
ORIGINAL RESEARCH

Atogepant for the Prevention of Episodic Migraine
in Adults: A Systematic Review and Meta-Analysis
of Efficacy and Safety

Simona Lattanzi . Eugen Trinka . Claudia Altamura .

Cinzia Del Giovane . Mauro Silvestrini . Francesco Brigo .

Fabrizio Vernieri

Received: April 25, 2022 /Accepted: May 25, 2022 / Published online: June 15, 2022
� The Author(s) 2022

ABSTRACT

Introduction: The inhibition of the calcitonin
gene-related peptide (CGRP) pathway has
attracted interest in pharmacological research
on migraine. Atogepant is a potent, selective,
orally available antagonist of the CGRP receptor
approved as a preventive treatment of episodic

migraine. This systematic review with meta-
analysis aims to evaluate the efficacy and safety
of atogepant for the prevention of episodic
migraine in adult patients.
Methods: Randomized, placebo-controlled,
single or double-blinded trials were identified
through a systematic literature search (Decem-
ber week 4, 2021). Main outcomes included the
changes from baseline in monthly migraine
days and the incidence of adverse events (AEs)
and treatment withdrawal due to AEs. Mean
difference (MD) and risk ratio (RR) with 95%
confidence intervals (95% CIs) were estimated.
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Results: Two trials were included, overall
enrolling 1550 patients. A total of 408 partici-
pants were randomized to placebo, 314 to ato-
gepant 10 mg, 411 to atogepant 30 mg, and 417
to atogepant 60 mg once daily. The mean age of
the patients was 41.0 years and 87.7% were
women. The reduction in the mean number of
migraine days from baseline across the 12-week
treatment period was significantly greater
among patients treated with atogepant at either
the daily dose of 10 mg (MD - 1.16, 95% CI
- 1.60 to - 0.73, p\ 0.001), 30 mg (MD
- 1.15, 95% CI - 1.54 to - 0.76, p\0.001), or
60 mg (MD - 1.20, 95% CI - 2.18 to - 0.22,
p = 0.016) than with placebo. There were no
differences in the occurrence of AEs and drug
withdrawal due to AEs between atogepant and
placebo groups. Constipation was more com-
monly observed in patients treated with ato-
gepant at 30 mg/day than placebo (RR 5.19,
95% CI 2.00–13.46; p = 0.001). Treatment with
atogepant at the daily dose of 60 mg was asso-
ciated with a higher risk of constipation (RR
4.92, 95% CI 1.89–12.79; p = 0.001) and nausea
(RR 2.73, 95% CI 1.47–5.06; p = 0.001) than
placebo.
Conclusion: Atogepant is an efficacious and
overall well-tolerated treatment for the preven-
tion of episodic migraine in adults.

Keywords: Atogepant; Migraine; Prevention;
Efficacy; Tolerability

Key Summary Points

The inhibition of the calcitonin gene-
related peptide (CGRP) pathway has
attracted interest in the pharmacological
research on migraine.

Atogepant is a potent, selective, orally
available antagonist of the CGRP receptor.

Once daily atogepant is an efficacious and
overall well-tolerated treatment for the
prevention of episodic migraine in adults.

INTRODUCTION

Migraine is one of the most common neuro-
logical disorders with an estimated prevalence
of 15% and more than one billion people suf-
fering from this condition worldwide [1].
Migraine is characterized by recurrent head-
ache, with each episode lasting 4–72 h. The pain
is typically described as pulsating, moderate to
severe in intensity, and unilateral. It is accom-
panied by nausea and/or vomiting, photo- and/
or phonophobia, and it is aggravated by routine
physical activity [2]. Depending on the fre-
quency of the attacks, migraine is defined as
‘‘episodic’’ when migraine days are up to 14 per
month, and ‘‘chronic’’ when headache occurs
on 15 or more days per month with the char-
acteristics of migraine on at least 8 days/month
[2]. As the symptoms affect work-life, social and
leisure activities, physical and emotional func-
tioning, migraine may result in a substantial
burden on patients and families and a signifi-
cant increase in healthcare expenditure [3–6].

