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Abstract

Background: Atogepant is an oral, small-molecule, calcitonin gene-related peptide receptor antagonist for the pre-
ventive treatment of migraine.

Methods: In the double-blind, phase 3 ADVANCE trial, participants with 4—14 migraine days/month were randomized
to atogepant 10mg, 30 mg, 60 mg, or placebo once daily for 12 weeks. We evaluated the time course of efficacy of
atogepant for the preventive treatment of migraine. Analyses included change from baseline in mean monthly migraine
days during each of the three 4-week treatment periods, change in weekly migraine days during weeks 14, and
proportion of participants with a migraine on each day during the first week.

Results: We analyzed 873 participants (n =214 atogepant 10 mg, n =223 atogepant 30 mg, n =222 atogepant 60 mg,
n =214 placebo). For weeks |—4, mean change from baseline in mean monthly migraine days ranged from —3.1 to —3.9
across atogepant doses vs —|.6 for placebo (p < 0.0001). For weeks 5-8 and 9-12, reductions in mean monthly migraine
days ranged from —3.7 to —4.2 for atogepant vs —2.9 for placebo (p <0.012) and —4.2 to —4.4 for atogepant vs —3.0
for placebo (p < 0.0002), respectively. Mean change from baseline in weekly migraine days in week | ranged from —0.77
to —1.03 for atogepant vs —0.29 with placebo (p < 0.0001). Percentages of participants reporting a migraine on post-
dose day | ranged from 10.8% to 14.1% for atogepant vs 25.2% with placebo (p <0.0071).

Conclusion: Atogepant demonstrated treatment benefits as early as the first full day after treatment initiation, and
sustained efficacy across each 4-week interval during the 12-week treatment period.

Clinical trial registration: ClinicalTrials.gov identifier: NCT03777059
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Introduction

Migraine attacks can be severe, incapacitating, and
have a substantial impact on an individual’s life (1,2).
The goals of preventive treatment for migraine include
reducing the frequency, intensity, and duration of
attacks, as well as improving functional ability and
quality of life (3-5). However, many people with
migraine discontinue or repeatedly cycle through pre-
ventive treatment options due to suboptimal efficacy or
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concerns regarding the safety and tolerability of cur-
rently available oral preventive medications (5-7).

In studies that evaluated individual preferences for
the treatment of migraine, participants ranked efficacy,
speed of onset, and an oral formulation among the
most important attributes when choosing a preventive
medication (8-10). However, some current oral preven-
tive drugs require administration for several weeks or
months before therapeutic benefit occurs, with many
individuals still failing to achieve sufficient efficacy
(11,12). When efficacy is not reached after a certain
treatment duration, or a medication has been titrated
to the ceiling dose but is no longer effective or tolerat-
ed, it is recommended to re-evaluate and possibly dis-
continue treatment (4,5). Considering the significant
impact of migraine on an individual’s life both during
and between attacks, there is a need for treatments that
reliably address preventive treatment goals and provide
a rapid onset of action.

Calcitonin gene-related peptide (CGRP) is a potent
vasodilator and inflammatory mediator known to play
an important role in migraine pathophysiology (13).
CGRP levels increase during attacks, and CGRP concen-
trations can be elevated between attacks in people with
high frequency or chronic migraine (14). Furthermore, an
infusion of CGRP has been shown to trigger migraine-
like attacks in people who have migraine with or without
aura (15-17). Blocking CGRP, either the neuropeptide or
its receptor, is effective for the preventive treatment of
migraine (18,19). Atogepant is an oral, small-molecule,
CGRP receptor antagonist (gepant) in development for
the preventive treatment of migraine (20). The efficacy,
safety, and tolerability of once-daily atogepant was dem-
onstrated in a phase 2/3 dose-ranging trial (20), the phase
3 ADVANCE trial (21), and a 52-week, open-label, long-
term safety (LTS) trial (22).

In the phase 3 ADVANCE trial, atogepant showed
significant efficacy for the preventive treatment of
migraine versus placebo (21). Once-daily atogepant was
associated with a significant decrease in the primary effi-
cacy endpoint of mean monthly migraine days (MMDs)
assessed across the full 3 months of double-blind treat-
ment (21); however, the time course of efficacy, including
onset and persistence of effects, have not yet been
reported. The objective of this analysis of ADVANCE
trial data was to evaluate the onset, magnitude, and per-
sistence of benefit of atogepant compared with placebo
for the preventive treatment of migraine.

