation was approved by the 
FDA in February 2020, with a maximum dose of 75mg per 
24 hours.86,91–95 A 75mg conventional tablet formulation is 
currently also being reviewed for migraine prevention and 
refractory trigeminal neuralgia.91 

The ODT formulation is ingested by placement under 
the patient’s tongue and will dissolve in saliva, allowing for 
ingestion without additional fluid, making administration 
comfortable even during a severe migraine attack.91 

MECHANISM OF ACTION 

Although migraine has a complex pathophysiology that is 
not completely understood, CGRP and its role in migraine 
has been extensively studied.96 CGRP is a 37-amino acid 
neuromodulating vasodilator that was first discovered in 
the trigeminovascular system in 1985.97 CGRP is produced 
in both peripheral and central neurons and is released dur
ing severe migraine episodes.47,58,82,86,87,98–101 CGRP re
ceptors are located in neuronal sites involved in migraine 
pathophysiology, including the cortex, thalamic nuclei, 
amygdalostriate area, the nucleus of the solitarius tract, 
vagus nerve, trigeminal nerve, and dorsal root ganglia.102 
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Notably, CGRP is abundantly released in trigeminal nerve 
unmyelinated C fibers and A-delta 
fibers.58,60,79,81,94,97,103–105 CGRP infusion also precipi
tates migraine attacks in migraine patients.102,106 Addi
tionally, increased levels of CGRP outside of acute migraine 
attacks are a potential biomarker of chronic migraine.99 

CGRP has also been associated with somatic pain and may 
play a neuromodulatory role in general non-migraine 
pain.97 

CGRP receptor activation results in cortical spreading 
depression (CSD) via increasing levels of cyclic AMP 
(cAMP), protein kinase A (PKA), and phosphorylation of 
the glutamate N-methyl-D-aspartate (NMDA) receptor.102 

In the meninges, CGRP receptor activation causes potent 
vasodilation within vascular beds via direct activation of 
smooth muscle cells and mast cells, resulting in inflam
mation and peripheral sensitization of nociceptive neu
rons.81,86,98,107 

The pro-migraine effects of CGRP receptors can be 
blocked by CGRP receptor blockade.102,108 Rimegepant is a 
second-generation gepant with potent, selective, compet
itive human CGRP receptor antagonistic properties, thus 
attenuating neurogenic inflammation.47,58,94,103,109 

Rimegepant primarily acts in the peripheral nervous system 
and has shown a significantly higher affinity to peripheral 
CGRP receptors than central receptors.110 Rimegepant is 
thus able to antagonistically bind CGRP receptors located 
on the trigeminovascular system, which is localized outside 
of the blood-brain barrier.111,112 

PHARMACOLOGY 

The ODT formulation of rimegepant is ingested sublin
gually with a bioavailability of 0.64 and tmax of 1.5 hours, 
although this is delayed when taken with food.67,93,103,113 

The impact of food on efficacy of rimegepant is not well 
understood.91 The ODT formulation was absorbed signifi
cantly faster than standard tablet formulation.91 The vol
ume of distribution was measured to be 120 L, with a 
plasma protein binding of 96%.93 Rimegepant is metabo
lized by CYP3A4 and CYP2C9 and is largely excreted un
changed in the feces (78%) and urine (24%) without signifi
cant metabolite generation.91,93 Rimegepant has a half-life 
of 11 hours in healthy patients.91,93 

The pharmacokinetic properties of rimegepant were not 
influenced by patient age, sex, race, weight, or CYP2C9 
genotype.91 Pharmacokinetic properties were also not in
fluenced by mild or moderate kidney and liver disease, al
though ODT rimegepant has not been studied in patients 
with end-stage renal disease (ESRD) or patients on dialysis, 
and is contraindicated in these patients.91 ODT rimegepant 
exposure in patients with severe liver disease was signifi
cantly higher, and thus rimegepant is also contraindicated 
in these patients.91 

Since rimegepant is metabolized mainly through 
CYP3A4 and CYP2C9, concurrent administration with 
CYP450 inducers and inhibitors result in altered levels of 
rimegepant efficacy and risk, and is therefore contraindi
cated.91 Rimegepant is also a weak OAT1B1 and OAT3 in

hibitor, although no clinical consequences are expected at 
recommended dosage levels.91 

