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Abstract

Background Migraine is one of the most common diseases worldwide while current treatment options are not ideal.
New therapeutic classes of migraine, the calcitonin gene-related peptide (CGRP) antagonists, have been developed
and shown considerable effectiveness and safety. The present study aimed to systematically evaluate the efficacy

and safety of atogepant, a CGRP antagonist, for migraine prophylaxis from the results of randomized controlled trials
(RCT5).

Methods The Cochrane Library, Embase, PubMed and https://www.clinicaltrials.gov/ were searched for RCTs that
compared atogepant with placebo for migraine prophylaxis from inception of the databases to Feb 1, 2024. Outcome
data involving efficacy and safety were combined and analyzed using Review Manager Software version 5.3 (RevMan
5.3). For each outcome, risk ratios (RRs) or standardized mean difference (SMD) were calculated.

Results 4 RCTs with a total of 2813 subjects met our inclusion criteria. The overall effect estimate showed that
atogepant was significantly superior to placebo in terms of the reduction of monthly migraine (SMD —0.40, 95%
Cl1-0.46 t0 -0.34) or headache (SMD —0.39, 95% Cl -0.46 to -0.33) days, the reduction of acute medication use

days (SMD —0.45, 95% CI-0.51 to -0.39) and 50% responder rate (RR 1.66, 95% Cl 1.46 to 1.89), while no dose-

related improvements were found between different dosage groups. For the safety, significant number of patients
experienced treatment-emergent adverse events (TEAEs) with atogepant than with placebo (RR 1.10,95% Cl 1.02—
1.21) while there was no obvious difference between the five dosage groups. Most TEAEs involved constipation (RR
2.55,95% C1 1.91-3.41), nausea (RR 2.19,95% Cl 1.67-2.87) and urinary tract infection (RR 1.49, 95% CI 1.05-2.11).In
addition, a high dosage of atogepant may also increase the risk of treatment-related TEAEs (RR 1.64, 95% Cl 1.02-2.63)
and fatigue (RR 3.07, 95% Cl 1.13-8.35).
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Conclusions This meta-analysis suggests that atogepant is effective and tolerable for migraine prophylaxis including
episodic or chronic migraine compared with placebo. It is critical to weigh the benefits of different doses against the
risk of adverse events in clinical application of atogepant. Longer and multi-dose trials with larger sample sizes are

required to verify the current findings.
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Background

Migraine is a complex, variable neurological disease that
characterized by recurrent disabling attacks of headache
associated with photophobia, phonophobia, nausea, and
vomiting [1]. It was ranked second overall in global dis-
ability and even topped the list in young women in the
global burden disease of 2019 [2, 3].

Migraine prophylaxis is primarily aimed at reducing
attack frequency, severity, duration, and disability, avoid-
ing the risk of medication overuse and improving health-
related quality of life [4]. However, according to statistics,
the usage rates for preventive treatments in patients with
episodic or chronic migraine is lower, and usually less
than half the patients [5, 6]. Normally one main reason is
that the low efficacy and poor tolerability result in treat-
ment failure and discontinuation, and poor satisfaction
overall exists among those people for whom preven-
tive treatments have failed [5, 7]. Also, the healthcare
resource use and costs is another important factor [8]. In
recent years, monoclonal antibodies targeting the CGRP
pathway and the new generations of oral CGRP receptor
antagonists were developed and applied in the prophy-
laxis and treatment of migraine [9]. These agents tried
to address the limitations of traditional migraine medi-
cations for treatment. Nevertheless, the first generation
of CGRP receptor antagonists was discontinued due to
hepatotoxicity [10].

Atogepant, a new specific medication targeted CGRP
receptor, had demonstrated efficacy and tolerability for
migraine prophylaxis in the phase I/II randomized clini-
cal trials (RCTs). Different doses of atogepant had been
approved by the FDA and EMA for migraine prophylaxis.
In theory, the smallest effective dose is more economical
for patients and may have better safety. What about the
effectiveness and safety of different doses of atogepant?
It is necessary to conduct a systematic review and meta-
analysis comparing the efficacy and safety of different
dosages of atogepant for migraine prophylaxis.

Up to now, there were two systematic review that
examined the differences between atogepant and placebo
in the efficacy and tolerability for the preventive treat-
ment of migraine [11, 12]. However, some of their results
were different in the two previous studies. Furthermore,
these studies were based on the small sample sizes, and
the conclusions drawn may not be helpful for clinicians
to make treatment decisions and provide guidance. In
nearly a year, two large RCTs [13, 14] were released after

the publication of the above two systematic review [11,
12], and it is essential to update the existing results and
provide a more robust and comprehensive review based
on the latest evidence. Therefore, the present study was
to perform a systematic review and meta-analysis to fur-
ther evaluate and verify the safety and efficacy of atoge-
pant in the treatment of migraine prevention.

Methods

Literature search and inclusion criteria

Two of us (MH and XFL) independently searched
Cochrane Library, Embase, PubMed and https://www.
clinicaltrials.gov/ for RCTs from inception of the data-
bases to Feb 1, 2024. The following Medical Subject
Headings (MeSH) and keywords were used for the lit-
erature retrieval: “migraine” and “CGRP receptor antag-
onist” or “atogepant (AGN-241689)”’and “randomized
clinical trials (RCTs)” Then, we thoroughly examined
all potentially relevant articles, including their reference
lists, to ensure that no relevant studies were overlooked.
Studies that satisfied these criteria were accepted: (1)
RCTs assessing the efficacy and safety of atogepant for
the migraine prophylaxis; (2) migraine sufferers (18 years
of age or older) with or without aura were included in
the study; (3) atogepant in any dosage or formulation as
treatment group, and placebo as control group, respec-
tively; (4) the efficacy and safety outcomes were provided
or could be calculated from original data in these articles.
In addition, studies involving the combination of atoge-
pant with other drugs in the intervention group will be
excluded. When there were disagreements between the
two researchers, they were settled by agreement or, if
required, by discussing with the third author (YL or HYX
or QX).