Research revealed that calcitonin gene-re-
lated peptide (CGRP) is a vasodilator and neu-
romodulator that plays a key role in the
pathophysiology of migraine. Intravenous
infusion of CGRP can induce a migraine-like
headache in migraineurs [7, 8], serum levels of
CGRP are increased interictally in patients with
migraine [9, 10], salivary levels of CGRP are
elevated during migraine attacks and are
reduced with triptan and botulinum toxin
administration [11, 12].

The inhibition of the CGRP pathway repre-
sents an effective therapeutic strategy. Four
monoclonal antibodies targeting the CGRP
receptor (erenumab) or ligand (galcanezumab,
fremanezumab, and eptinezumab) are available
for the preventive treatment of migraine. Two
oral CGRP receptor antagonists (rimegepant
and ubrogepant) are approved for the treatment
of migraine attacks, and rimegepant received
additional approval for migraine prophylaxis in
adults.

Atogepant is a potent, selective, orally
available antagonist of the CGRP receptor [13].
The drug was approved in September 2021 by
the US Food and Drug Administration for the
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preventive treatment of episodic migraine in
adults at the recommended dosages of 10, 30, or
60 mg once daily [13]. This systematic review
with meta-analysis aims to provide a compre-
hensive qualitative and quantitative synthesis
of the efficacy and safety of atogepant.

METHODS

Search Strategy

This systematic review and meta-analysis is
reported according to the recommendations of
the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement
[14]. We systematically searched (December
week 4, 2021) MEDLINE (accessed by PubMed),
the Cochrane Central Register of Controlled
Trials (CENTRAL), and the US National Insti-
tutes of Health Clinical Trials Registry (http://
www.clinicaltrials.gov); details of the search
strategies are outlined in the Supplementary
Material. There were no date limitations or
language restrictions. The reference lists of
retrieved studies were reviewed to identify
additional reports of relevant trials. The proto-
col was not previously registered.

Eligibility Criteria

Studies were selected when they met the fol-
lowing entry criteria: randomized, single or
double-blinded, placebo-controlled, parallel-
group studies with active and control groups
receiving atogepant and matched placebo,
respectively. Participants had to meet the fol-
lowing criteria: any sex, adult age (18 years or
older), history of migraine, with or without
aura, and 4–14 migraine days per month during
the baseline period [2].

Outcome Measures

The efficacy outcomes were the changes from
baseline in the mean number of migraine days,
headache days, and days of use of medication
for the treatment of migraine attacks per month
and the proportions of participants with a

reduction of at least 50% from baseline in the
mean number of migraine days per month
across the double blind-treatment period. The
safety and tolerability outcomes included the
proportions of participants who experienced
any adverse event (AE), any serious AE (SAE),
and withdrew from treatment for AEs. The AEs
reported in at least 5% of patients in any group
in any trial were further summarized.

Study Selection, Data Extraction,
and Assessment of Risk of Bias
and Certainty of Evidence

Two review authors (SL and FV) independently
assessed trials for inclusion and extracted the
following information from included studies:
main study author, age of publication,
methodology and trial design (methods of ran-
domization, allocation concealment and blind-
ing, duration of baseline and treatment periods,
dose(s) of atogepant tested), number, demo-
graphics and clinical characteristics of partici-
pants (age, sex, ethnic origin, body mass index,
current use of medications for the treatment of
migraine attacks, and migraine days, headache
days, and acute medication use days per month
during the baseline phase), changes in baseline
frequency for each endpoint and number of
participants experiencing each outcome per
randomized group. Only data for the dosages of
atogepant that received marketing authoriza-
tion (10, 30, and 60 mg once daily) [13] were
considered in the current systematic review and
meta-analysis. Any disagreement was resolved
by discussion with a third review author (FB).
The risk of bias of the included studies was
assessed following the recommendations of the
Cochrane Collaboration [15]. Two review
authors (SL and FB) used the GRADE approach
to judge the certainty of evidence for outcomes
based on five criteria (risk of bias, inconsistency,
indirectness, imprecision, and publication bias)
[16]. If we had serious concerns regarding one of
the five criteria, we downgraded the evidence
from ‘‘high quality’’ by one level; if we had very
serious concerns, we downgraded the evidence
by two levels. We resolved any discrepancies
through discussion and reported our rationale
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for downgrading evidence in GRADE
table footnotes.

