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Abstract

Objective: To assess long-term safety, tolerability, and efficacy of once-daily oral
atogepant 60mg in adults with migraine.

Background: Atogepant is an oral, small-molecule, calcitonin gene-related peptide
receptor antagonist approved for the preventive treatment of episodic migraine.
Methods: A 52-week, multicenter, randomized, open-label trial of adults (18-80years)
with migraine. Lead-in trial completers or newly enrolled participants with 4-14 mi-
graine days/month were enrolled and randomized (5:2) to atogepant 60mg once
daily or oral standard care (SC) migraine preventive medication. The primary objec-
tive was to evaluate the safety and tolerability of atogepant; safety assessments in-
cluded treatment-emergent adverse events (TEAES), clinical laboratory evaluations,
vital signs, and Columbia-Suicide Severity Rating Scale scores. Efficacy assessments
(atogepant only) included change from baseline in mean monthly migraine days
(MMDs) and the proportion of participants with reductions from baseline of >50%,
275%, and 100% in MMDs.

Results: The trial included 744 participants randomized to atogepant 60mg (n =546)
or SC (n =198). The atogepant safety population was 88.2% female (n =479/543)
with a mean (standard deviation) age of 42.5 (12.0) years. TEAEs occurred in 67.0%
(n =364/543) of participants treated with atogepant 60 mg. The most commonly re-
ported TEAEs (25%) were upper respiratory tract infection (10.3%; 56/543), constipa-
tion (7.2%; 39/543), nausea (6.3%; 34/543), and urinary tract infection (5.2%; 28/543).
Serious TEAEs were reported in 4.4% (24/543) for atogepant. Mean (standard error)

Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CGRP, calcitonin gene-related peptide; C-SSRS, Columbia-Suicide Severity Rating
Scale; ECG, electrocardiogram; EM, episodic migraine; FDA, US Food and Drug Administration; ICH, International Conference on Harmonization; mAb, monoclonal antibody; MMD,
monthly migraine day; SC, standard care; SE, standard error; TEAE, treatment-emergent adverse event; ULN, upper limit of normal.

*They were employees of AbbVie at the time of the study.
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INTRODUCTION

Migraine is a highly prevalent disease worldwide and is the second-
highest contributor of years lived with disability.>? Interictal symp-
toms, such as anxiety and avoidance of activities, are common in
people with migraine and further compromise the quality of their
lives.® Individuals with migraine often experience high variability and
frequency of migraine attacks,* and uncontrolled migraine is associ-
ated with decreased quality of life and ability to perform activities
of daily Iiving.s'6 Despite this, less than 30% of people with migraine
who experience 4 or more migraine days per month and have mod-
erate disability due to migraine are currently taking a migraine pre-
ventive medication.”

Migraine preventive medications are recommended in people
whose migraine attacks significantly interfere with their daily rou-
tines; 4 or more headache days per month (2 days if associated with
impaired quality of life); contraindication to, failure of, or overuse of
acute treatments; adverse events (AEs) with acute treatment; or pa-
tient preference.8'9 However, many oral preventives currently pre-
scribed are not US Food and Drug Administration (FDA) approved
for the treatment of migraine.8 Adherence is also an issue with non-
migraine-specific oral medications. In a large cross-sectional survey
of people with episodic migraine (EM), these treatments had discon-
tinuation rates of ~35%-50% due to side effects or lack of efficacy.”

Intravenous infusion of calcitonin gene-related peptide (CGRP)
causes migraine attacks in people with migraine, and the efficacy of
medications targeting the CGRP pathway for acute and preventive
treatment of migraine is well documented.*® Currently, four monoclo-
nal antibodies (mAbs) targeting the CGRP pathway are FDA approved
for the treatment of EM.1** Three are subcutaneous injections and
one is an intravenous infusion; the three subcutaneous injections are
associated with injection-site reactions. Wearing off of efficacy be-
fore the next scheduled dose can be a concern with some mAbs.*