CLINICAL EVIDENCE FOR THE USE OF 
RIMEGEPANT IN MIGRAINE 

Overexpression of CGRP receptors is central to migraine 
pathogenesis. Recently, rimegepant, a CGRP receptor an
tagonist, has shown promise as potential acute treatment 
for migraines. The relative success of CGRP-related an
tibodies in treating migraines has sparked the additional 
interest in CGRP receptor antagonists as potential treat
ments.114 Overall, rimegepant has demonstrated efficacy 
and safety in alleviating migraine pain and patients’ most 
bothersome migraine-associated symptoms with minimal 
adverse effects. 
The Phase IIb: Double-Blind, Randomized, Placebo-Con

trolled, Dose-ranging Trial of BMS-927711 for the Acute 
Treatment of Migraine sought to identify the effective and 
safe dose of BMS-927711 (rimegepant), a CGRP receptor 
antagonist for migraine treatment. Of the 1,026 patients 
enrolled in the study, 885 (86.3%) were randomized to the 
following treatment groups: placebo (n=210), sumatriptan 
100mg (n=100), or different doses of rimegepant, including 
10 mg (n=72), 25 mg (n=62), 75 mg (n=86), 150 mg (n=86), 
300 mg (n=112), 600 mg (n=84). Notably, this study in
cluded comparison groups of both sumatriptan 100 mg and 
placebo, making it an important comparative trial. The to
tal study duration was approximately 11 weeks. Patients in
cluded in this study were males and females between 18 and 
65 years old with at least a one-year history of migraines. 
The main outcome of interest was pain freedom from a 
single migraine occurrence two hours following medica
tion dose. It was found that patients taking 75, 150, and 
300mg of rimegepant had superior pain alleviation without 
significant adverse effects compared to placebo. Additional 
freedom from photophobia and phonophobia was noted 
with rimegepant and sumatriptan versus placebo. On the 
other hand, only rimegepant 75mg and 300mg gave an in
creased percentage of patients relief from nausea compared 
with placebo, and this effect was not found with sumatrip
tan compared with placebo.115 It was also noted that the 
therapeutic gain (TG), or symptomatic improvement with 
the drug minus symptomatic improvement with a placebo, 
of other CGRP receptor antagonists, such as olcegepant 
and telcagepant, was not as large as that of triptans, and 
therefore suggests the limited efficacy of CGRP receptor 
antagonists relative to the current standard of care, trip
tans.116 Rimegepant did demonstrate these beneficial ef
fects, and thus further research on rimegepant use ensued. 
With regards to safety, during this trial no deaths or serious 
adverse events were reported secondary to treatment.115 

There were comparable rates of adverse events, including 
nausea, dizziness, vomiting, diarrhea, paresthesia, dysgeu
sia, chest discomfort, and myalgia across all treatment 
groups. Interestingly, nausea was the most common ad
verse event in the rimegepant groups which showed dose-
dependence: 1.4% in the 10 mg group; 0 in the 25mg group; 
3% in the 75mg group; 3% in the 150mg group; 4% in the 
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300 mg group; and 8% in the 600 mg group. Two patients 
experienced increased hepatic enzymes, one patient was in 
the rimegepant 75mg group, and one was in the placebo 
group. This study provided important knowledge about the 
effective doses of rimegepant in addition to a comparison 
with sumatriptan 100mg, a typical abortive migraine treat
ment. Due in part to the informative results of this study, 
75mg rimegepant became the dose most often used in fu
ture clinical trials. 
The BHV3000-303: Phase III, Double-Blind, Random

ized, Placebo-Controlled, Safety and Efficacy Trial of 
BHV-3000 (Rimegepant) Orally Disintegrating Tablet (ODT) 
for the Acute Treatment of Migraine also investigated the 
safety and efficacy of rimegepant in the treatment of adult 
migraines. Patients were randomly assigned to receive ei
ther 75mg ODT of rimegepant or placebo to treat a single 
moderate to severe migraine. Of the total 1,466 patients 
initially included in the study and assigned to rimegepant 
(n=732) or placebo (n=734), 1,351 were included in the 
modified intention-to-treat analysis for drug efficacy 
(rimegepant n=669, placebo n=682). Though adverse events 
were rare, the most common side effects observed were 
nausea (rimegepant n=11; placebo n=3) and urinary tract 
infection (rimegepant n=10; placebo n=4). Results showed 
that rimegepant provided increased freedom from pain and 
freedom from patients’ most bothersome symptoms, in
cluding photophobia and nausea, within two hours of treat
ment compared with controls (35% vs. 27%, p=0·0009; risk 
difference 8, 95% CI 3–13). 
Importantly, in this trial, rimegepant was given via ODT, 