Statistical Analysis

Heterogeneity among the trials was assessed by
the chi-squared test and the I2 statistics for
heterogeneity. Provided no significant hetero-
geneity was present (p[ 0.05), results were
synthesized using a fixed-effect model [15, 17];
if the p value was 0.05 or less, heterogeneity
determined the choice of a fixed- or random-
effects model for I2\40% or C 40%, respec-
tively [18–22]. The mean difference (MD) and
risk ratio (RR) with their 95% confidence inter-
vals (CIs) were the measures of association
between treatment and continuous/dichoto-
mous outcomes. All efficacy analyses used the
modified intention-to-treat population, defined
as all randomly assigned participants who
received at least one dose of study treatment,
had an evaluable baseline period of electronic-
diary data, and had at least one evaluable post-
baseline 4-week period of electronic-diary data
during the double-blind treatment period.
Safety and tolerability analyses were done on all
randomly assigned participants who received at
least one dose of study medication. Reported
probability values were two-sided, with signifi-
cance set at p\ 0.05. Data analysis was per-
formed using STATA/IC 13.1 statistical package
(StataCorp LP, College Station, TX, USA).

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Search Results

One hundred and one records were identified
by database and trial registers searching. Three
randomized controlled trials were retrieved for
detailed assessment, one of which was still

recruiting (ClinicalTrials.gov number,
NCT04740827; ELEVATE trial). Accordingly,
two studies [23, 24] were considered in the
review and included in the meta-analysis
(Fig. 1).

Characteristics and Risk of Bias
of Included Studies

Both the included studies were multicenter,
randomized, double-blind, placebo-controlled
trials; one was a phase IIb/III [23] and one a
phase III trial, namely the ADVANCE trial [24].
The main characteristics of the studies are
summarized in Table 1.

A total of 408 participants were randomized
to placebo, 314 to atogepant 10 mg, 411 to
atogepant 30 mg, and 417 to atogepant 60 mg
once daily. In the study by Goadsby et al. [23],
177 patients were also assigned to atogepant at
the dosages of 30 and 60 mg twice daily (data
not shown).

The mean age of the patients was 41.0 years
and 87.7% were women; white participants
were 79.7% of the whole population. The
monthly migraine days (mean 7.4), headache
days (mean 9.2), and acute medication use days
(mean 6.6) reported at baseline were similar
across all the studies. Details of the participants
are shown in Table 2.

All trials used adequate methods of sequence
generation and allocation concealment. We
rated all included trials at low risk of perfor-
mance and detection bias as both atogepant and
placebo were provided in identical blister cards,
and the patients, site personnel, and trial-
sponsor personnel were all masked to the trial-
group assignments. The risks of attrition and
selective reporting bias were judged low since
participants lost to follow-up and withdrawals
were documented, and there was no suspicion
of selective outcome reporting. Both trials were
sponsored by the manufacturer of atogepant;
the role of the funding source in the design and
conduct of the study, as well as data collection,
data management, data analysis, interpretation
of findings, and manuscript preparation with
support from professional medical writers was
disclosed in any trial publication.

1238 Neurol Ther (2022) 11:1235–1252



Efficacy Outcomes

The reduction in the mean number of migraine
days from baseline across the 12-week

treatment period was significantly greater
among patients treated with atogepant at either
the daily dose of 10 mg (MD - 1.16, 95% CI
- 1.60 to - 0.73, p\ 0.001), 30 mg (MD

Abbreviation: CENTRAL=Cochrane Central Register of Controlled Trials.
Fig. 1 Flow diagram of study selection process. CENTRAL Cochrane Central Register of Controlled Trials
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- 1.15, 95% CI - 1.54 to - 0.76, p\0.001), or
60 mg (MD - 1.20, 95% CI - 2.18 to - 0.22,
p = 0.016) than with placebo (Fig. 2). In com-
parison to placebo, atogepant at the daily
dosage of 10, 30, and 60 mg was associated with
a significantly greater reduction in baseline
mean number of headache days per month
across the 12-week treatment period (atogepant
10 mg: MD - 1.40, 95% CI - 1.88 to - 0.92,
p = 0.002; atogepant 30 mg: MD - 1.44, 95% CI