Atogepant, a small-molecule CGRP receptor antagonist ap-
proved by the FDA for the preventive treatment of EM, is the first
oral medication specifically developed for the preventive treat-
ment of migraine.’ In a phase 2b/3 and phase 3 (ADVANCE) clini-
cal trial, each of 12weeks duration, atogepant significantly reduced
mean monthly migraine days (MMDs) and increased the proportion
of participants experiencing a 50% or greater reduction in MMDs

change in MMDs for atogepant was -3.8 (0.1) for weeks 1-4 and-5.2 (0.2) at weeks
49-52. Similarly, the proportion of participants with 250%, 275%, and 100% reduc-
tions in MMDs increased from 60.4% (310/513), 37.2% (191/513), and 20.7% (106/513)
at weeks 1-4 to 84.2% (282/335), 69.9% (234/335), and 48.4% (162/335), at weeks

Conclusion: Daily use of oral atogepant 60 mg for preventive treatment of migraine

during this 1-year, open-label trial was safe, well tolerated, and efficacious.

atogepant, calcitonin gene-related peptide, gepant, migraine, migraine preventive

compared to placebo.'”*8 Evaluation of migraine preventive medica-
tions during an extended period of time is crucial, because migraine
is a chronic disease and most people require long-term preventive
treatment.'? The objectives of this trial were to assess the long-term
safety, tolerability, and efficacy of oral once-daily atogepant 60mg

in adults with migraine during a 52-week period.

METHODS

This 52-week, multicenter, randomized, open-label trial enrolled the
first participant on October 8, 2018, and the last visit was completed
on May 29, 2020. The study was conducted at 111 study centers in
the United States (ClinicalTrials.gov: NCT03939312). The protocol
and all amendments were approved by institutional review boards
or independent ethics committees for each study center; all partici-
pants provided written informed consent. All study conduct was in
accordance with the Declaration of Helsinki and the International
Conference on Harmonization (ICH) Guidelines for Good Clinical
Practice. Data analyses were provided by the trial sponsor, Allergan
(now AbbVie). All authors had full access to the study data. The trial
consisted of three periods: screening/baseline (4 weeks), open label
(52 weeks), and safety/follow-up (4 weeks).

Study participants

Eligible participants had completed the phase 2b/3 trial
(NCT02848326) or were newly enrolled in the current trial
(Figure 1).Y7 Lead-in trial completers had a minimum gap of 6 months
from the completion of the lead-in trial to the initiation of the pre-
sent trial. All eligible participants were adults (aged 18-80years old)
with 4-14 migraine days per month (recorded in an electronic diary;
eDiary) for 3 months prior to screening and in the 28-day baseline
period. Participants had to have been diagnosed with migraine with
or without aura according to the International Classification of
Headache Disorders, 3rd edition?® for a minimum of 1 year prior to
screening, and the diagnosis was required to be made before the
age of 50years. Participants needed to be a candidate for prescrip-
tion of at least one of the protocol-defined acceptable standard care
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De novo Participants

Lead-in Phase 2b/3 Trial Completers

Screening/ RALERA N = 1589 N=138
Baseline l I
Period 4 wks
N =637 N=107
| Reason for Discontinuation Standard Ato
) gepant,
Random|zeld (N=744) n (%) Care 60 mg
| | Adverse event 5(2.5) 31 (5.7)
Standard Care® Atogepant 60 mg Lack of efficacy 2(1.0) 5(0.9)
N=198 #‘i’“ T N =546 Withdrawal by participant 29 (14.6) | 75(13.7)
I Lost to follow-up 16 (8.1) 23 (4.2)
N @ Safet N Pregnancy 2(1.0) 4(0.7)
= are y =
196 543 Protocol deviation 7 (3.5) 31 (5.7)
Open-label RUER'A | | -
Period J — Noncompliance with study drug 1(0.5) 3(0.5)
— mITT —
52 wks N/A g_ N =521 Study terminated by sponsor 0 (0.0) 0(0.0)
I I Site terminated by sponsor 0(0.0) 0(0.0)
N=136 \/ Completers | = 373 Other 0(0.0) 1(0.2)