Methods

Study design

Trial methods have been previously published (21). The
ADVANCE trial was a multicenter, randomized,

double-blind, placebo-controlled, parallel-group phase
3 trial (NCTO03777059) conducted at 136 sites in the
United States from 14 December 2018 through 19
June 2020. Participants were randomized (1:1:1:1) to
atogepant 10, 30, or 60mg, or placebo administered
once daily for 12 weeks. Randomization was stratified
based on prior exposure (yes/no) to a migraine preven-
tive medication with proven efficacy. This stratum was
included in the statistical model as a categorical fixed
effect. The trial consisted of a screening visit, a 4-week
eDiary baseline period, a 12-week double-blind treat-
ment period, and a 4-week safety follow-up period for a
total duration of 20 weeks. Atogepant tablets and
matching placebo were provided in identical blister
cards to maintain blinding. Participants were instructed
to take study treatment once a day at approximately
the same time each day. The first dose of study treat-
ment was taken at the clinic. The study protocols were
reviewed and approved by an Institutional Review
Board for each site. The study was conducted in accor-
dance with Good Clinical Practice principles and the
Declaration of Helsinki guidelines. Participants provid-
ed written informed consent prior to trial enrollment.

Participants

The trial included adults 18-80 years of age (inclusive),
with at least a 1-year history of migraine with or with-
out aura consistent with a diagnosis according to the
International Classification of Headache Disorders,
3rd edition (ICHD-3) (23), age of migraine onset <50
years, and 4-14 migraine days per month on average in
the 3 months prior to visit 1 and during the 28-day
baseline period, as per eDiary. Exclusion criteria
included a current diagnosis of chronic migraine, new
daily persistent headache, cluster headache, or painful
cranial neuropathy as defined by ICHD-3, and 15 or
more headache days per month on average across the
3 months before visit 1 or during the baseline period.
Participants were also excluded if they had inadequate
response to more than 4 medications (2 of which have
different mechanisms of action) prescribed for the pre-
ventive treatment of migraine, and use of opioids or
barbiturates more than 2 days per month, triptans or
ergots 10 or more days per month, or simple analgesics
(eg, aspirin, nonsteroidal anti-inflammatory drugs
[NSAIDs], acetaminophen) 15 or more days per
month in the 3 months prior to visit 1 or during the
28-day baseline period. Use of barbiturates was also
excluded 30 days prior to screening and throughout
the trial.

Outcome measures. The primary endpoint in the
ADVANCE trial was the change from baseline in
mean MMDs across the 12-week treatment period.
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The exploratory efficacy outcomes for this analysis
included change from baseline in MMDs during each
of the 4-week periods of the double-blind treatment
period, change from baseline in weekly migraine days
during the first month (weeks 1-4), and the proportion
of participants with a migraine on each day during the
first week of treatment. Additional efficacy endpoints
included the change from baseline in the following:
monthly moderate/severe headache days, mean head-
ache days by month, monthly acute medication use
days by month, and monthly cumulative headache
hours by month. The definitions of a migraine day
and a headache day used in this trial are in Table S1.
Participants used an eDiary daily at home to collect
data on headache duration, characteristics, and symp-
toms, and acute medication use, which were collectively
applied to define migraine days and headache days.

Participants received their first dose of study medi-
cation during the clinic visit on day 1 (randomization
visit). A migraine day was defined as any calendar day
on which a headache occurred that met the criteria in
Table S1 (calendar days began at midnight and lasted
until 11:59 PM [23:59]). When determining the propor-
tion of participants that experienced a migraine day
during the first week following the first dose of study
medication, the day after initial administration was
considered to be day 1 (referred to as post-dose day
1), and was the earliest clinically relevant timepoint
to assess efficacy. This decision was made considering
that the timing of study medication administration
depended on the participant’s scheduled visit and
could have included a substantial portion of the day
prior to administering the study medication in which a
headache may have occurred.