which offers improved drug absorption and bypasses liquid 
administration, which can otherwise be problematic for pa
tients who experience nausea and vomiting with mi
graines.117 Criticism was voiced about the significantly 
higher rate of women participating(85% of the patients in 
this study); however, the authors note that this reflects 
the female-predominance of migraines in the United 
States.117–119 This study did not compare rimegepant with 
an alternative migraine treatment, like sumatriptan, and 
only used a placebo for control. Critics suggest that a com
parison of rimegepant versus the first line abortive treat
ments, such as antidopaminergics, triptans, and non-
steroidal anti-inflammatory drugs, may provide more 
clinically-relevant evidence to guide treatment deci
sions.120 Alternatively, others noted that rimegepant did 
not increase the risk of adverse events in this phase 3 trial, 
whereas sumatriptan did increase adverse event risk in pre
vious studies.121 This argument serves to support the use 
of placebo rather than other comparative agents. However, 
most argue that future studies aimed at comparing the 
safety and efficacy of remigepant versus other treatment 
agents are warranted. 
Similarly, findings from the BHV3000-302: Phase III: 

Double-Blind, Randomized, Placebo-Controlled, Safety and 
Efficacy Trial of BHV-3000 (rimegepant) for the Acute 
Treatment of Migraine of 1,186 participants with a 1-year 
history of migraines showed consistent results with the 
study by Croop et al. for treatment of an acute attack.117 

537 patients were assigned to the 75mg rimegepant group, 

and 535 were assigned to placebo. Overall, more patients 
taking rimegepant had freedom from pain and most both
ersome symptoms at two-hours post-dose than controls. 
Again, nausea and urinary tract infection were the most 
common adverse events.122 Consistency amongst these two 
large RCTs strongly points to the clinical utility of 
rimegepant for migraine treatment. 
A 2020 meta-analysis was performed investigating the 

efficacy and safety of rimegepant for migraine treatment. 
Pooled data from four RCTs, including 3,827 patients, 
showed that 75mg rimegepant gave patients significant 
freedom from pain, pain relief, and freedom from the most 
bothersome symptom at two hours after medication 
dose.123 The most common adverse events associated with 
rimepegant included nausea, urinary tract infection, dizzi
ness, and increases in serum aspartate aminotransferase 
(AST) or alanine aminotransferase (ALT). While these side 
effects are undesirable, it was found in a recent study that 
instances of the aforementioned adverse events occur at 
comparable rates among patients treated with rimegepant 
as with placebo.123 

Tfelt-Hansen and Loder brought into question the clini
cal significance of the aforementioned RCTs’ data support
ing CGRP antagonist use for migraines due to concerns 
about small effect sizes and possible low efficacy.124 The 
authors argue that the large sample sizes of some of the 
clinical trials may have allowed for the achievement of sta
tistical significance even when the outcomes were not clin
ically meaningful. They note that telcagepant, a different 
CGRP receptor antagonist, was used in a clinical trial and 
was effective in the acute treatment of migraines; however, 
unfortunately, the trial was halted due to associated liver 
toxicity. Subsequently, rimegepant became the focus of ad
ditional clinical trials with hopes of achieving similar effi
cacy without adverse side effects. The authors criticize that 
the preliminary therapeutic gain (TG) of telcagepant was 
much higher than that of rimegepant; this warrants further 
investigation as it appears that this difference in TG was 
not due to dosing or absorption differences between med
ications.124 

Despite the concerns mentioned, additional case reports 
of rimegepant use in two female patients treated with 
rimegepant further support the larger RCT findings demon
strating the clinical success of rimegepant treatment.124 