FIGURE 1 Participant disposition. *SC migraine prevention medication arm was included to contextualize hepatic laboratory data;
efficacy outcomes were not collected in the SC arm; SC medication was selected by the investigator from an approved list in the protocol.
ITT, intent-to-treat; mITT, modified intent-to-treat; N/A, not applicable; SC, standard care

(SC) preventive treatments and were required to use a medically ac-
ceptable and effective method of birth control throughout the trial.
Participants were excluded if they had difficulty distinguishing mi-
graine from other tension-type headaches, had a current diagnosis
of chronic migraine, or had experienced a mean of 15 or more head-
ache days per month in the previous 3 months.

Study design and assessments

Study investigators and staff enrolled participants into the study,
and enrollment ended when the target sample size was obtained.
Participants were randomized 5:2 to atogepant 60mg once daily or
oral SC migraine preventive medication; randomization was conducted
using an interactive web response system to minimize bias. The spon-
sor provided tablets containing atogepant 60mg but did not provide
SC medications. Participants in the atogepant arm were instructed to
take the tablets at approximately the same time each day. Participants
randomized to the SC arm were treated with a medication recognized
as safe and effective for the prevention of migraine and listed in the
protocol (Table S1 in supporting information). If the initial migraine
preventive medication was not tolerated or was not sufficiently effec-
tive, an investigator could prescribe an alternative preventive from the
list of approved medications, prescribe an alternative preventive not
listed (e.g., riboflavin, carbamazepine, gabapentin), or choose not to
prescribe a migraine preventive medication; this process of updating
the migraine preventive medication for the SC arm was allowed to be
repeated as needed throughout the trial. Participants in the SC arm
who discontinued their preventive could remain in the trial. The SC

arm was used to contextualize the long-term safety of atogepant by
providing comparative data in a migraine population treated with com-
monly used migraine preventive medications in a manner consistent
with clinical practice. Due to the flexibility to change or discontinue
preventive medications as needed and the lack of efficacy assess-
ments in the SC arm, direct comparisons of safety or efficacy between
the SC and atogepant treatment arms are not appropriate. All partici-
pants were permitted to take medications for the acute treatment of
migraine listed in Table S2 in supporting information.

Participants were randomized at visit 2 and study visits occurred
every 4weeks for 52 weeks. Safety assessments occurred at 4, 8, 12,
16, 20, 24, 28, 32, 36, 40, 44, 48, and 52 weeks relative to random-
ization. A safety follow-up visit occurred 4 weeks after the last dose
(atogepant 60mg arm) or the last study visit (SC arm). In response
to the worldwide COVID-19 pandemic, remote visits were allowed
for study visits 14, 15, and 16 (safety follow-up), if necessary. For
remote visits, safety assessments (AEs, concomitant medications,
pregnancy test results review, and the Columbia-Suicide Severity
Rating Scale [C-SSRS]), were conducted remotely, while in-person
safety assessments (clinical laboratory samples, vital signs, and elec-
trocardiograms [ECGs]) were to be collected at the next in-person
visit. Remote visits and urine pregnancy tests were allowed for a
maximum of 8 weeks (i.e., one remote visit).

Study outcomes

The primary outcome was safety and tolerability, which was as-
sessed by monitoring AEs, clinical laboratory evaluations, vital sign
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measurements, ECG findings, and C-SSRS scores. AEs of special in-
terest included treatment-emergent suicidal ideations with intent,
with or without a plan, or any suicidal behaviors; treatment-emergent
alanine aminotransferase (ALT) or aspartate aminotransferase (AST)
levels 23x upper limit of normal (ULN); and potential Hy's law cases.
A clinical adjudication committee of independent liver experts was
established for blinded adjudication of posttreatment elevations of
ALT and/or AST 23x ULN for participants in the atogepant arm.
Efficacy outcomes included change from baseline in mean
MMDs, proportion of participants with reduction from baseline of
least 50%, 75%, and 100% MMDs at weeks 1-4, 9-12, 21-24, 33-
36, and 49-52, and change from baseline in mean monthly acute
medication use days. Definition of migraine days used in this trial

|17

was previously reported for the lead-in trial.”” These efficacy out-

comes were collected daily via an eDiary.