Adverse events (AEs) were reported throughout the
12-week treatment period and for an additional 4-week
follow-up period. Safety parameters included clinical
laboratory evaluations, vital signs, electrocardiograms
(ECGs), and the Columbia-Suicide Severity Rating
Scale.

Statistical methods. All efficacy analyses were performed
using the modified intent-to-treat (mITT) population,
consisting of all randomized participants who received
at least 1 dose of study treatment, had an evaluable
baseline period of eDiary data, and had at least 1
evaluable postbaseline 4-week period of eDiary data
during the treatment period (weeks 1-4, 5-8, and 9—
12). A month was defined as each 4-week treatment
interval (28 days). For monthly data, baseline MMDs
were calculated during the 28-day baseline period prior
to treatment initiation. A minimum of 20 days of com-
pleted eDiary data during the 28-day baseline period
was required for migraine days to be evaluable. For
participants with fewer than 28 days of baseline data,

the number of migraine days was prorated to a 28-day
equivalent. After treatment initiation, the months with
14 or more days of completed eDiary data were pro-
rated to 28-day equivalent figures. The months with
fewer than 14 days of data entry were considered miss-
ing. The same method of deriving MMDs was used to
derive monthly moderate/severe headache days,
monthly headache days, and monthly cumulative head-
ache hours.

For weekly migraine day data, baseline was defined
as baseline MMDs over 4 weeks divided by 4 to com-
pute the 1-week average. After treatment initiation,
weekly migraine days were calculated for consecutive
7-day periods beginning with day 1. Weeks with 4 to 7
days of eDiary data were prorated to 7-day equivalent
figures. Weeks with fewer than 4 days of headache data
were considered missing. The daily proportion of par-
ticipants in the mITT population experiencing migraine
was summarized from the initial treatment day to 6 full
days after treatment. For the baseline percentage of
participants with a migraine day, the average of
MMDs during the baseline period for the mITT pop-
ulation was divided by 28.

The comparison between each atogepant dose with
placebo for the continuous endpoints was conducted
using a mixed-effects model for repeated measures
(MMRM) of the change from baseline. The statistical
model included treatment group, visit, prior exposure
(yes/no) to a migraine prevention medication with
proven efficacy, and treatment group-by-visit interac-
tion as categorical fixed effects. The model also includ-
ed the baseline score and baseline-by-visit interaction
as covariates. An unstructured covariance matrix was
used to model the covariance of within-participant
repeated measurements. For repeated measures using
MMRM, the model parameters were estimated using
restricted maximum likelihood estimation incorporat-
ing all observed data, assuming data are missing at
random (MAR). Pairwise contrasts in the MMRM
model were used to make the pairwise comparisons
of each atogepant dose to placebo. Least squares
(LS) means and differences in LS means were used to
estimate the effects of treatment and comparisons
between treatments, as well as standard error (SE),
95% confidence intervals (CIs), and the P value that
corresponded to the between-treatment group
difference.

The daily proportion of participants experiencing
migraine was analyzed using a generalized linear
mixed model assuming a binary distribution for the
response and a logit link function. The analysis
model included the model terms as previously
described in the MMRM model above. The unstruc-
tured covariance matrix was used to account for the
correlation among repeated measurements. The
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Table 1. Baseline demographic characteristics (safety population).

Atogepant Atogepant Atogepant
Placebo 10mg QD 30mg QD 60mg QD
Baseline Characteristics (n=222) (n=221) (n=1228) (n=23I)
Age, mean (SD), y 40.3 (12.8) 41.4 (12.1) 42.1 (11.7) 42.5 (12.4)
Female, n (%) 198 (89.2) 200 (90.5) 204 (89.5) 199 (86.1)
White, n (%) 194 (87.4) 181 (81.9) 185 (81.1) 192 (83.1)
Non-Hispanic, n (%) 199 (89.6) 200 (90.5) 209 (91.7) 217 (93.9)
BMI, mean (SD), kg/m? 30.8 (8.7) 30.4 (7.6) 31.2 (7.6) 29.9 (7.3)
BMI, body mass index; QD, once daily; SD, standard deviation.
Table 2. Baseline parameters on efficacy measures (mITT population).
Atogepant Atogepant Atogepant
Placebo 10mg QD 30mg QD 60mg QD
Baseline Parameters, mean (SD) (n=214) (n=214) (n=1223) (n=222)
Monthly migraine days 7.5 (24) 7.5 (2.5) 79 (2.3) 7.8 (2.3)
Monthly headache days 84 (2.6) 84 (2.8) 8.8 (2.6) 9.0 (2.6)
Monthly cumulative headache hours 51.1 (34.5) 47.4 (27.3) 49.5 (26.7) 50.4 (27.4)
Monthly acute medication use days 6.5 (3.2) 6.6 (3.0) 6.7 (3.0) 6.9 (3.2)
Monthly moderate/severe headache days 6.5 (2.6) 6.4 (2.6) 6.9 (2.5) 6.9 (2.6)
Weekly migraine days* 1.9 (0.6) 1.9 (0.6) 2.0 (0.6) 1.9 (0.6)