Rimegepant use caused the successful cessation of mi
graines for the two patients when used concomitantly with 
preventative erenumab treatment, an anti-CGRP receptor 
antibody.125 The female patients were 44 and 36 years old, 
each with greater than a 20-year history of migraines with
out adequate medication relief. One patient used 
rimegepant for six months for acute treatment then began 
70mg erenumab monthly. This patient achieved pain relief 
for 7 of 7 acute migraines and noted that she was able 
to eliminate both ibuprofen and caffeinated analgesic use. 
During treatment, she experienced an adverse event of 
streptococcal pharyngitis that was determined to be unre
lated to rimegepant use, and no adverse events were re
lated to erenumab. The other patient was treated with 
rimegepant for two months for acute relief and then began 
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erenumab 140mg monthly. With concomitant erenumab 
use, she experienced pain relief from 9 of 9 acute migraine 
attacks and was able to stop nearly all additional use of 
ketorolac and diphenhydramine. She experienced no ad
verse events during treatment. The results of these two 
case reports indicate that rimegepant when combined with 
erenumab, can help provide relief from migraines with the 
additional benefit of ceasing the use of additional treat
ment medications. 
More robust literature demonstrating the clinical safety 

and efficacy of rimegepant is needed, and there are several 
ongoing studies that may soon help answer these ques
tions. The BHV3000-301: Phase III: Double-Blind, Ran
domized, Placebo-Controlled, Safety and Efficacy Trial of 
BHV-3000 (Rimegepant) for the Acute Treatment of Mi
graine of 1,485 participants is investigating rates of pain 
improvement and relapse rates amongst patients taking 
rimegepant versus controls throughout a 2- to 24-hour in
terval after drug dosage. Pain measures are recorded using 
a 4 point Likert scale. Additional characteristics of mi
graines, such as photophobia, phonophobia, nausea, and 
pain-free intervals, will also be assessed.126 Several other 
outcomes are being assessed and compared between 
rimegepant and placebo groups in this trial, including the 
following: number of subjects that do not experience any 
headache within 2 to 24 hours post-dose, the requirement 
for additional rescue medication, sustained freedom from 
pain, pain relief and relapse rates, and number of partic
ipants able to return to normal function two hours after 
medication dose. Information from this trial can help ex
pand our current knowledge of medication efficacy and di
rect future treatment guidelines. 
A Phase II/III, Randomized, Double-blind, Placebo-con

trolled Study to Evaluate the Efficacy and Safety of 
Rimegepant in Migraine Prevention of 1,629 patients is cur
rently assessing changes in migraine occurrences and treat
ment needs with 75mg rimegepant versus placebo.127 The 
primary outcome of interest is a change in migraine fre
quency, as measured by a change in the mean number of 
days per month with migraines. Additionally, the investi
gators will evaluate the following between both treatment 
groups: achievement of at least 50% reduction in the mean 
number of monthly migraines, number of days with mi
graine per month, adverse events, frequency of transam
inase elevations and hepatic-related adverse events, 
changes in Migraine Specific Quality of Life Questionnaire 
(MSQ) scores, and improvements in Migraine Disability As
sessment (MIDAS) score. Knowledge of these outcomes can 
help strengthen our understanding of the efficacy of 
rimegepant in the setting of acute migraine treatment. 
In addition to its potential as a migraine treatment, 

studies have been investigating its use in the management 
of treatment-refractory trigeminal neuralgia. One such trial 
has been investigating outcomes including pain relief, 
safety, and tolerability of the medication, and improve
ments in physical and global functioning.128 Outcomes 
from this trial may help expand the utility of rimegepant as 
a treatment for other conditions, like trigeminal neuralgia. 

CONCLUSION 

Migraines are prevalent and disabling, affecting 1 in 6 
Americans. They are one of the leading causes of disability 
in young men and women in the Western World and carry 
a significant price tag. Traditional treatment is effective for 
mild and moderate disease but falls short in the prevention 
and treatment of severe attacks and carries a significant ad
verse effects profile. 
Years of research have helped develop a better under

standing of the pathophysiology and mechanisms that un
derlie migraines, with the isolation of key players, such as 
CGRP and substance P. Targeted therapy concentrating on 
antagonizing and modulating CGRP, and its receptors has 
proven to be effective for both treatment and prevention of 
migraines. Here we reviewed the specific data that is avail
able to support the use of rimegepant, a second-generation 
gepant that has been recently (February 2020) approved for 
the treatment of acute migraine in a sublingual ODT for
mulation. 
Rimegepant has undergone a number of double-blind, 

dose-ranging RCTs, which have shown that rimegepant is 
generally well-tolerated, with comparable to slightly el
evated rates of adverse events compared to 
placebo.58,86,90,94,96,103,109 Importantly, unlike first-gener
ation gepants, rimegepant carries no risk of hepatotoxic
ity.79,107,129 Serious adverse events in rimegepant patients 
were exceedingly rare and not statistically significant in 
comparison to control arms.91 