Statistical analysis

The sample size of 700 randomized participants was based on the
ICH-E1 regulatory requirements of at least 300 participants ex-
posed to atogepant 60 mg for 6 months and at least 100 exposed
for at least 12 months using exposure results from prior studies.?*%?
Safety assessments were performed on the safety population, which
included participants who received 21 dose of study medication,
and efficacy assessments were performed on the modified intent-
to-treat population, which included participants with an evalu-
able baseline period of eDiary data and 21 evaluable postbaseline

4-week period of eDiary data.

TABLE 1 Participant baseline demographics

Standard care

(n = 196)
Age,® mean (SD), years 41.1(12.1)
Sex, n (%), female 172 (87.8)
Race, n (%)
White 145 (74.0)
Black or African American 38 (19.4)
Asian 5(2.6)
American Indian or Alaska Native 0(0.0)
Native Hawaiian or Other Pacific Islander 2(1.0)
Multiple® 5(2.6)
Missing 1(0.5)
Ethnicity, n (%)
Hispanic or Latinx 29 (14.8)
Not Hispanic or Latinx 166 (84.7)
Missing 1(0.5)
BMI, mean (SD), kg/m? 30.6 (8.0)

AEs were collected from consent through last visit, and were
reported as number and percentage of the safety population. AEs
were classified by investigators by severity, potential relationship to
study medication, start and stop date, and seriousness. Mean (stan-
dard error [SE]) change from baseline was calculated for MMDs and
acute medication use days. The proportions of participants with a
>50%, 275%, and 100% reduction in MMDs were also evaluated.
Efficacy outcomes were analyzed using the mixed-effects model for
repeated measures; analyses were conducted using SAS version 9.4
or later (SAS Institute, Inc.).

The assumption of reporting mean values (SE or standard devia-
tion) was verified using histograms, which demonstrated symmetric

distribution suggesting a very close to normal distribution.

RESULTS
Participant disposition and extent of exposure

Of 1727 participants screened, 744 were randomized (Figure 1).
Participant baseline demographics are listed in Table 1. A total of
509 participants completed the trial. Withdrawal by participant
was the most common reason for discontinuation in both treatment
arms. For atogepant participants, discontinuations due to AEs (<6%)
or lack of efficacy (<1%) were not common. Of 543 atogepant par-
ticipants, 428 (78.8%) and 362 (66.7%) received atogepant for 2180
and 2360days, respectively. Participants had a mean of 291.6days
of exposure to atogepant and 433.6 participant-years of treatment.
The most commonly reported protocol deviation was the use of

Atogepant 60 mg, safety population Atogepant 60mg, mITT

(n = 543) population (n = 521)
42.5(12.0) 42.5(12.0)
479 (88.2) 460 (88.3)
416 (76.6) 400 (76.8)
100 (18.4) 95(18.2)
12(2.2) 11(2.1)
3(0.6) 3(0.6)
2(0.4) 2(0.4)
10 (1.8) 10 (1.9)
0(0.0) 0(0.0)
83(15.3) 82 (15.7)
460 (84.7) 439 (84.3)
0(0.0) 0(0.0)
30.6 (8.0) 30.5(7.4)

Abbreviations: BMI, body mass index; mITT, modified intent-to-treat; SC, standard care; SD, standard deviation.

?Age is relative to informed consent date.

PParticipants who reported multiple races are only included in multiple categories.
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prohibited concomitant medications (15.6% [85/546] in the atoge-
pant group and 1.5% [3/198] in the SC group). The three migraine
preventive medications taken by the SC group participants for their
initial choice were topiramate (35.7%), amitriptyline (21.9%), and pro-
pranolol (15.8%). The mean (SE) number of migraine preventive med-
ications used by SC participants throughout the trial was 1.4 (0.8).