- 1.90 to - 0.98, p\ 0.001; atogepant 60 mg:
MD - 1.48, 95% CI - 1.95 to - 1.02, p\ 0.001)
(Fig. 3). The reduction from baseline in the
mean number of days of use of medication for
the treatment of migraine attacks across the
12-week treatment period was significantly
greater among patients treated with atogepant
at the dose of 10 mg/day (MD - 1.30, 95% CI
- 1.74 to - 0.86, p\0.001), 30 mg/day (MD
- 1.40, 95% CI - 1.79 to - 1.01, p\0.001),

Table 1 Characteristics of the included studies

Study
[References]

Study design Main inclusion criteria Treatment arms

Goadsby

et al., 2020

[23]

Phase IIb/III

Multicenter (USA)

Parallel-group,

randomized,

placebo-controlled

trial:

4-week screening/

baseline phase

12-week double-

blind treatment

period

4-week safety

follow-up

Aged 18–75 years

At least a 1-year history of migraine, with or

without aura

Migraine onset before 50 years of age

4–14 migraine days per month in the 3 months

before visit 1 and 4–14 migraine days during

the 28-day baseline period

Oral placebo, once daily

Orally administered atogepant, 10,

30, and 60 mg once daily, 30 and

60 mg twice daily

Ailani et al.,

2021 [24]

Phase III

Multicenter (USA)

Parallel-group,

randomized,

placebo-controlled

trial:

4-week screening/

baseline phase

12-week double-

blind treatment

period

4-week safety

follow-up

Aged 18–80 years

At least a 1-year history of migraine, with or

without aura

Migraine onset before 50 years of age

4–14 migraine days per month in the 3 months

before visit 1 and 4–14 migraine days during

the 28-day baseline period

Oral placebo, once daily

Orally administered atogepant, 10,

30, and 60 mg once daily
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and 60 mg/day (MD - 1.30, 95% CI - 1.69 to
- 0.91, p\ 0.001) than with placebo (Fig. 4).

In comparison to placebo-treated patients,
the participants randomized to atogepant were
more likely to have at least a 50% reduction in
their baseline monthly migraine days at the
10 mg (RR 1.70, 95% CI 1.43–2.03, p\ 0.001)
(chi squared = 2.90, df = 1, p = 0.089;
I2 = 65.5%), 30 mg (RR 1.63, 95% CI 1.07–2.49,
p = 0.024) (chi squared = 6.77, df = 1, p = 0.009;
I2 = 85.2%), and 60 mg (RR 1.64, 95% CI
1.02–2.66, p = 0.044) (chi squared = 8.71, df =
1, p = 0.003; I2 = 88.5%) daily doses.

The certainty in the evidence for efficacy
outcomes was judged to be high (Table e-1 in
the Supplementary Material).

Tolerability and Safety Outcomes

Across the trials, AEs were reported by 56.3%
and 53.4% of patients treated with atogepant
and placebo, respectively; the overall RR to
develop any AE during atogepant treatment was
1.07 (95% CI 0.81–1.41, p = 0.630) (chi
squared = 6.96, df = 1, p = 0.008; I2 = 85.6%)
(Table 3). The certainty in the evidence for this
outcome was judged to be moderate; in the
GRADE certainty assessment we downgraded
once for imprecision as the effect estimate has a
wide confidence interval (Table e-1 in the Sup-
plementary Material).

SAEs occurred in 0.6% of the patients ran-
domized to atogepant and 1.0% of those treated
with placebo (RR 0.66, 95% CI 0.20–2.20,
p = 0.496) (chi squared = 0.75, df = 1, p = 0.385;
I2 = 0.0%). Treatment was discontinued because

*Mean difference from random-effect model. 

Abbreviations: CI=confidence interval, MD=mean difference, SD=standard deviation.