Evaluation of risk of bias and quality of evidence

Two of us (MH and SSH) independently evaluated the
methodological quality of these studies included using
Review Manager Software version 5.3 (RevMan 5.3) pro-
vided by the Cochrane Collaboration [15]. Detailed cri-
teria involved seven-item scale for making judgments
about the risk of bias from each of the items in the tool
are available [16], and risk ratings of high, low, or unclear
were judged for the included trials. Discrepancies
between the two authors were discussed and resolved by
consensus or consultation with the third reviewer (XY
or QZ). Besides, the two reviewers also independently
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In- Location(s); Eligibility Gender(male/ Migraine attacks =~ Medica-  Study Efficacy outcomes Safety outcomes
cluded Study criteria female) per month tion period
trials  design mean age dosage
(years)
Control Trial Control  Trial Primary Secondary
Goads- Multinational ICHD-3 32/154; 79/560; 7-8+25 76425 10mgQD 12Weeks MMDs MHDs; TEAEs; treatment-
byPJ RCT beta 40.5+ 4007+ 30mg QD acute related TEAEs; serious
etal, 1.7 1233 60 mg QD medica- TEAEs; treatment-
2020 30 mg BID tion use related serious
60 mg BID days; >50% TEAE; nausea; upper
reduction  respiratory tract infec-
inMMDs  tion; nasopharyngitis;
constipation; urinary
tract infection; fatigue
Ailani  Multinational ICHD-3 24/198; 77/603; 75+24 77+24 10mgQD 12Weeks MMDs MHDs; TEAEs; treatment-
Jetal, RCT 403+ 4201+ 30mg QD acute related TEAEs; serious
2021 12.8 12.03 60 mg QD medica- TEAEs; treatment-
tion use related serious
days; >50% TEAE; nausea; upper
reduction  respiratory tract infec-
in MMDs  tion; nasopharyngitis;
constipation; urinary
tract infection; fatigue
Pozo-  Multinational ICHD-3 30/225; 66/452; 189+4.8 189+52 60mgQD 12Weeks MMDs MHDs; TEAEs; treatment-
Rosich  RCT 420+ 4215+ 30 mg BID acute related TEAEs; serious
Petal, 124 12.10 medica- TEAES; nausea; upper
2023 tion use respiratory tract infec-
days; >50% tion; nasopharyngitis;
reduction  constipation; urinary
in MMDs tract infection; fatigue
Tas- Multinational ICHD-3 16/141; 17/139; 93+24 91+23 60mgQD 12Weeks MMDs MHDs; TEAEs; treatment-
sorelli  RCT 434+ 409+ acute related TEAEs;
Cetal, 10.3 10.7 medica- serious TEAESs; nausea;
2024 tion use nasopharyngitis;
days; =50% constipation; urinary
reduction  tract infection
in MMDs

Data are mean+SD. RCT, randomized controlled trial; ICHD, the International Classification of Headache Disorders; QD, quaque die, once daily; BID, both in die, twice
daily; MMDs, Monthly migraine days; MHDs, Monthly headache days; TEAEs, treatment-emergent adverse events

assessed the strength of the current evidence for each
outcome using the Grading of Recommendations,
Assessment, Development, and Evaluation working
group (GRADE) tool across five domains, including over-
all risk of bias, inconsistency, indirectness, imprecision,
and publication bias [17, 18]. Finally, the overall quality
of evidence was summarized across domains using the 4
confidence levels of the GRADE approach: very low, low,
moderate, or high [18].

Statistical analysis

The efficacy and safety of CGRP receptor antagonists
for migraine prophylaxis were pooled by standardized
mean difference (SMD) or risk ratios (RRs) with 95%
confidence intervals (CI) through either a fixed- or ran-
dom-effect model, which was performed using RevMan
5.3 (Cochrane Collaboration, Oxford, England). The
original data from the graphs were extracted with the
GetData Graph Digitizer software (version 2.26).For the

heterogeneity analysis, the I index was used to estimate
it and automatically calculated by the RevMan 5.3 soft-
ware [19-21]. I values are acceptable if they are less than
50%, which denotes non-significant heterogeneity. In that
case, the fixed-effect model of analysis is appropriate. If
not, the random-effect model is taken into account [22].

Results

Selection and inclusion of studies

A total of 283 articles were yielded based on the initial
search strategy, then 158 duplicates were removed during
title screening. 125 potentially relevant studies remained.
Of these, 6 articles were reviewed in the full text, and 4
RCTs involved in phase II — III (2813 participants) were
considered eligible and were taken into this analysis [13,
14, 23, 24], which included an additional 2 RCTs with
1064 patients on the basis of previous meta-analysis [11,
12]. A flow chart outlining the literature search is shown
in Fig. 1.
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Fig. 1 Process of identifying eligible studies for the meta-analysis

All studies involved a placebo comparator, the agents
studied were different doses of atogepant. The baseline
demographics, specifically age and gender, did not dif-
fer widely among the included studies. Participants were
adults (=18 years) with a mean age of 41.34 years in the
atogepant group and 41.47 years in the placebo group,
and reported gender was 2472 females and 341 males
with female-to-male ratio of 7.25:1. Almost all migraine
sufferers with or without aura had been diagnosed
according to the International Classification of Head-
ache Disorders (ICHD) 3/3-beta [25, 26]. Patients in the
atogepant group had suffered from migraine with a mean
frequency of 10.7 days per month, while those in the pla-
cebo group reported a mean frequency of 11.5 migraine
days per month. Details of the study characteristics were
shown in Table 1.

Risk of bias and quality of evidence

Figure 2 displays the results from the risk of bias assess-
ment based on the 7-item criteria in RevMan 5.3. Four
studies evaluating the efficacy and safety of atogepant for
migraine prevention were included [13, 14, 23, 24], all
of which were randomized, double-blind, placebo-con-
trolled trials. These RCTs described the randomization
procedure in enough detail, and were considered as hav-
ing a low risk of bias, whereas the risks for detection bias
were unclear in two studies [23, 24], and the Goadsby P
J et al. 2020 study was also assessed as having a unclear
risk. In addition, the quality of the evidence for the effec-
tiveness and safety outcomes was summarized in Fig. 3
and Supplementary Table 1.
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Fig. 2 Risk of bias for included trials

Effectiveness of atogepant for the treatment of migraine
prevention

The reduction of monthly migraine days (MMDs)

All four trials (2732 subjects) included in this meta-
analysis were evaluated for the reduction of MMDs. As
shown in Fig. 4, compared with placebo, patients receiv-
ing atogepant treatment achieved a significant decrease
in the numbers of MMDs (SMD -0.40, 95% CI -0.46 to
-0.34, P<0.00001), with statistically significant differ-
ences observed across all dosage groups. However, there
were no significant differences among the various dos-
age groups (P=1.00, ’=0%). Furthermore, the results
showed similar trends over different time periods from
baseline to week 4, 8, and 12 (week 4: SMD —0.47, 95%

CI -0.53 to -0.41, P°0.00001; week 8: SMD —0.28, 95% CI
-0.35 to -0.22, P°0.00001; and week 12: SMD —0.27, 95%
CI -0.33 to -0.21, P0.00001; Figs. 5, 6 and 7), but nota-
bly, greater mean decreases in MMDs were observed
with atogepant from baseline to week 4. The total /* value
(x*=7.97, P=0.63, ’=0%) revealed non-significant het-
erogeneity among the included trials.

The reduction of monthly headache days (MHDs)

Four trials of 2732 subjects were included in this meta-
analysis and evaluated for the reduction of MHDs. The
SMD after treatment favored atogepant over placebo
(SMD -0.39, 95% CI -0.46 to -0.33, P0.00001; Fig. 8),
and the subgroup analysis didn't show a remarkable
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Effectiveness and safety
outcomes

MMDs

MMDs (week 1-4)
MMDs (week 5-8)
MMDs (week 9-12)
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Acute medication use days

50% responder rate
TEAEs

10mg | 30mg | 60mg | 30mg | 60mg

W High
Moderate
Low

| Verylow

Treatment-related TEAEs

Serious TEAEs

Constipation

Nausea

Fatigue

Urinary tract infection

Nasopharyngitis

Upper respiratory tract infection

1,2

1 downgraded due to inconsistency
2 downgraded due to imprecision
3 downgraded due to publication bias

Ato Atogepant
QD quaque die, once daily
BID both in die, twice daily

Fig. 3 Summary of GRADE results for each outcomes

difference in the reduction of MHDs from different dos-
age of atogepant over control therapy (x*=0.75, P=0.95,
P=0%). Furthermore, the total(x>=9.46, P=0.49, I’=0%)
or subgroup I value on the reduction of MHDs revealed
a non-significant heterogeneity among the included tri-
als except for the atogepant 60 mg QD group (x*=6.50,
P=0.09, P=54%).