Adverse events in the atogepant arm

Treatment-emergent AEs (TEAEs) occurred in 364/543 (67.0%) par-
ticipants treated with atogepant (Table 2). The majority of TEAEs in the
atogepant group were mild (140/543, 25.8%) or moderate (187/543,
34.4%) in severity, with 37/543 (6.8%) severe TEAEs reported. Al TEAEs
occurring in 22% of atogepant-treated participants are listed in Table 3.
The most common TEAEs in atogepant-treated participants were upper
respiratory tract infection (56/543, 10.3%), constipation (39/543, 7.2%),
nausea (34/543, 6.3%), and urinary tract infection (28/543, 5.2%). The
most common treatment-related TEAEs in atogepant-treated partici-
pants were constipation (26/543, 4.8%), nausea (16/543, 2.9%), and
fatigue (12/543, 2.2%). One participant (1/543, 0.2%) discontinued due
to constipation, which was considered mild and related to treatment,
and occurred early in the trial (day 8). Most cases of constipation were
mild to moderate in severity. One participant in the atogepant group re-
ported a TEAE of constipation that was severe in intensity (day 23). This
TEAE did not result in discontinuation from the study and was down-
graded to mild on day 96 and resolved by day 126.

Serious TEAEs were reported in 24/543 (4.4%) atogepant-treated
participants; no participant had more than one serious TEAE. Study
discontinuation due to TEAEs occurred in 31/543 (5.7%) atogepant-
treated participants. Only nausea (3/543, 0.6%), fatigue (2/543,
0.4%), dizziness (2/543, 0.4%), and rash (2/543, 0.4%) resulted in the

discontinuation of more than one atogepant-treated participant.

Description of deaths

Two deaths occurred in the trial, both in the atogepant arm. A

56-year-old female participant was a victim of a homicide that

TABLE 2 Overall summary of treatment-emergent adverse
events (safety population)

Atogepant 60mg
(n =543),n (%)
TEAE 364 (67.0)
Treatment-related TEAE 98 (18.0)
Death 2(0.4)
Treatment-emergent serious adverse 24 (4.4)
event
TEAE leading to study discontinuation 31(5.7)

Note: Participants counted only once within each category.
Abbreviation: TEAE, treatment-emergent adverse event.

occurred during a car-jacking on study day 4. A 26-year-old female
participant died due to a Group A beta-hemolytic streptococcal sep-
sis (toxic shock syndrome) on study day 43. Both deaths were con-

sidered not related to atogepant.

Hepatic laboratory values

Hepatic laboratory values are listed in Table S3 in supporting informa-
tion and elevations in ALT or AST levels are summarized in Table 4.
Overall mean changes in hepatic values were minimal and comparable
between the atogepant and SC treatment arms. Treatment-emergent
postbaseline elevations of ALT or AST 23x ULN occurred in 13 (2.4%)
atogepant-treated participants and 6 (3.2%) SC participants. All cases
of ALT and/or AST elevations 23x ULN were reviewed by the clinical
adjudication committee of independent liver experts; 2 of the 13 were
assessed as possibly related to atogepant. Following evaluation of the
individual cases and assessment for patterns and/or trends across the
cases, the committee found that no hepatic safety issues related to
atogepant were identified in this trial. No cases of potential Hy's law
(ALT or AST 23x ULN and bilirubin total 22x ULN and alkaline phos-
phatase <2x ULN during a 24-h period) were identified.

TABLE 3 Summary of common treatment-emergent adverse
events (>2.0%,; safety population)

Atogepant

60mg (n = 543)

n (%)
Upper respiratory tract infection 56 (10.3)
Constipation 39(7.2)
Nausea 34 (6.3)
Urinary tract infection 28(5.2)
Nasopharyngitis 24 (4.4)
Influenza 18 (3.3)
Dizziness 17 (3.1)
Anxiety 16 (2.9)
Sinusitis 15(2.8)
Fatigue 14 (2.6)
Hypertension 14 (2.6)
Weight decreased 14 (2.6)
Aspartate aminotransferase increased 13 (2.4)
Back pain 13 (2.4)
Gastroenteritis 13(2.4)
Alanine aminotransferase increased 11 (2.0)
Arthralgia 11 (2.0)
Muscle strain 11 (2.0)
Pharyngitis streptococcal 11 (2.0)

Note: Participants counted only once within each preferred term.
Includes TEAEs occurring in 22.0% in the atogepant 60mg group (after
rounding).