mITT, modified intent-to-treat; QD, once daily; SD, standard deviation.

*For weekly data, baseline was defined as monthly migraine days divided by 4, and change from baseline in weekly migraine days was to be calculated for

consecutive 7-day periods beginning with day .

treatment difference in terms of odds ratio between
each atogepant dose group and placebo was estimated
and tested from this model. All statistical tests reported
in this analysis were conducted 2-sided at an alpha level
of 0.05 without adjusting for multiplicity.

Results

Participants

A total of 910 participants were randomized to treat-
ment with placebo (n=223), atogepant 10mg
(n=222), atogepant 30mg (n=230), or atogepant
60 mg (n=235). Overall, 88.5% of participants (805/
910) completed the double-blind treatment period.
The mITT population included 873 participants: place-
bo, n=214; atogepant 10mg, n=214; atogepant
30mg, n=223; atogepant 60 mg, n=222. The most
common reasons for discontinuation were withdrawal
by participant (3.8% [35/910]), AEs (2.7% [25/910]),
and protocol deviations (2.6% [24/910]). Baseline char-
acteristics were generally similar between treatment
groups (Table 1).

Efficacy outcomes by month (4-week treatment periods). The
mean MMDs at baseline in the mITT population

ranged from 7.5-7.9 across treatment groups
(Table 2). During the first treatment period (weeks 1—
4), LS mean change from baseline in MMDs was —3.1
for atogepant 10mg, —3.4 for atogepant 30mg, —3.9
for atogepant 60 mg, and —1.6 for placebo (P<0.0001
for all atogepant groups) (Figure 1). This greater
decrease in MMDs with atogepant compared with pla-
cebo was maintained during the second 4-week treat-
ment period (weeks 5-8: —3.7 for atogepant 10mg,
—3.9 for atogepant 30 mg, —4.2 for atogepant 60 mg,
and —2.9 for placebo; P<0.012 for all atogepant
groups) and the third 4-week treatment period (weeks
9-12: —4.2 for atogepant 10mg, —4.3 for atogepant
30 mg, —4.4 for atogepant 60 mg, and —3.0 for placebo;
P <0.0002 for all atogepant groups).

A similar result was observed for the outcomes of
both moderate/severe headache days (Figure S1) and
mean headache days (Figure S2) throughout each of
the three 4-week treatment periods. The LS mean
change from baseline in moderate/severe headache days
in the first treatment period (weeks 1-4) was —3.0 for
atogepant 10mg, —3.2 for atogepant 30mg, —3.8 for
atogepant 60mg, and —1.7 for placebo (P<0.0001 for
all atogepant groups). The LS mean change from base-
line in mean headache days in the first treatment period
was —3.2 for atogepant 10 mg, —3.4 for atogepant 30 mg,
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Figure 2. Change from baseline in weekly migraine days during the first month of treatment (mITT population).*P<0.05; **P<0.01;
#kP<0.001. LS, least squares; mITT, modified intent-to-treat; SE, standard error.

—3.8 for atogepant 60mg, and —1.4 for placebo
(P <0.0001 for all atogepant groups).