Fig. 2 Change in baseline monthly migraine days for atogepant versus placebo. *Mean difference from random-effect
model. CI confidence interval, MD mean difference, SD standard deviation
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of AEs by 3.5% and 2.7% of patients in the
atogepant and placebo groups, respectively; the
corresponding RR was 1.32 (95% CI 0.69–2.55,
p = 0.402) (chi squared = 0.54, df = 1, p = 0.464;
I2 = 0.0%) (Table 3). The certainty in the evi-
dence for these two tolerability/safety outcomes
was judged to be low; in the GRADE certainty
assessment we downgraded twice for impreci-
sion, as the effect estimate has a wide confi-
dence interval, and because of the very few
events that occurred in the groups (Table e-1 in
the Supplementary Material).

The incidence rates of the most common AEs
in the atogepant- versus placebo-treated partic-
ipants were as follows: constipation 6.1% versus
1.2%, nasopharyngitis 4.2% versus 2.9%, nau-
sea 6.6% versus 3.2%, upper respiratory tract
infection 5.3% versus 6.1%, and urinary tract
infection 3.4% versus 2.9%. Nausea was overall
more common in atogepant- than placebo-
treated patients (RR 2.13, 95% CI 1.19–3.80;

p = 0.010) (Table 3). Data on the occurrence of
AEs and treatment withdrawal per atogepant
doses are summarized in Table 4. Constipation
was more commonly observed in patients trea-
ted with atogepant at 30 mg/day than placebo
(RR 5.19, 95% CI 2.00–13.46; p = 0.001). Treat-
ment with atogepant at the daily dose of 60 mg
was associated with a higher risk of constipation
(RR 4.92, 95% CI 1.89–12.79; p = 0.001) and
nausea (RR 2.73, 95% CI 1.47–5.06; p = 0.001)
than placebo.

DISCUSSION

The treatment with orally administered ato-
gepant at the daily doses of 10, 30, and 60 mg
resulted in a significantly greater reduction in
the number of migraine days and the number of
headache days than placebo in adult patients
with episodic migraine. Notably, the treatment

Abbreviations: CI=confidence interval, MD=mean difference, SD=standard deviation.

Fig. 3 Change in baseline monthly headache days for atogepant versus placebo. CI confidence interval, MD mean
difference, SD standard deviation
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with atogepant at any dose was associated with
a greater rate of participants with a reduction of
at least 50% from baseline in the mean number
of migraine days per month in comparison to
placebo. The effect of atogepant was further
substantiated by the significant decrease in the
number of days of medication use for the
treatment of migraine attacks observed in each
atogepant dose group compared with the pla-
cebo arm.

A post hoc analysis of the ADVANCE trial
data has importantly shown that the benefit of
atogepant was already apparent as early as on
day 1 of treatment when 10.8–14.1% of partic-
ipants across the atogepant groups reported
migraine versus 25.2% of participants in the
placebo group, as well as in each of the first
4 weeks of treatment [25]. The early onset of a
sustained therapeutic activity represents an
important advantage of atogepant in compar-
ison to many commonly prescribed preventive

treatments such as b-blockers, tricyclic antide-
pressants, and antiseizure medications, which
require titration schedules to minimize the risk
of side effects and can still have delayed efficacy
once the proper maintenance dose is attained
[26]. Of note, the rapid onset of action has been
already demonstrated with the use of CGRP-
targeted monoclonal antibodies as a preventive
treatment of migraine in patients with episodic
migraine [27–30]. Although more studies are
needed, the currently available evidence sug-
gests how the rapid efficacy may be a charac-
teristic of the drugs targeting the CGRP
pathway, regardless of the administration route
[25].

The preventive treatment of migraine ulti-
mately has the aim of reducing the disease-re-
lated disability. Of note, patient-reported
outcomes can provide informative insights on
the actual meaningfulness of the treatment
effects. In the ADVANCE trial, all three doses of

Abbreviations: CI=confidence interval, MD=mean difference, SD=standard deviation.