Abbreviation: TEAE, treatment-emergent adverse event.
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TABLE 4 Summary of ALT/AST values of potential clinical
significance

Standard care Atogepant 60mg

Parameter (unit)

criteria (N = 196) n/N1 (N = 543) n/N1

ALT or AST (U/L)
21 xULN 55/190 (28.9) 112/531(21.1)
21.5 xULN 16/190 (8.4) 46/531(8.7)
22 xULN 11/190(5.8) 26/531 (4.9)
23 xULN 6/190(3.2) 13/531(2.4)
25 xULN 1/190 (0.5) 7/531(1.3)
210 x ULN 0/190 (0.0) 3/531(0.6)
220xULN 0/190 (0.0) 0/531(0.0)

Potential Hy's law?® 0/190 (0.0) 0/531 (0.0)

Abbreviations: ALP, alkaline phosphatase; ALT, alanine
aminotransferase; AST, aspartate aminotransferase; N, number of
participants in the safety population; N1, number of participants with
at least one nonmissing postbaseline value; n, number of participants
within a specific category; ULN, upper limit of normal.

@ALT or AST 23 x ULN and bilirubin total 22 x ULN and ALP <2 x ULN.

Suicidality in the atogepant arm

Lifetime history of suicidal ideation or behavior, per C-SSRS assessment
at baseline, was reported in 37/543 (6.8%) participants in the atoge-
pant arm. In the open-label period, 5/543 (0.9%) atogepant-treated
participants reported suicidal ideation and 2/543 (0.4%) reported sui-
cidal behavior with actual attempts. Two participants had suicidal idea-
tion type 5 (with specific plan and intent; classified as a serious TEAE).
Both of these participants had a medical history of depression and one
participant had a previously reported suicide attempt. One additional
participant had suicidal ideation type 4 (with some intent, without a
specific plan; considered a TEAE). This participant had a medical his-
tory of anxiety, depression, and posttraumatic stress disorder, and re-
ported a history of suicidal ideation and behavior.

Laboratory values

Mean changes in laboratory values from baseline throughout the
trial were small and comparable between the treatment groups.
Differences in laboratory analytes between the atogepant and SC
arms were not clinically meaningful. Laboratory results did not re-

sultin any discontinuations and none were reported as a serious AE.

Adverse events in the standard care arm

AEs were collected for the SC participants (Table S4 in supporting
information). TEAEs were experienced in 154 of 196 (78.6%) SC
participants and 71 (36.2%) were considered related to treatment.
Most TEAEs were mild (68/196, 34.7%) or moderate (76/196,
38.8%), while 10/196 (5.1%) were severe. Treatment-emergent

SAEs occurred in 7/196 (3.6%) SC participants; only noncardiac
chest pain occurred in more than 1 participant (n = 2). Five (5/196,
2.6%) SC participants discontinued due to an AE; no AEs leading
to discontinuation occurred in more than one participant. The SC
arm was included as a comparator arm for liver laboratory values.
Any comparison of AE rates between the SC and atogepant treat-
ment arms should be approached with caution, as the two arms
are not comparable with respect to study design (e.g., SC treat-
ment based on investigator judgment; could stop treatment at any

time; participants’ prior medication history; etc.).

Efficacy outcomes

Mean (SE) MMDs at baseline for the atogepant group was 7.3 (2.6)
days. During the first month (weeks 1-4) of treatment, the atoge-
pant group reported a -3.8 (0.1) change in MMDs with consistently
greater improvement during the subsequent months of treatment
(Figure 2). Mean (SE) change in MMDs reached -5.2 (0.2) at weeks
49-52.