Based on the currently existing evidence, rimegepant ap
pears to be an effective and safe acute migraine treatment 
with few adverse effects. The most common and promis
ing effects include freedom from pain and freedom of most 
bothersome migraine-related symptoms when used as an 
acute treatment. 
Importantly, Gepants have shown comparable efficacy 

to triptans in abortive migraine therapy.130 Therefore, 
gepants are well-positioned to replace triptans as standard 
therapy for acute migraine attacks, though cost considera
tions may curtail their position as first line treatment. 
Ongoing and future clinical trials can bolster and expand 

upon the current knowledge base by providing further in
formation about the specific outcomes that may be 
achieved with rimegepant use. Though the results of sev
eral large clinical trials are pending, rimegepant holds 
promise as a potential mainstay treatment for acute mi
graines. Additionally, CGRP modulation does not seem to 
carry any risk of progression to chronic migraine due to 
medication overuse and remains a promising agent in the 
field of migraine abortion and prevention.83,90 

As with every newly approved medication, it is impor
tant to remember that rare side effects, as well as the mag
nitude of side-effects already known, are more likely to be 
identified from post-marketing analysis. Importantly, CGRP 
and its receptor are active in many biological processes, and 
further studies must be conducted to evaluate long-term 
therapeutic risk, especially in patients with cardiovascular 
disease.60,82 
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Table 1. Clinical Efficacy and Safety     

Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

Croop et al. 
(2019)117 

1,466 participants aged 18 or older with a history of migraines for at least 1 
year were randomly assigned to the 75 mg rimegepant or placebo groups. A 
total of 682 participants received rimegepant and 693 received placebo. 
Rimegepant was delivered in the form of an orally disintegrating tablet 
(ODT). 

Rimegepant ODT provided patients with superior freedom from pain (21% vs 
11%, p<0.0001; risk 
difference 10, 95% CI 6-14) and freedom from most bothersome symptom 
(35% vs 27%, p=0.0009, 
risk difference 8, 95% CI 3-13) at 2 hours post dose compared with placebo. 
The following were the most common adverse events: nausea (rimegepant 
n=11 [2%]; placebo n=3 [<1%]), urinary tract infection (rimegepant n=10 
[1%]; placebo n=4 [1%]). In both the rimegepant and placebo groups, one 
participant in each group had a transaminase level that was more than 3x the 
upper limit of normal; however neither was found to be related to the 
medications given in 
the study. 

A single dose of 
75 mg 
rimegepant 
ODT provided 
superior 
symptom 
control than 
placebo with 
similar safety. 

Lipton et al. 
(2019)122 

1,186 patients with at least a 1 year history of migraines were randomly 
assigned to receive 75 mg rimegepant or placebo. Overall 537 patients 
receiving rimegepant and 535 patients receiving placebo were evaluated. 
The primary outcome was freedom from pain, defined as absence of pain in a 
person who had previous moderate or severe pain before dose 
administration. The secondary outcome was freedom from most bothersome 
associated migraine symptom, including photophobia, phonophobia, or 
nausea. 

A modified intention-to-treat analysis found that 19.6% of patients who 
received rimegepant were pain- free after 2 hours of the dose versus 12.0% 
of those who received the placebo (95% CI, 3.3 to 11.9; P<0.001). 37.6% of 
patients in the rimegepant group were free of their most bothersome 
symptom 2 hours after the dose and 25.3% of patients in the placebo group 
(95% CI, 6.9 to 17.9; P<0.001). Nausea and urinary tract infection were the 
most common adverse effects. 

Treatment with 
rimegepant 
provided 
patients with 
increased 
freedom from 
pain and their 
most 
bothersome 
symptom than 
did placebo. 