Fig. 4 Change in baseline monthly days of use of medication for the treatment of migraine attacks for atogepant versus
placebo. CI confidence interval, MD mean difference, SD standard deviation
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atogepant were associated with a significant
improvement in health-related quality of life
impairments attributed to migraine, and ato-
gepant at the doses of 30 and 60 mg was asso-
ciated with a reduction of the detrimental
consequences of migraine on daily activities
and physical performance, as measured by val-
idated scales [24]. These findings further cor-
roborate the favorable influence that atogepant
treatment may have on migraine burden.

Atogepant was generally well tolerated when
used in adults with episodic migraine at the
dosages of 10, 30, and 60 mg once daily, as
shown by the comparable incidence of AEs
between the active and placebo arms. The rate
of treatment withdrawal among patients treated
with atogepant was 3.5% and did not statisti-
cally differ from the rate observed among pla-
cebo recipients. This risk of treatment
discontinuation looks lower in comparison to
other oral treatments for migraine prevention
[31–33] and similar to the risk observed with
monoclonal antibodies against CGRP ligand or
target [34]. The specificity of action of the
agents targeting the CGRP pathways may

explain the overall better tolerability profile of
this drug class [35].

Constipation and nausea were among the
most common AEs, and they were associated
with atogepant treatment likely with a dose-
dependent relationship. CGRP is widely
expressed also in the enteric nervous system
and, likewise, the CGRP receptors are present in
the gastrointestinal system [36]. Activation of
the CGRP receptor induces relaxation of
smooth muscle cells and CGRP contributes to
maintaining normal intestinal motility [37].
Interestingly, a relationship between blockade
of CGRP receptor and reduced gastrointestinal
motility was previously reported, and it has
been hypothesized that constipation may occur
more likely through the antagonism of CGRP
receptor than with antibodies neutralizing
CGRP [38–40]. Indeed, the blockade of the
CGRP receptor leaves CGRP free in the system
that binds with high affinity to the amylin 1
receptor [41], whose stimulation can inhibit
gastric emptying and contribute to constipa-
tion. Although no serious cases of constipation
occurred during the clinical trials, monitoring

Table 3 Adverse events for atogepant versus placebo

Outcome Number of studies
[References]

Number of pooled
events/participants

I2 Risk ratio
(95% CI)

p value

Atogepant Placebo

Any AE 2 [23, 24] 643/1142 218/

408

85.6% 1.07 (0.81–1.41)a 0.630

Any SAE 2 [23, 24] 7/1142 4/408 0.0% 0.66 (0.20–2.20) 0.496

Discontinuation due to AEs 2 [23, 24] 40/1142 11/408 0.0% 1.32 (0.69–2.55) 0.402

Constipation 2 [23, 24] 70/1142 5/408 74.4% 5.03

(0.56–44.90)a
0.148

Nasopharyngitis 2 [23, 24] 48/1142 12/408 71.9% 1.46 (0.79–2.70) 0.230

Nausea 2 [23, 24] 75/1142 13/408 0.0% 2.13 (1.19–3.80) 0.010

Upper respiratory tract

infection

2 [23, 24] 61/1142 25/408 0.0% 0.89 (0.57–1.40) 0.616

Urinary tract infection 2 [23, 24] 39/1142 12/408 18.0% 1.16 (0.62–2.19) 0.639

AE adverse event, CI confidence interval, SAE serious adverse event
aRisk ratio from random-effect model
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Table 4 Adverse events for atogepant versus placebo

Outcome or subgroup Number of studies
[References]

Number of pooled
events/participants

I2 Risk ratio
(95% CI)