The proportions of participants with a 250%, 275%, and
100% reduction in MMDs were also assessed throughout the
trial (Figure 3). During the first month (weeks 1-4) of treatment,
a 250%, 275%, and 100% reduction in MMDs was reported by
60.4% (310/513), 37.2% (191/513), and 20.7% (106/513) of par-
ticipants, respectively, in the atogepant group. At weeks 21-
24, these responder rates increased to 75.3% (314/417), 55.4%
(231/417), and 37.6% (157/417), respectively. Finally, at weeks
49-52, 84.2% (282/335), 69.9% (234/335), and 48.4% (162/335)
of atogepant-treated participants reported a 250%, >275%, and
100% reduction in MMDs, respectively.

Consistent with the reduction observed in MMDs, a reduction
in the use of acute medication was also observed throughout the
trial for the atogepant group. At baseline, the mean (SE) number
of acute medication use days was 6.6 (3.26) days per month in the
atogepant group. During open-label treatment with atogepant, the
mean number of monthly acute medication use days was reduced
by 4.0days at weeks 1-4 and showed a gradual increase through-
out treatment, with a reduction of 4.9 acute medication use days at
weeks 49-52 (Figure 4). Efficacy measurements were not collected
in the SC participants.

DISCUSSION

The results of this 52-week, open-label, randomized trial of once-
daily oral atogepant 60mg were consistent with those previously
reported in the randomized, placebo-controlled, 12-week phase
2b/3 trial and phase 3 (ADVANCE) trial, indicating atogepant is
safe, well tolerated, and efficacious for the preventive treatment of
migraine.”’18

The current trial randomized 744 participants with a mean of
291.6days of exposure to atogepant. Withdrawal by participant
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FIGURE 2 Change from baseline in number of monthly migraine days with once-daily atogepant 60mg (mITT population). Mixed-
effects model for repeated measures includes visit as a fixed effect, the baseline value as a covariate, and baseline-by-visit as an interaction
term, with an unstructured covariance matrix. LS, least squares; mITT, modified intent-to-treat population [Color figure can be viewed at
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was the most common reason for discontinuation in both treatment
arms. In a long-term trial, withdrawal by participant can sometimes
be attributed to lifestyle changes, such as moving, job changes,
scheduling issues, etc. Lifestyle changes may have been more com-
mon in this trial due to the COVID-19 pandemic. In contrast, dis-
continuations due to lack of efficacy or AEs in atogepant-treated
participants were rare.

The proportion of TEAEs reported in the atogepant arm was gen-
erally similar to those observed in the prior 12-week trials.}718 Only
18% of TEAEs were considered related to treatment, which is lower
than observed in the SC arm (36.2%) and on the lower end of the

range reported in previous atogepant trials (15%-26%).*¢ Common
TEAEs considered related to treatment were constipation, nausea,
and fatigue. Most treatment-related TEAEs were mild to moderate
in severity. The SC arm was used to contextualize long-term safety
of atogepant by providing comparative data in a migraine popula-
tion treated with commonly used migraine preventive medications
in a manner consistent with clinical practice. Due to the flexibility
to change or discontinue preventive medications as needed, a direct
comparison of specific TEAEs between the two treatment arms is
not appropriate. No clinically meaningful changes from baseline in
laboratory parameters in atogepant-treated participants occurred
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FIGURE 4 Change from baseline in number of monthly acute medication use days (mITT population). Mixed-effects model for repeated
measures includes visit as a fixed effect, the baseline value as a covariate, and baseline-by-visit as an interaction term, with an unstructured
covariance matrix. LS, least squares; mITT, modified intent-to-treat [Color figure can be viewed at wileyonlinelibrary.com]

throughout the study, providing additional evidence of the tolera-
bility of atogepant. Laboratory analyte changes did not result in trial
discontinuation or serious AEs in any participant. Overall, the safety
results for atogepant-treated participants in this year-long trial were
comparable to those observed in the two double-blind, 12-week,
placebo-controlled trials with similar rates of common TEAEs, such
as nausea, upper respiratory tract infection, and constipation.t”*8

Changes in hepatic values were minimal and comparable be-
tween the atogepant and SC treatment arms. Of the 13 (2.4%)
atogepant-treated participants with elevations of ALT or AST 23,
only 2 (0.4%) were determined to be “possibly” related to atogepant.
The blinded clinical adjudication committee of independent liver ex-
perts evaluated the cases and found no hepatic safety issues were
related to atogepant. Importantly, no cases of potential Hy's law oc-
curred in any participants.