The mean monthly acute medication use days at
baseline ranged from 6.5 to 6.9 across treatment
groups. The LS mean change from baseline in acute
medication use days during the first treatment period
was —3.3 for atogepant 10mg, —3.4 for atogepant
30mg, —3.7 for atogepant 60 mg, and —1.7 for placebo
(P<0.0001 for all atogepant groups). The LS mean
change in acute medication use days showed a nomi-
nally significant difference from placebo starting at the
first treatment period and persisting in the second and
third treatment periods (Figure S3). Baseline mean
cumulative headache hours ranged from 47.4-51.1 in
the mITT population. The LS mean reduction from
baseline in mean cumulative headache hours during
the first treatment period was —23.3 for atogepant
10 mg, —23.6 for atogepant 30 mg, —25.1 for atogepant
60mg, and —9.5 for placebo (P < 0.0001 for all atoge-
pant groups) (Figure S4).

Efficacy outcomes by week in the first month. At baseline,
mean weekly migraine days ranged from 1.9-2.0 across
treatment groups. During the first week of treatment,
LS mean change from baseline in weekly migraine days
was —0.8 in the atogepant 10 mg group, —0.9 for ato-
gepant 30mg, —1.0 for atogepant 60 mg, and —0.3 for
placebo (P<0.0001 for all atogepant groups)
(Figure 2). The significant reduction in weekly migraine
days with atogepant compared with placebo extended
into the second week of treatment, where the LS means
were —0.7 for atogepant 10mg, —0.7 for atogepant
30 mg, —1.0 for atogepant 60 mg, and —0.4 for placebo
(P <0.0397 for all atogepant groups). For week 3, the
LS means were —0.8 for atogepant 10mg, —0.9 for
atogepant 30mg, —1.0 for atogepant 60 mg, and —0.4
for placebo (P<0.0013 for all atogepant groups).
Similarly, in week 4, the LS means were —0.8 for ato-
gepant 10 mg, —0.9 for atogepant 30 mg, —1.0 for ato-
gepant 60 mg, and —0.5 for placebo (P <0.0071 for all
atogepant groups).
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Efficacy outcomes by day in the first week. The proportions
of participants who reported a migraine day on any
given day during the baseline period was derived
from the baseline MMDs divided by 28 and ranged
from 26.6%-28.1% across treatment groups. On
post-dose day 1, the proportion of participants who
reported a migraine day was 14.1% for atogepant
10 mg, 10.8% for atogepant 30 mg, and 12.3% for ato-
gepant 60mg vs 25.2% in the placebo group
(P<0.0071 for all atogepant groups) (Figure 3). On
post-dose days 2-6, the proportion of participants
reporting a migraine was consistently lower across the
3 atogepant treatment groups compared with placebo,
with the majority of days reaching significance vs pla-
cebo (P < 0.05) in the atogepant 30 mg and 60 mg dose
groups. The days when the difference between atoge-
pant and placebo did not reach significance were day 3,
day 4, and day 6 for atogepant 10 mg and day 4 for
atogepant 60 mg. On post-dose day 1, the odds ratio vs
placebo for reporting a migraine was 0.49 with atoge-
pant 10mg, 0.33 with atogepant 30 mg, and 0.39 with
atogepant 60 mg.

Safety

Once-daily oral atogepant was safe and well tolerated
throughout the trial. The percentage of participants
reporting treatment-emergent adverse events (TEAEs)
was similar among all groups, ranging from 52.2%-—
53.7% across the atogepant treatment groups com-
pared with 56.8% in the placebo group. AEs leading
to discontinuation ranged from 1.8%-4.1% in the ato-
gepant groups compared with 2.7% in the placebo
group. No dose-response relationship was observed
for AEs leading to discontinuation, and no deaths
occurred. Results and a description of the AEs
from the safety population have been previously
reported (21).

Discussion

In this analysis of efficacy data from the ADVANCE
trial of atogepant for the preventive treatment of
migraine, all 3 doses of once-daily atogepant showed
a significant reduction in mean MMDs compared with
placebo during the first month (4-week period) of treat-
ment. The benefits of atogepant were evident as early
as the first full day after treatment administration; on
that day, 25.2% of placebo-treated participants
reported a migraine in comparison with 10.8%—
14.1% of participants treated with various atogepant
doses. All doses of atogepant continued to show signif-
icant reductions in weekly migraine days in each of
the first 4 weeks of treatment and in MMDs during
the first 4 weeks, weeks 5-8, and weeks 9-12.
Collectively, these results support that atogepant
has a rapid onset of efficacy and the improvement
in MMDs is maintained across the 3 months of
treatment.