p value

Atogepant Placebo

Atogepant 10 mg

Any AE 2 [23, 24] 178/314 218/

408

85.1% 1.11 (0.78–1.56)a 0.566

Any SAE 3/314 4/408 0.0% 1.00 (0.22–4.54) 0.997

Discontinuation due to AEs 13/314 11/408 0.0% 1.54 (0.69–3.42) 0.289

Constipation 19/314 5/408 80.5% 3.93

(0.20–76.09)a
0.365

Nasopharyngitis 7/314 12/408 22.2% 0.75 (0.31–1.84) 0.532

Nausea 16/314 13/408 24.9% 1.77 (0.83–3.78) 0.139

Upper respiratory tract

infection

15/314 25/408 0.0% 0.85 (0.45–1.61) 0.620

Urinary tract infection 5/314 12/408 0.0% 0.53 (0.19–1.46) 0.221

Atogepant 30 mg

Any AE 2 [23, 24] 234/411 218/

408

84.5% 1.08 (0.79–1.48)a 0.639

Any SAE 2/411 4/408 0.0% 0.56 (0.12–2.58) 0.453

Discontinuation due to AEs 15/411 11/408 55.0% 1.36 (0.63–2.92) 0.428

Constipation 26/411 5/408 62.3% 5.19 (2.00–13.46) 0.001

Nasopharyngitis 19/411 12/408 48.9% 1.57 (0.77–3.19) 0.211

Nausea 23/411 13/408 0.0% 1.77 (0.91–3.44) 0.093

Upper respiratory tract

infection

27/411 25/408 0.0% 1.08 (0.64–1.82) 0.782

Urinary tract infection 20/411 12/408 36.8% 1.65 (0.82–3.34) 0.160

Atogepant 60 mg
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and evaluation of atogepant for this AE in
clinical practice will be appropriate.

The incidence of SAEs associated with ato-
gepant treatment did not differ with placebo,
and no major safety concerns emerged.
Although hepatotoxic effects were reported for
the first generation of gepants [42], they do not
seem to be a class effect. The rate of transami-
nase elevations over three times the upper limit
of normal was similar between patients treated
with atogepant and those treated with placebo
[13, 23, 24]. There were cases temporally asso-
ciated with the drug in atogepant recipients, but
they were without symptoms and resolved
within 8 weeks of treatment discontinuation;
no patients had a severe liver injury or jaundice
[13]. Of note, the administration of a
supratherapeutic dose (170 mg) of atogepant
once daily for 28 days was not associated with
clinically meaningful alanine aminotransferase
elevations in healthy adults [43].

The CGRP is a highly potent vasodilator
peptide. The exact role played by the canonical
CGRP receptor and the contribution of the
CGRP pathway in comparison with other
redundant compensatory vasodilator

mechanisms are, however, not clear [44]. Ato-
gepant inhibited CGRP-dependent vasodilatory
responses in human coronary, cerebral, and
middle meningeal arteries in vitro, while it was
devoid of vasoconstrictive properties in coro-
nary arteries [45]. In the randomized, double-
blind trials, there was no signal of the occur-
rence of cardiovascular events associated with
atogepant [23, 24]. Similarly, clinical studies
with CGRP receptor antagonists other than
atogepant did not affect cerebral and systemic
hemodynamics or vasodilation [46, 47]. Addi-
tional studies specifically designed to identify
any interference of atogepant with the funda-
mental homeostatic controls of the vascular
tone both at peripheral and cerebral levels will
be a useful complement to the currently avail-
able information to confirm the cardiovascular
safety of this drug.

This systematic review with meta-analysis
represents a comprehensive qualitative and
quantitative synthesis of the currently available
randomized, placebo-controlled, clinical trials
of atogepant for the preventive treatment of
episodic migraine in adults. This study builds
upon the evidence that has focused on

Table 4 continued

Outcome or subgroup Number of studies
[References]

Number of pooled
events/participants

I2 Risk ratio
(95% CI)