The reduction of acute medication use days

Four trials with a total of 2732 subjects included for the
outcomes. As shown in Fig. 9, atogepant also showed
benefits with over placebo at the reduction of acute
medication use days (SMD —0.45, 95% CI -0.51 to -0.39,
P0.00001), while no dose-related improvements were
found in different dosage groups (x>=0.46, P=0.98,
PP=0%), and continuing to increase the dose of the medi-
cation did not further improve the efficacy. The total or
subgroup I* value revealed non-significant heterogeneity
among the included trials.

MMDs Monthly migraine days
MHDs Monthly headache days
TEAEs treatment-emergent adverse events

50% responder rate in monthly migraine days

The 50% reduction rate, when the MMDs were reduced
by 50% or more over a period of 12 weeks, was counted
in four included trials with a total of 2732 subjects. As
shown in Fig. 10, the data showed a significant decrease
in 50% responder rates of atogepant compared with pla-
cebo (RR 1.66,95% CI 1.46 to 1.89, P=0.002), and the sta-
tistical differences observed across all dosage groups. The
total I? value revealed a moderate heterogeneity among
the included trials (x*=28.12, P=0.002, *=64%), and a
high level of heterogeneity in two dosage groups (30 mg
QD: x*=6.77, P=0.009, ’=85%; 60 mg QD: x*=16.42,
P=0.0009, ’=82%).

Safety of atogepant for the treatment of migraine
prevention

Safety outcomes were reported in four trials for
adverse events (AEs). As shown in Table 2, the atoge-
pant group and two dosage groups (atogepant 30 mg
BID or 60 mg BID) showed a significantly higher risk of
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Atogepant Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 Atogepant 10mg QD
Goadsby P J et al., 2020 -4 2.88 92 -29 267 178 6.0% -0.40[-0.65,-0.15]
Ailani J et al., 2021 37 293 214 -25 293 214 106% -0.41[-0.60,-0.22] - =
Subtotal (95% CI) 306 392 16.7% -0.41[-0.56, -0.25] N
Heterogeneity: Chi? = 0.00, df = 1 (P = 0.96); I = 0%
Test for overall effect: Z = 5.20 (P < 0.00001)
1.1.2 Atogepant 30mg QD
Goadsby P J et al., 2020 -38 27 182 -29 267 178 9.0% -0.33[-0.54,-0.13] -
Ailani J etal., 2021 -3.9 3 223 -25 293 214 10.8% -0.47[-0.66,-0.28] -
Subtotal (95% ClI) 405 392 19.8% -0.41[-0.55, -0.27] o
Heterogeneity: Chi? = 0.90, df = 1 (P = 0.34); I?= 0%
Test for overall effect: Z =5.71 (P < 0.00001)
1.1.3 Atogepant 60mg QD
Goadsby P J et al., 2020 -3.6 267 177 -29 267 178 89% -0.26[-0.47,-0.05] -
Ailani J et al., 2021 -42 298 222 -25 293 214 106% -0.57[-0.77,-0.38) — -
Pozo-Rosich Petal., 2023 69 6.4 256 -5.1 6.27 246 12.6% -0.28[-0.46,-0.11] -
Tassorelli C et al., 2024 42 496 154 -19 498 155 7.6% -0.46[-0.69,-0.24] -
Subtotal (95% ClI) 809 793 39.8% -0.39[-0.49, -0.29] >
Heterogeneity: Chi? = 6.79, df = 3 (P = 0.08); I* = 56%
Test for overall effect: Z=7.73 (P < 0.00001)
1.1.4 Atogepant 30mg BID
Goadsby P J et al., 2020 -4.2 3.56 79 -29 267 178 54% -0.44[-0.70,-0.17] -
Ailani J et al., 2021 -75 636 253 -51 6.27 246 12.4% -0.38[-0.56,-0.20] -
Subtotal (95% ClI) 332 424 17.9% -0.40 [-0.54, -0.25] -
Heterogeneity: Chiz = 0.12, df =1 (P = 0.73); I?= 0%
Test for overall effect: Z = 5.27 (P < 0.00001)
1.1.5 Atogepant 60mg BID
Goadsby P J et al., 2020 41 28 87 -29 267 178 58% -0.44[-0.70,-0.18]
Subtotal (95% Cl) 87 178  5.8% -0.44[-0.70,-0.18] =
Heterogeneity: Not applicable
Test for overall effect: Z = 3.34 (P = 0.0009)
Total (95% CI) 1939 2179 100.0% -0.40 [-0.46, -0.34] . 2
Heterogeneity: Chiz = 7.97, df = 10 (P = 0.63); 1> = 0% f f t f
-0.5 -0.25 0 025 05

Test for overall effect: Z = 12.57 (P < 0.00001)
Test for subgroup differences: Chi? = 0.15, df =4 (P = 1.00), I> = 0%

Favours [Atogepant] Favours [Placebo]

Fig. 4 Meta-analysis of the reduction of MMDs in different doses compared with placebo. The diamond indicates the estimated standardized mean dif-
ference with 95% confidence interval for the pooled patients. MMDs, Monthly migraine days; M-H, Mantel-Haenszel; Cl, confidence interval

any treatment-emergent adverse events (TEAEs) and
treatment-related TEAEs (TEAEs: all [RR 1.11, 95% CI
1.02-1.21, P=0.02], atogepant 30 mg BID [RR 1.17, 95%
CI 1.02-1.34, P=0.02]; treatment-related TEAEs: atoge-
pant 60 mg BID [RR 1.64, 95% CI 1.02-2.63, P=0.04]).
Furthermore, there were remarkable differences between
atogepant and placebo in the incidence of constipation,
nausea, fatigue and urinary tract infection (constipa-
tion: all [RR 2.55, 95% CI 1.91-3.41, P<0.00001], atoge-
pant 30 mg QD [RR 2.14, 95% CI 1.10-4.18, P=0.03],
atogepant 60 mg QD [RR 2.74, 95% CI 1.74-4.32,
P<0.0001], atogepant 30 mg BID [RR 3.03, 95% CI 1.54—
5.95, P=0.001]; nausea: all [RR 2.19, 95% CI 1.67-2.87,
P<0.00001], atogepant 60 mg QD [RR 2.63, 95% CI 1.71—
4.05, P<0.0001], atogepant 30 mg BID [RR 2.10, 95% CI
1.16-3.78, P=0.01]; fatigue: atogepant 60 mg BID [RR
3.07, 95% CI 1.13-8.35, P=0.03], urinary tract infection:

all [RR 1.05, 95% CI 1.05-2.11, P=0.03]), some statisti-
cally significant differences between the various dosage
groups were detected regarding the aforementioned AEs.
In addition, there were no significant differences in the
incidence of nasopharyngitis and upper respiratory tract
infection, serious TEAEs were reported in 22 of the par-
ticipants in the atogepant or placebo group. Most of the
P value revealed a low heterogeneity among the included
studies.