The primary outcome of the ADVANCE trial was
change from baseline in mean MMDs measured across
all 3 months of treatment. The trial demonstrated the
efficacy of atogepant in the preventive treatment of
migraine (21). Atogepant has also been shown to be
associated with clinically meaningful benefits vs place-
bo in measures of quality of life and daily functioning
as early as the first month of treatment (24,25). The
present results expand on the findings from the pivotal
trial and provide clinically relevant details on daily,
weekly, and monthly treatment effects, all of which
are important to fully characterize the time course of
atogepant efficacy.

Studies of CGRP-targeted monoclonal antibodies
(mAbs) for preventive treatment in participants with
episodic migraine have also demonstrated the rapid
efficacy of this drug class. Galcanezumab demonstrat-
ed a significant reduction in the proportion of
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participants reporting a migraine day beginning on the
first day after the initial injection (26). Similarly, with
fremanezumab, significant reductions compared with
placebo in migraine days were observed as early as
the second study day (first full day following injection)
(27). With eptinezumab, the percentage of participants
with a migraine was reduced on day 1 after the first
dose compared with placebo (28). The benefit of treat-
ment with erenumab vs placebo reached significance on
day 3 after the higher dose (140 mg) was administered,
and on day 7 after the lower dose (70 mg) (29). Across
these studies, the percentages of placebo participants
who reported a migraine day on post-dose day 1
ranged from 22.5% to 27%, which is consistent with
our results showing 25.2% of participants randomized
to placebo on post-dose day 1. Although additional
studies are needed, the rapid onset of action seen
with preventive treatments targeting CGRP may be
due to overlapping mechanisms of action with acute
medications that also target CGRP, such as ubroge-
pant and rimegepant (30,31). Together with the current
results, these data support that CGRP-targeted thera-
pies, regardless of route of administration, provide
rapid onset of efficacy in the preventive treatment of
migraine.

The choice of a preventive medication is highly indi-
vidualized and some people may prefer an orally
administered medication (6,32). In addition to provid-
ing a less-invasive route of administration, gepants
have a shorter half-life compared with mAbs (hours
versus weeks). This may be preferable in cases where
women are trying to become pregnant and would want
to immediately halt preventive treatment, or when side
effects are intolerable and there is a need to immediate-
ly reduce plasma concentrations of the medication (32).

Additional studies are also needed to characterize
the dose-response relationship of atogepant and deter-
mine whether there are greater benefits with the higher
atogepant doses. The ADVANCE trial was limited to
participants with fewer than 15 migraine days per
month and, therefore, the results may vary in individ-
uals with chronic migraine. As the treatment period in
this trial was limited to 12 weeks, the long-term efficacy
of atogepant could not be evaluated. Also, due to the
treatment duration, any potential changes in magni-
tude of treatment effect beyond 3 months with atoge-
pant could not be fully evaluated. One strength of the
analysis was that follow-up time began as early as day 1
after the initial dose, which allowed for the character-
ization of the early benefits of atogepant treatment.
Additionally, the first dose of study medication was
administered in clinic. This ensured that day 1 efficacy
reflects accurate dosing from the previous day.

Conclusions

Atogepant provided an early and sustained reduction
in migraine days. Efficacy was evident as early as the
first day following treatment initiation, when the pro-
portion of participants with migraine was lower with
treatment than with placebo. In addition, statistically
significant reductions were seen in each week during
the first month of treatment, and in each month of
the 3-month double-blind treatment period.

Key Findings

e Once-daily oral atogepant for the preventive treat-
ment of migraine provided a rapid onset of action,
with a statistically significant decrease in the likeli-
hood of experiencing a migraine attack as early as
the first full day after administration.

e All doses of atogepant were associated with a statis-
tically significant reduction in weekly migraine days
across the first week of treatment and each subse-
quent week within the first month of treatment.

o All doses of atogepant were associated with a statis-
tically significant reduction in monthly migraine
days in each month (4-week interval) of the 3-
month double-blind treatment period.
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