p value

Atogepant Placebo

Any AE 2 [23, 24] 231/417 218/

408

61.1% 1.04 (0.91–1.17) 0.575

Any SAE 2/417 4/408 0.0% 0.55 (0.12–2.54) 0.441

Discontinuation due to AEs 12/417 11/408 0.0% 1.07 (0.48–2.39) 0.872

Constipation 25/417 5/408 66.4% 4.92 (1.89–12.79) 0.001

Nasopharyngitis 22/417 12/408 67.3% 1.80 (0.90–3.58) 0.096

Nausea 36/417 13/408 0.0% 2.73 (1.47–5.06) 0.001

Upper respiratory tract

infection

19/417 25/408 0.0% 0.75 (0.42–1.33) 0.324

Urinary tract infection 14/417 12/408 0.0% 1.14 (0.53–2.43) 0.740

AE adverse event, CI confidence interval, SAE serious adverse event
aRisk ratio from random-effect model.
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atogepant since the availability of the trials’
results and has summarized the milestones in its
development from the discovery to place in
therapy [48–52]. Of note, results of the analyses
of efficacy, tolerability, and safety outcomes
were given according to the recommended
dosages to better characterize the clinical profile
of the drug and provide information that may
be useful to physicians in their practice. Nev-
ertheless, the review inherits the limits of the
included studies. The question remains about
the generalizability of regulatory studies to
clinical practice, and real-world evidence will be
necessary to evaluate the external validity of
clinical trial data. Most of the patients were
women and of white ethnic origin, and there
were few participants aged 65 years and older.
Although no significant effects of sex, race, and
age emerged on the pharmacokinetics of ato-
gepant [13], additional evidence is warranted to
extend the efficacy and tolerability findings to
broader populations. The mean body mass
index of the patients, who were all recruited in
the USA, was relatively high compared with the
body mass index on other continents. Consid-
ering the possibility of accumulation in fat tis-
sue, additional research in patients with a lower
body mass index will be useful to evaluate if
body weight has potential implications for the
dosage [53]. The trial excluded patients who
had responded inadequately to more than three
[23] or four [24] preventive treatments; a
multinational phase III trial to assess the safety,
tolerability, and efficacy of atogepant 60 mg
once daily compared with placebo as a preven-
tive treatment for episodic migraine in adults
who previously failed two to four classes of oral
prophylactic treatments is recruiting partici-
pants (NCT04740827; ELEVATE trial). Partici-
pants with 15 or more headache days per
month were excluded, and the results cannot be
generalized to patients with chronic migraine.
The efficacy, tolerability, and safety of ato-
gepant in patients with chronic migraine are
now being studied in a phase III, multicenter,
randomized, double-blind, placebo-controlled,
parallel-group study (NCT03855137; PROGRESS
trial). The 12-week treatment duration is not
adequate to assess the long-term efficacy and
side effects of atogepant. In this regard,

atogepant 60 mg administered once daily to
patients with episodic migraine over a 52-week
open-label, multicenter, phase III extension
study (NCT03700320) was efficacious to reduce
monthly migraine days, was associated with
improvements in function and health-related
quality of life, and rates of response increased
throughout the course of the trial; further, the
treatment was generally well tolerated with no
new safety concerns identified [54–56]. A num-
ber of other studies are ongoing to evaluate the
long-term safety and tolerability of atogepant in
adult patients with episodic (NCT03939312)
and episodic or chronic (NCT04686136 and
NCT04437433) migraine. Finally, only two tri-
als, funded by the pharmaceutical company
manufacturing atogepant, met the eligibility
criteria, and were included in this review. In this
regard, the meta-analytic analysis of pooled
data allowed us to give a more precise estimate
of the effects of the treatment with atogepant
for both the efficacy and tolerability outcomes
and therefore provided a better characterization
of the drug profile in comparison to the single
trials.

CONCLUSION

Drugs targeting the CGRP pathway have been
developed in recent years and represent the
dawn of a new era in the management of
migraine. Atogepant is the second oral gepant
to be approved for the preventive treatment of
episodic migraine and it is the first and only oral
CGRP receptor antagonist developed specifi-
cally for migraine prevention [57]. Atogepant
comes on top of monoclonal antibodies direc-
ted at the CGRP or CGRP receptor, which are
also used prophylactically.

CGRP monoclonal antibodies are large
molecules that require administration by intra-
venous or subcutaneous injection and have
long half-lives that make monthly or quarterly
injections feasible [53]. Compared with mono-
clonal antibodies, atogepant is a smaller mole-
cule that can be administered orally and has
shorter absorption and elimination phases that
make daily dosing necessary [53]. Differences in
pharmacokinetics and dosing schedules of the
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medications alongside individual preferences of
patients may guide the choice in clinical prac-
tice. The variability of available preventive
drugs may offer the opportunity to increasingly
tailor the treatment and improve the quality of
life of patients with migraine.
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