Discussion

The current study aimed to evaluate the efficacy and
safety of the different-dosage atogepant on patients with
migraine through meta-analysis in the phase II RCTs
published from 2020 to Feb 2024 [13, 14, 23, 24]. An
additional 2 studies were included with 1064 patients on
the basis of previous meta-analysis. The overall trend in
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Atogepant Placebo Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 Atogepant 10mg QD
Goadsby P J et al., 2020 -3.39 345 92 -1.79 347 178 6.1% -0.46[-0.72,-0.21]
Ailani J et al., 2021 -3.14 351 214 -162 336 214 10.7% -0.44[-0.63,-0.25] -
Subtotal (95% CI) 306 392 16.7% -0.45[-0.60, -0.30] .
Heterogeneity: Chi2 = 0.01, df =1 (P =0.91); I?= 0%
Test for overall effect: Z = 5.74 (P < 0.00001)
1.2.2 Atogepant 30mg QD
Goadsby P J et al., 2020 -3.46 351 182 -1.79 347 178 89% -0.48[-0.69,-0.27] -
Ailani J et al., 2021 -3.43 343 223 -162 336 214 10.8% -0.53[-0.72,-0.34] -
Subtotal (95% CI) 405 392 19.7% -0.51[-0.65, -0.37] S
Heterogeneity: Chiz = 0.14, df =1 (P = 0.71); I? = 0%
Test for overall effect: Z = 7.05 (P < 0.00001)
1.2.3 Atogepant 60mg QD
Goadsby P J et al., 2020 -3.03 346 177 -1.79 3.47 178 89% -0.36[-0.57,-0.15] -
Ailani J et al., 2021 -3.96 328 222 -162 336 214 10.5% -0.70[-0.90,-0.51] —
Pozo-Rosich P etal., 2023 -6.2 7.36 256 -3.77 7.21 246 12.7% -0.33[-0.51,-0.16] -
Tassorelli C et al., 2024 -42 546 154 -133 535 155 7.6% -0.53[-0.76,-0.30] -
Subtotal (95% CI) 809 793 39.7% -0.47 [-0.57, -0.37] 4
Heterogeneity: Chi? = 9.30, df = 3 (P = 0.03); I = 68%
Test for overall effect: Z = 9.34 (P < 0.00001)
1.2.4 Atogepant 30mg BID
Goadsby P J et al., 2020 -3.27 3.2 79 -1.79 347 178 55% -0.44[-0.70,-0.17] -
Ailani J et al., 2021 -6.64 6.68 253 -3.77 7.21 246 12.5% -0.41[-0.59,-0.24] -
Subtotal (95% CI) 332 424 18.0% -0.42[-0.57, -0.27] -
Heterogeneity: Chi2 = 0.02, df =1 (P = 0.89); I = 0%
Test for overall effect: Z = 5.56 (P < 0.00001)
1.2.5 Atogepant 60mg BID
Goadsby P J et al., 2020 -3.65 3.73 87 -1.79 347 178 58% -0.49[-0.75,-0.23] -
Subtotal (95% ClI) 87 178 5.8% -0.49 [-0.75, -0.23] i
Heterogeneity: Not applicable
Test for overall effect: Z = 3.72 (P = 0.0002)
Total (95% CI) 1939 2179 100.0% -0.47 [-0.53, -0.41] L 4

S Ohi2 = - - .12 =10 t } t
Heterogeneity: Chi? = 10.30, df = 10 (P = 0.41); 1= 3% 4 05 0 05

Test for overall effect: Z = 14.62 (P < 0.00001)
Test for subgroup differences: Chi? = 0.82, df =4 (P = 0.94), I? = 0%

Favours [Atogepant] Favours [Placebo]

Fig.5 Meta-analysis of the reduction of MMDs in different doses at week 4. The diamond indicates the estimated standardized mean difference with 95%
confidence interval for the pooled patients. MMDs, Monthly migraine days; M-H, Mantel-Haenszel; Cl, confidence interval

these results is in accordance with previous studies [11,
12] demonstrating that atogepant for the treatment of
migraine prevention were associated with improvements
in impairments attributed to migraine and also with
increased risk of some adverse effects.

The main differences compared to previous studies
[11, 12] are reflected in the following two aspects. In
the part of effectiveness, although the results were basi-
cally consistent with previous results, demonstrating that
atogepant was more efficacious than placebo in prevent-
ing migraine with respect to the primary (the reduction
of MMDs) and secondary outcomes (the reduction of
MHDs, the reduction of acute medication use days and
50% responder rate), it was noteworthy that the hetero-
geneity level of the combined results in reducing MMDs
or MHDs for the conventional dosage group (60 mg QD)
of atogepant approved by the FDA had been improved in

our study, from 79% to 80% in previous studies to 56% or
54% now respectively. This reduction indicated that the
previous results had been further validated and strength-
ened. In addition to the primary efficacy endpoint MMDs
were combined and analysed across the 12-week treat-
ment period, MMDs were calculated during weeks 14,
5-8, and 9-12 in this meta-analysis. Compared with
placebo, greater mean decreases from baseline in mean
MMDs were observed with atogepant during the first
4 weeks of treatment. In terms of safety and tolerabil-
ity, the results differed from the previous trials with no
statistical differences between treatments and control
for TEAEs. The present results showed the odds of total
TEAEs were signifcantly higher with treatments than pla-
cebo (RR 1.11, 95% CI 1.02-1.21, P=0.02), particularly
atogepant 30 mg BID group with the largest RR (1.17,
95% CI 1.02-1.34). However, in contrast to our findings,
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Atogepant Placebo Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.3.1 Atogepant 10mg QD
Goadsby P J et al., 2020 -4.18 3.55 92 -3.14 36 178 6.0% -0.29 [-0.54, -0.04]
Ailani J et al., 2021 -3.81 3.8 214 -296 366 214 10.7% -0.23 [-0.42, -0.04] -
Subtotal (95% CI) 306 392 16.7% -0.25 [-0.40, -0.10] -
Heterogeneity: Chi? = 0.15, df =1 (P = 0.70); I? = 0%
Test for overall effect: Z = 3.22 (P = 0.001)
1.3.2 Atogepant 30mg QD
Goadsby P J et al., 2020 -3.89 364 182 -3.14 36 178 9.0% -0.21[-0.41, 0.00] -
Ailani J et al., 2021 -3.99 343 223 -296 3.66 214 10.9% -0.29 [-0.48, -0.10]
Subtotal (95% CI) 405 392  19.9% -0.25 [-0.39, -0.11] -
Heterogeneity: Chi? = 0.34, df = 1 (P = 0.56); I = 0%
Test for overall effect: Z = 3.55 (P = 0.0004)
1.3.3 Atogepant 60mg QD
Goadsby P J et al., 2020 -346 346 177 -3.14 36 178 8.9% -0.09 [-0.30, 0.12] I
Ailani J et al., 2021 -4.27 343 222 -296 3.66 214 10.8% -0.37 [-0.56, -0.18] -
Pozo-Rosich P et al., 2023 -7.25 7.04 256 -517 7.21 246 12.5% -0.29 [-0.47,-0.12] -
Tassorelli C et al., 2024 -4.02 558 154 -191 56 155 7.6% -0.38 [-0.60, -0.15]
Subtotal (95% CI) 809 793 39.8% -0.28 [-0.38, -0.19] >
Heterogeneity: Chi? = 4.75, df = 3 (P = 0.19); I>=37%
Test for overall effect: Z = 5.64 (P < 0.00001)
1.3.4 Atogepant 30mg BID
Goadsby P J et al., 2020 -4.21 3.73 79 -314 36 178 55% -0.29 [-0.56, -0.03] -
Ailani J etal., 2021 -7.53 7 253 -517 7.21 246 12.4% -0.33[-0.51, -0.15] - =
Subtotal (95% CI) 332 424 17.8% -0.32 [-0.47, -0.17] N
Heterogeneity: Chi2 = 0.06, df =1 (P = 0.81); I?= 0%
Test for overall effect: Z = 4.26 (P < 0.0001)
1.3.5 Atogepant 60mg BID
Goadsby P J et al., 2020 -4.48 3.64 87 -3.14 36 178 58% -0.37 [-0.63, -0.11] -
Subtotal (95% CI) 87 178  58%  -0.37[-0.63,-0.11] —i—
Heterogeneity: Not applicable
Test for overall effect: Z = 2.81 (P = 0.005)
Total (95% ClI) 1939 2179 100.0% -0.28 [-0.35, -0.22] <