Gao et al. 
(2019)123 

A systematic review of Pubmed, Embase, and Cochrane between January 
2001 and August 2019 using keywords “rimegepant; migraine; BMS-927711; 
BHV-3000” was conducted. A meta-analysis of four RCTs identified in the 
review was performed including 3,827 patients total, was performed. Each 
RCT involved randomization of patients to either 75 mg rimegepant or 
placebo. 

Across all four RCTs, 75 mg rimegepant provided significantly greater 
freedom from pain (P 
<0.001), pain relief (P <0.001), and freedom from most bothersome symptom 
(P <0.001) at 2 hours post dose versus placebo. Instances of adverse events 
were comparable in both groups. 

75 mg 
rimegepant is 
safe and 
effective for 
acute 
treatment of 
migraines. 

(2022)128 Sixty patients diagnosed with treatment- refractory trigeminal neuralgia 
were randomly assigned to receive 75 mg rimegepant then placebo or vice 
versa in this crossover study. The outcomes were measured using the 
Numeric Pain Rating Scale, a four-point likert scale from 0=none to 3=severe. 
Changes in symptomatic pain relief were measured as a daily rating of their 
worst pain episode based on an 11 point numeric rating scale. 

The outcomes being studied are safety and tolerability of rimegepant, 
efficacy for improving physical function and global functioning, improving 
functional disability, and providing symptomatic pain relief based on daily 
worst episode of pain. 

N/A 

(2021)127 1629 patients with at least a 1 year history of migraine were randomly 
assigned to receive 75 mg rimegepant or 75 mg matching placebo. 

The main outcome of interest is change from baseline in the mean number of 
days per month in the last four weeks with migraine. 
Additional outcomes being evaluated include achievement of at least 50% 
reduction in mean number of monthly moderate to severe migraines and 
migraine days per month during the treatment phase of the trial. The 

N/A 
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Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

following are also outcomes of interest: change in number of migraine days 
per month for first month of treatment phase, adverse events, frequency of 
AST or ALT elevations and hepatic-related adverse events, and mean change 
in Migraine-Specific Quality of Life Questionnaire (MSQ) role function 
and Migraine Disability Assessment (MIDAS) total score. 

(2021)126 1485 participants with at least 1 year history of migraines were assigned to 
receive either 75 mg rimegepant or placebo. Outcomes were measured by 
presence or absence of most bothersome symptom (MBS), a 4 point Likert 
scale of pain, functional disability score and a 4 point numeric rating scale 
(none, mild, moderate, severe) for sustained pain relief and/or pain relapse. 

Primary outcome measures include pain freedom and freedom from MBS at 2 
hours post dose with rimegepant versus placebo. 
Secondary outcomes assess the following measures in rimegepant versus 
placebo groups: number of subjects in each group that do not experience any 
headache pain from 2 to 24 hours post dose, differences in presence of 
photophobia and phonophobia, pain relief, freedom from nausea, 
requirement for rescue medication, sustained pain freedom and relief, 
proportion of patients able to return to normal function at 2 hours post dose, 
and pain relapse 
scores. 

N/A 

Table 2. Comparative Studies   

Author (Year) Groups Studied and Intervention Results and Findings Conclusions 

Marcus et al. 
(2013)115 

This dose-ranging study 
randomized 885 patients to one 
of the following dose groups: 
rimegepant, (10, 25, 
75, 150, 300, or 600 
mg); sumatriptan 100 mg; and 
placebo. Main outcome was the 
ability to treat a single migraine 
attack 

Significantly more patients who took rimegepant 75 mg (31.4%, p=0.002), 150 
mg (32.9%, p<0.001), and 300 mg (29.7%, 
p=0.002) and sumatriptan 100 mg (35%, p<0.001) achieved pain freedom 2 hours 
post dose compared with placebo. Patients who took rimegepant doses 25-600 
mg had significantly more patients who had sustained freedom from pain 
between 2 to 24 hours post dose compared with placebo. No adverse events 
related to treatments 
were reported. 

rimegepant doses of 75mg, 150 mg, and 300 mg are 
superior to placebo for acute treatment of migraine, and 
may provide additional advantage alleviating nausea, 
phonophobie and photophobia. These treatments are 
safe and well-tolerated. 
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