S Ohi2 = - - .12 =09 + t + t
Heterogeneity: Chi? = 6.34, df = 10 (P = 0.79); I = 0% 05 025 0 025 05

Test for overall effect: Z = 8.93 (P < 0.00001)
Test for subgroup differences: Chi? = 1.04, df =4 (P = 0.90), I> = 0%

Favours [Atogepant] Favours [Placebo]

Fig.6 Meta-analysis of the reduction of MMDs in different doses at week 8. The diamond indicates the estimated standardized mean difference with 95%
confidence interval for the pooled patients. MMDs, Monthly migraine days; M-H, Mantel-Haenszel; Cl, confidence interval

previous results did not demonstrate a significant differ-
ence between atogepant and placebo in this regard. The
most common TEAEs in the atogepant groups involved
gastrointestinal symptoms such as nausea and constipa-
tion, which might be related to the blockade of the CGRP
receptors in the gastrointestinal system [27, 28]. Further-
more, these potential risk were likely dose-dependent
with no statistical differences. In addition, larger dosage
(atogepant 60 mg BID) may be linked to increased risk
of treatment-related TEAEs (RR 1.64, 95% CI 1.02-2.63,
P=0.04; supplementary Fig. 1), such as fatigue (RR 3.07,
95% CI 1.13-8.35, P=0.03; supplementary Fig. 2). And
more significantly, the current results showed the risk
of treatment-related TEAEs and fatigue in the atoge-
pant 60 mg BID group was markedly higher than in the
10 mg QD group (treatment-related TEAEs: x*=4.52,
P=0.03, ’=77.9%; fatigue: x*=4.70, P=0.03, ’=78.7%;

supplementary Figs. 1 and 2). Furthermore, although
there was no statistically significant difference compared
with placebo, the risk of urinary tract infection appeared
to be potentially higher in the atogepant 30 mg BID or
60 mg BID groups compared to the 10 mg QD group
(30 mg BID vs. 10 mg QD: x*=4.83, P=0.03, ’=79.3%;
60 mg BID vs. 10 mg QD: x*=4.60, P=0.03, F=78.3%;
supplementary Figs. 3 and 4). However, these findings
had not been previously presented or mentioned in sys-
tematic reviews. Therefore, given the scarcity of available
data, further safety studies are urgently needed to com-
prehensively assess this potential risk. Furthermore, in
consideration of safety concerns, it is advisable and highly
recommended to prescribe the lowest effective dosage of
atogepant for migraine patients. Other findings were sim-
ilar to those in a previous study that found the incidence
of other common TEAEs including upper respiratory
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Atogepant Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.4.1 Atogepant 10mg QD
Goadsby P J et al., 2020 -4.42 345 92 -36 347 178 6.1% -0.24 [-0.49, 0.02]
Ailani J et al., 2021 -433 38 214 -3.02 351 214 10.6% -0.36 [-0.55, -0.17] -
Subtotal (95% Cl) 306 392 16.6% -0.31[-0.47, -0.16] -
Heterogeneity: Chi2 = 0.56, df = 1 (P = 0.45); I? = 0%
Test for overall effect: Z = 4.03 (P < 0.0001)
1.4.2 Atogepant 30mg QD
Goadsby P J et al., 2020 -3.93 351 182 -36 347 178 9.0% -0.09 [-0.30, 0.11] - 1
Ailani J et al., 2021 -4.33 358 223 -3.02 351 214 10.8% -0.37 [-0.56, -0.18] - -
Subtotal (95% CI) 405 392 19.8%  -0.24[-0.38, -0.10] N
Heterogeneity: Chi? = 3.69, df =1 (P = 0.05); 12 = 73%
Test for overall effect: Z = 3.42 (P = 0.0006)
1.4.3 Atogepant 60mg QD
Goadsby P J et al., 2020 -4.16 3.19 177 -36 3.47 178 8.9% -0.17 [-0.38, 0.04] - |
Ailani J et al., 2021 -4.51 358 222 -3.02 351 214 10.7% -0.42 [-0.61, -0.23] -
Pozo-Rosich P et al., 2023 -729 736 256 -6.35 7.21 246 12.6% -0.13 [-0.30, 0.05] - 1T
Tassorelli C et al., 2024 -41 596 154 -224 56 155 7.7% -0.32 [-0.55, -0.10] -
Subtotal (95% Cl) 809 793  39.9% -0.25 [-0.35, -0.15] >
Heterogeneity: Chi? = 5.88, df = 3 (P = 0.12); I = 49%
Test for overall effect: Z = 5.03 (P < 0.00001)
1.4.4 Atogepant 30mg BID
Goadsby P J et al., 2020 -5.21 347 79 -36 347 178 54% -046[-0.73,-0.19) —  —
Ailani J et al., 2021 -8.36 7.63 253 -6.35 7.21 246 12.4% -0.27 [-0.45, -0.09] -
Subtotal (95% Cl) 332 424 17.8% -0.33 [-0.48, -0.18] -
Heterogeneity: Chi? = 1.38, df = 1 (P = 0.24); I = 28%
Test for overall effect: Z = 4.37 (P < 0.0001)
1.4.5 Atogepant 60mg BID
Goadsby P J et al., 2020 -4.38 345 87 -36 347 178 58% -0.22 [-0.48, 0.03] - T
Subtotal (95% Cl) 87 178 5.8% -0.22 [-0.48, 0.03] —~—
Heterogeneity: Not applicable
Test for overall effect: Z = 1.71 (P = 0.09)
Total (95% Cl) 1939 2179 100.0% -0.27 [-0.33, -0.21] 4

Heterogeneity: Chi? = 12.79, df = 10 (P = 0.24); 1> = 22%
Test for overall effect: Z = 8.60 (P < 0.00001)
Test for subgroup differences: Chi? = 1.28, df = 4 (P = 0.86), I = 0%

-05 -0.25 0 025 05
Favours [Atogepant] Favours [Placebo]

Fig. 7 Meta-analysis of the reduction of MMDs in different doses at week 12. The diamond indicates the estimated standardized mean difference with
95% confidence interval for the pooled patients. MMDs, Monthly migraine days; M-H, Mantel-Haenszel; Cl, confidence interval

tract infection and nasopharyngitis were comparable as
between the active and placebo arms. Serious TEAEs
were rare, 2 or 3 participants were reported in any treat-
ment group, but such cases were also balanced between
the treatments and placebo.

For the long-term efficacy and safety of atogepant, a
phase III, multicenter, randomized, open-label study
(NCTO03700320) involved patients who had completed
the phase 2b/3 trial (NCT02848326) or were newly
enrolled in the current trial [29], and received atogepant
60 mg once daily or oral standard care migraine preven-
tive medication. Similarly, the efficacy results were con-
sistent with the previous studies, which showed a benefit
of atogepant for reducing in MMDs and suggested an
increase in efficacy with the duration of treatment. Of
note, TEAEs over time generally increased to 67.0% with
no other trends with regard to serious AEs reported

during treatment with atogepant for up to 1 year, includ-
ing the hepatic safety issues from the first-generation
small molecule CGRP receptor antagonists involved.
Despite the most frequently reported TEAEs were asso-
ciated with the gastrointestinal system, there were no
serious accidents or injuries resulting from a gastroin-
testinal AE during long-term treatment. Furthermore,
compared to the combined results in this meta-analysis,
the incidence of gastrointestinal AEs including nausea
and constipation was slightly decreased to 6.3% and 7.2%
respectively over 52 weeks. Nevertheless, what is notice-
able is that long-term medication seems to increase the
risk of upper respiratory tract (10.3%) or urinary tract
(5.2%) infection, this warrants further safety study given
the limited existing data.
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Atogepant Placebo Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.6.1 Atogepant 10mg QD
Goadsby P J et al., 2020 -4.3 3.84 92 29 4 178 6.1% -0.35[-0.61, -0.10]
Ailani J etal., 2021 -39 293 214 -25 293 214 10.6% -0.48 [-0.67, -0.28] -
Subtotal (95% CI) 306 392 16.6% -0.43 [-0.59, -0.28] >
Heterogeneity: Chi? = 0.58, df = 1 (P = 0.45); I = 0%
Test for overall effect: Z = 5.53 (P < 0.00001)
1.6.2 Atogepant 30mg QD
Goadsby P J et al., 2020 -42 405 182 -29 4 178  9.0% -0.32 [-0.53, -0.11] -
Ailani J etal., 2021 -4 3 223 -25 293 214 10.7% -0.50 [-0.70, -0.31] T
Subtotal (95% CI) 405 392 19.8% -0.42 [-0.56, -0.28] <>
Heterogeneity: Chiz = 1.61, df = 1 (P = 0.20); I = 38%
Test for overall effect: Z = 5.88 (P < 0.00001)
1.6.3 Atogepant 60mg QD
Goadsby P J et al., 2020 -39 399 177 -29 4 178 8.9% -0.25[-0.46, -0.04] -
Ailani J etal., 2021 -42 298 222 -25 293 214 10.6% -0.57 [-0.77, -0.38] -
Pozo-Rosich P et al., 2023 -7 64 256 -51 6.27 246 12.6% -0.30 [-0.48, -0.12] -
Tassorelli C et al., 2024 41 496 154 -19 498 155 7.7% -0.44 [-0.67, -0.22] -
Subtotal (95% CI) 809 793 39.8% -0.39 [-0.49, -0.29] <
Heterogeneity: Chi? = 6.50, df = 3 (P = 0.09); I* = 54%
Test for overall effect: Z = 7.70 (P < 0.00001)
1.6.4 Atogepant 30mg BID
Goadsby P J et al., 2020 -4.2 3.56 79 29 4 178 55% -0.33 [-0.60, -0.07] -
Ailani J etal., 2021 -74 636 253 -51 6.27 246 12.5% -0.36 [-0.54, -0.19] -
Subtotal (95% CI) 332 424 17.9% -0.35 [-0.50, -0.21] >
Heterogeneity: Chi? = 0.03, df = 1 (P = 0.86); I = 0%
Test for overall effect: Z = 4.72 (P < 0.00001)
1.6.5 Atogepant 60mg BID
Goadsby P J et al., 2020 -43 3.73 87 -29 4 178 59% -0.36 [-0.61, -0.10] -
Subtotal (95% Cl) 87 178  59%  -0.36 [-0.61, -0.10] .
Heterogeneity: Not applicable
Test for overall effect: Z = 2.71 (P = 0.007)
Total (95% CI) 1939 2179 100.0% -0.39 [-0.46, -0.33] *

e Chi2 = - = S 12 = 09 t } t t
Heterogeneity: Chi? = 9.46, df = 10 (P = 0.49); I = 0% ) 05 0 05 1

Test for overall effect: Z = 12.38 (P < 0.00001)
Test for subgroup differences: Chi? = 0.75, df = 4 (P = 0.95), I = 0%

Favours [Atogepant] Favours [Placebo]

Fig. 8 Meta-analysis of the reduction of MHDs in different doses compared with placebo. The diamond indicates the estimated standardized mean dif-
ference with 95% confidence interval for the pooled patients. MHDs, Monthly headache days; M-H, Mantel-Haenszel; Cl, confidence interval

Limitations

Compared with previous studies aimed to assess the effi-
cacy and safety of atogepant in the preventive treatment
of migraine, we conducted this meta-analysis based on a
more comprehensive study included. Nevertheless, some
potential limitations of this study should be necessary to
consider. Firstly, the number of included studies was rela-
tively small, only 4 trials with a total of 2813 subjects were
included in our analysis so far. Consequently, the funnel
plots were not performed to predict publication bias of
the meta-analysis due to the small number of RCTs. Sec-
ondly, The literature included in different dosage groups
except in patients with atogepant 60 mg QD are relatively
few, future studies are needed to confirm our results,
especially concerning the discrepancy among differ-
ent dose groups in efficacy and safety for migraine pro-
phylaxis. Thirdly, this meta-analysis only focused on the

short-term pain responses and side effects of atogepant
during the 12-week period and neglected the long-term
efficacy and safety due to the limited data. In addition
to the study by Ashina M et al. [29], so far there are two
studies are currently evaluating the long-term safety and
tolerability of atogepant in adult patients with episodic or
chronic migraine (NCT04686136 and NCT04437433),
long-term efficacy and safety can be conducted when
results of on-going studies above become available.
Finally, several types of biases may limit the validity of
the overall findings in this meta-analysis, such as some
potential bias originated from inconsistencies in the
patient characteristics in both the episodic and chronic
migraine, and these data may not be entirely generaliz-
able to real-world practice.
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Atogepant Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.8.1 Atogepant 10mg QD
Goadsby P J et al., 2020 -3.7 2.88 92 -24 267 178 6.0% -0.47[-0.73,-0.22]

Heterogeneity: Chi? = 0.46, df = 1 (P = 0.50); I = 0%
Test for overall effect: Z = 5.89 (P < 0.00001)

1.8.5 Atogepant 60mg BID

Goadsby P J et al., 2020 -36 28 87 -24 267 178 58% -0.44[-0.70,-0.18]
Subtotal (95% CI) 87 178 5.8% -0.44[-0.70, -0.18]
Heterogeneity: Not applicable

Test for overall effect: Z = 3.34 (P = 0.0009)

Ailani J et al., 2021 -3.7 293 214 -24 293 214 10.7% -0.44[-0.63, -0.25] -

Subtotal (95% CI) 306 392 16.7% -0.45[-0.61, -0.30] -

Heterogeneity: Chi? = 0.03, df =1 (P = 0.86); I = 0%

Test for overall effect: Z = 5.80 (P < 0.00001)

1.8.2 Atogepant 30mg QD

Goadsby P J et al., 2020 -39 27 182 -24 267 178 88% -056[-0.77,-0.35) — -

Ailani J etal., 2021 -3.7 3 223 -24 293 214 109% -0.44[-0.63,-0.25] -

Subtotal (95% CI) 405 392 19.7% -0.49 [-0.63, -0.35] -

Heterogeneity: Chiz = 0.69, df =1 (P = 0.41); I?= 0%

Test for overall effect: Z = 6.83 (P < 0.00001)

1.8.3 Atogepant 60mg QD

Goadsby P J et al., 2020 -35 267 177 -24 267 178 89% -0.41[-0.62,-0.20] -

Ailani J etal., 2021 -3.9 298 222 -24 293 214 10.8% -0.51[-0.70,-0.32] -

Pozo-Rosich P etal., 2023 -6.2 64 256 -4.1 6.27 246 12.6% -0.33[-0.51,-0.15] -

Tassorelli C et al., 2024 -3.7 496 154 -11 498 155 7.6% -0.52[-0.75,-0.30] - T

Subtotal (95% CI) 809 793 39.9% -0.43[-0.53, -0.33] o

Heterogeneity: Chiz = 2.49, df =3 (P = 0.48); I? = 0%

Test for overall effect: Z = 8.55 (P < 0.00001)

1.8.4 Atogepant 30mg BID

Goadsby P J et al., 2020 -3.8 2.67 79 -24 267 178 54% -052[-0.79,-0.25) —

Ailani J etal., 2021 -6.7 636 253 -41 6.27 246 125% -0.41[-0.59,-0.23] -

Subtotal (95% CI) 332 424 17.9% -0.44[-0.59, -0.30] N
’

4

Total (95% CI) 1939 2179 100.0% -0.45[-0.51, -0.39]
Heterogeneity: Chi? = 4.13, df = 10 (P = 0.94); I = 0%

Test for overall effect: Z = 14.10 (P < 0.00001)

Test for subgroup differences: Chi? = 0.46, df = 4 (P = 0.98), I>=0%

05 025 0 025 05
Favours [Atogepant] Favours [Placebo]

Fig. 9 Meta-analysis of the reduction of acute medication use days in different doses compared with placebo. The diamond indicates the estimated
standardized mean difference with 95% confidence interval for the pooled patients. M-H, Mantel-Haenszel; Cl, confidence interval
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Atogepant Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.9.1 Atogepant 10mg QD
Goadsby P J et al., 2020 53 92 72 178  9.2% 1.42[1.11, 1.83] -
Ailani J et al., 2021 119 214 62 214 9.4% 1.92 [1.51, 2.44] —
Subtotal (95% Cl) 306 392 18.5% 1.66 [1.23, 2.23] N
Total events 172 134
Heterogeneity: Tau? = 0.03; Chi2 = 2.90, df = 1 (P = 0.09); I? = 65%
Test for overall effect: Z = 3.34 (P = 0.0008)
1.9.2 Atogepant 30mg QD
Goadsby P J et al., 2020 97 182 72 178  9.9% 1.32[1.05, 1.65] -
Ailani J et al., 2021 131 223 62 214 9.5% 2.03[1.60, 2.57] —
Subtotal (95% Cl) 405 392  19.4% 1.63 [1.07, 2.49] g
Total events 228 134
Heterogeneity: Tau? = 0.08; Chi? = 6.77, df = 1 (P = 0.009); I> = 85%
Test for overall effect: Z =2.26 (P = 0.02)
1.9.3 Atogepant 60mg QD
Goadsby P J et al., 2020 92 177 72 178 9.8% 1.28 [1.02, 1.61] -
Ailani J et al., 2021 135 222 62 214 9.6% 2.10[1.66, 2.65] -
Pozo-Rosich P et al., 2023 105 256 64 246 9.0% 1.58 [1.22, 2.04] -
Tassorelli C et al., 2024 78 154 28 155 6.4% 2.80 [1.94, 4.06] -
Subtotal (95% Cl) 809 793  34.7% 1.82 [1.34, 2.48] -
Total events 410 226
Heterogeneity: Tau? = 0.08; Chi? = 16.42, df = 3 (P = 0.0009); I = 82%
Test for overall effect: Z = 3.80 (P = 0.0001)
1.9.4 Atogepant 30mg BID
Goadsby P J et al., 2020 46 79 72 178  8.9% 1.44[1.11, 1.86] -
Ailani J et al., 2021 108 253 64 246 9.0% 1.64 [1.27, 2.12] -
Subtotal (95% CI) 332 424  18.0% 1.54 [1.28, 1.84] >
Total events 154 136
Heterogeneity: Tau? = 0.00; Chi? = 0.52, df = 1 (P = 0.47); I?= 0%
Test for overall effect: Z = 4.66 (P < 0.00001)
1.9.5 Atogepant 60mg BID
Goadsby P J et al., 2020 54 87 72 178 9.4% 1.53 [1.20, 1.96] -
Subtotal (95% Cl) 87 178 9.4% 1.53 [1.20, 1.96] -
Total events 54 72
Heterogeneity: Not applicable
Test for overall effect: Z = 3.46 (P = 0.0005)
Total (95% Cl) 1939 2179 100.0% 1.66 [1.46, 1.89] <
Total events 1018 702
Heterogeneity: Tau? = 0.03; Chi? = 28.12, df = 10 (P = 0.002); |2 = 64% ofz of s ] 2 5

Test for overall effect: Z = 7.87 (P < 0.00001)
Test for subgroup differences: Chi? = 1.03, df =4 (P = 0.90), I> = 0%

Favours [Atogepant] Favours [Placebo]

Fig. 10 Meta-analysis of the 50% responder rates in diferent doses compared with placebo. The diamond indicates the estimated relative risk with 95%
confidence interval for the pooled patients. M-H, Mantel-Haenszel; Cl, confidence interval
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Outcome or Subgroup Studies Participants Statistical Method Effect Estimate P P
TEAEs 4 4256 RR (M-H, Random, 95% Cl) 101.02,1.21] 0.02 57%
Atogepant 10 mg QD 2 722 R (M-H, Random, 95% Cl) 1[0.78,1.56] 0.57 85%
Atogepant 30 mg QD 2 819 R (M-H, Random, 95% Cl) 1.08[0.79,1.48] 0.64 85%
Atogepant 60 mg QD 4 1654 R (M-H, Random, 95% Cl) 1.09 [0.93, 1.26] 0.28 65%
Atogepant 30 mg BID 2 784 R (M-H, Random, 95% Cl) 1.17[1.02,1.34] 0.02 0%
Atogepant 60 mg BID 1 277 R (M-H, Random, 95% Cl) 1.18[0.94,1.48] 0.16 /
Treatment-related TEAEs 4 4256 R (M-H, Random, 95% Cl) 1.09[0.98,1.21] 0.12 51%
Atogepant 10 mg QD 2 722 R (M-H, Random, 95% Cl) 0.95[0.81,1.12] 0.53 0%
Atogepant 30 mg QD 2 819 R (M-H, Random, 95% Cl) 1.05[0.74,1.48] 0.80 60%
Atogepant 60 mg QD 4 1654 R (M-H, Random, 95% Cl) 1.10[0.91,1.33] 032 68%
Atogepant 30 mg BID 2 784 R (M-H, Random, 95% Cl) 1.15[0.99, 1.35] 0.07 0%
Atogepant 60 mg BID 1 277 R (M-H, Random, 95% Cl) 1.64[1.02,2.63] 0.04 /
Serious TEAEs 4 4256 R (M-H, Fixed, 95% Cl) 1.13[0.64,2.01] 0.67 0%
Atogepant 10 mg QD 2 722 R (M-H, Fixed, 95% Cl) 1.00[0.22, 4.54] 1.00 0%
Atogepant 30 mg QD 2 819 R (M-H, Fixed, 95% Cl) 0.56 [0.12, 2.58] 045 0%
Atogepant 60 mg QD 4 1654 R (M-H, Fixed, 95% Cl) [O 73,4.08] 0.22 19%
Atogepant 30 mg BID 2 784 R (M-H, Fixed, 95% Cl) 1[0.28,3.73] 0.98 0%
Atogepant 60 mg BID 1 277 R (M-H, Fixed, 95% Cl) [O 02,8.38] 0.56 /
Constipation 4 4256 R (M-H, Fixed, 95% Cl) 2.55[1.91,341] <0.00001 0%
Atogepant 10 mg QD 2 722 R (M-H, Fixed, 95% CI) 1.98 [0.97,4.04] 0.06 0%
Atogepant 30 mg QD 2 819 R (M-H, Fixed, 95% Cl) 2.141[1.10,4.18] 0.03 0%
Atogepant 60 mg QD 4 1654 R (M-H, Fixed, 95% Cl) 2741(1.74,432] <0.0001 0%
Atogepant 30 mg BID 2 784 R (M-H, Fixed, 95% Cl) 3.03[1.54,5.95] 0.001 0%
Atogepant 60 mg BID 1 277 R (M-H, Fixed, 95% Cl) 3.07 [0.89, 10.60] 0.08 /
Nausea 4 4256 R (M-H, Fixed, 95% Cl) 2.19[1.67,2.87] <0.00001 0%
Atogepant 10 mg QD 2 722 R (M-H, Fixed, 95% Cl) 1.7710.83,3.78] 0.14 25%
Atogepant 30 mg QD 2 819 RR (M-H, Fixed, 95% Cl) 1.77 [0.91, 3.44] 0.09 0%
Atogepant 60 mg QD 4 1654 R (M-H, Fixed, 95% CI) 2.63[1.71,4.05] <0.0001 0%
Atogepant 30 mg BID 2 784 R (M-H, Fixed, 95% Cl) 01[1.16,3.78] 0.01 0%
Atogepant 60 mg BID 1 277 R (M-H, Fixed, 95% Cl) 2.041[0.84,4.97] 0.12 /
Fatigue 3 3943 R (M-H, Fixed, 95% Cl) 1.06 [0.75,1.51] 0.73 0%
Atogepant 10 mg QD 2 722 R (M-H, Fixed, 95% Cl) 0.54[0.16, 1.81] 032 0%
Atogepant 30 mg QD 2 819 R (M-H, Fixed, 95% Cl) 71[032,1.57] 039 0%
Atogepant 60 mg QD 3 1341 R (M-H, Fixed, 95% Cl) 1.02[0.57, 1.84] 0.94 0%
Atogepant 30 mg BID 2 784 R (M-H, Fixed, 95% Cl) 1.27[0.57,2.79] 0.56 0%
Atogepant 60 mg BID 1 277 R (M-H, Fixed, 95% Cl) 3.0711.13,835] 0.03 /
Urinary tract infection 4 4256 R (M-H, Fixed, 95% Cl) 1.49[1.05,2.11] 0.03 0%
Atogepant 10 mg QD 2 722 R (M-H, Fixed, 95% Cl) 0.53[0.19, 1.46] 0.22 0%
Atogepant 30 mg QD 2 819 R (M-H, Fixed, 95% Cl) 1.5710.77,3.19] 0.21 20%
Atogepant 60 mg QD 4 1654 R (M-H, Fixed, 95% Cl) 1.451[0.82,2.57] 0.21 0%
Atogepant 30 mg BID 2 784 R (M-H, Fixed, 95% Cl) 2.5410.97,6.62] 0.06 0%
Atogepant 60 mg BID 1 277 R (M-H, Fixed, 95% Cl) 3.07[0.89, 10.60] 0.08 /
Nasopharyngitis 4 4256 R (M-H, Fixed, 95% Cl) 1.12[0.82,1.52] 047 10%
Atogepant 10 mg QD 2 722 R (M-H, Fixed, 95% Cl) 0.7510.31,1.84] 0.53 22%
Atogepant 30 mg QD 2 819 R (M-H, Fixed, 95% Cl) 1.57[0.77,3.19] 0.21 49%
Atogepant 60 mg QD 4 1654 R (M-H, Fixed, 95% Cl) 1.16[0.74,1.80] 052 48%
Atogepant 30 mg BID 2 784 R (M-H, Fixed, 95% Cl) 0.83[0.38, 1.82] 0.65 0%
Atogepant 60 mg BID 1 277 R (M-H, Fixed, 95% Cl) 1.53[0.35,6.71] 057 /
Upper respiratory tract infection 3 3943 R (M-H, Fixed, 95% CI) 0.86 [0.65, 1.13] 0.28 0%
Atogepant 10 mg QD 2 722 R (M-H, Fixed, 95% Cl) 0.85[045, 1.61] 0.62 0%
Atogepant 30 mg QD 2 819 R (M-H, Fixed, 95% Cl) 1.08 [0.64,1.82] 0.78 0%
Atogepant 60 mg QD 3 1341 R (M-H, Fixed, 95% Cl) 0.67[0.39,1.14] 0.14 0%
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Table 2 (continued)
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Outcome or Subgroup Studies Participants Statistical Method Effect Estimate P P
Atogepant 30 mg BID 2 784 RR (M-H, Fixed, 95% Cl) 0.91 [0.45, 1.85] 0.80 0%
Atogepant 60 mg BID 1 277 RR (M-H, Fixed, 95% Cl) 0.82[0.33,2.04] 0.67 /

TEAEs, treatment-emergent adverse events; QD, quaque die, once daily; BID, both in die, twice daily; RR, relative risk; M-H, Mantel-Haenszel; Cl, confidence interval

Conclusions

This systematic review and meta-analysis compared dif-
ferent doses of atogepant with placebo for 12 weeks, and
suggested that atogepant are effective and tolerable in a
non-dose-dependent manner for migraine prophylaxis,
furthermore, greater mean decreases from baseline in
mean MMDs were observed with atogepant during the
first 4 weeks of treatment. However, AEs included nau-
sea, constipation are common, and the risk of upper
respiratory tract and urinary tract infection is also nota-
ble over time generally increased. Besides, larger dosage
of atogepant may be linked to increased risk of treat-
ment-related TEAEs such as fatigue. Consequently, it is
critical to weigh the benefits of different doses against the
risk of AEs in clinical application of atogepant. Longer
and multi-dose trials with larger sample sizes are needed
to determine the efficacy and safety of atogepant for
migraine prevention in the future.
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