The efficacy of atogepant for the preventive treatment of
migraine has been demonstrated in two double-blind, placebo-
controlled trials (a 12-week phase 2b/3 and a 12-week phase 3).}”8
All atogepant doses reduced MMDs and acute medication use
days across the 12-week treatment period compared to placebo.
Additionally, 52%-62% of all atogepant dose groups in both trials
achieved a 50% or greater reduction in MMDs (3-month average)
and monthly acute medication use was decreased by approximately
4days at the end of each 12-week trial. The efficacy results over
52weeks reported here are consistent with these placebo-controlled
trials. Reductions in mean MMDs and acute medication use days
were observed during the first 4weeks (weeks 1-4) and sustained
over the year-long trial. Similarly, clinically relevant responder rates
were observed early and increased throughout the trial. The propor-
tions of participants achieving a 250%, 275%, and 100% reduction
in MMDs from baseline to the end of the trial were approximately
84%, 70%, and 48%, respectively. Discontinuations due to lack of
efficacy occurred in less than 1% of participants in the atogepant
arm, indicating that the considerable response rates at the end of
the trial were not simply due to selecting for responders as the trial
progressed.

Monoclonal antibodies that target the CGRP pathway are an-
other recent innovation for migraine preventive treatment. Open-
label trials of the CGRP-targeted mAbs erenumab, galcanezumab,
and fremanezumab each reported 60%-74% of participants expe-
riencing a 250% reduction in MMDs from baseline to week 52.28-25
Although findings may be limited by the study's attrition rate, here
we reported that 84% of participants treated with atogepant 60mg
once daily demonstrated a 250% reduction in MMDs from baseline
to week 52. Trials of erenumab and galcanezumab reported approx-
imately 20% of participants experienced a 100% response com-
pared to 48% of participants treated with atogepant after 1 year of
treatment (100% response results not published for fremanezumab
trial).2%2* Eptinezumab long-term open-label results have yet to be
reported. Direct comparison is limited because of differences in
trial design, but generally, atogepant-treated participants had higher
rates of 50%, 75%, and 100% responses compared to participants in
the trials of CGRP-targeted mAbs.

Gastrointestinal AEs, including constipation, have been reported
with CGRP-targeted mAbs.?° Consistent with these results, consti-
pation was reported by 7.2% of participants receiving once-daily ato-
gepant 60mg in this long-term, open-label clinical trial. Most cases of
constipation were mild to moderate in severity, with one severe case
(later downgraded to mild) and one participant discontinuing due to
constipation (mild intensity). Our results suggest that constipation
may be managed with over-the-counter medications and is unlikely
to interrupt treatment. If atogepant is approved for the preventive
treatment of migraine, real-world studies will be needed to fully
characterize its safety and tolerability profile. Given the relatively
short half-life of atogepant (approximately 11 h) compared to that of
mAbs (27-31days), clinicians would be able to discontinue atogep-
ant treatment and rapidly reduce pharmacologically active concen-
trations in response to any AE that a patient experienced.’™** The
ability to immediately discontinue treatment and remove atogepant
from the circulation may also be appealing for women of childbear-
ing potential who may become pregnant and need to adjust preven-
tive treatment accordingly.
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Persons with migraine are often undertreated or are treated
with nonspecific oral preventives with suboptimal risk-benefit
profiles.27 The development of atogepant, an oral, once-daily
migraine preventive medication specifically designed for the
treatment of migraine, will provide clinicians and patients with
a novel treatment with demonstrated safety, tolerability, and
efficacy.

This study has several potential limitations. First, the open-label
design did not permit formal statistical analyses to compare the
efficacy of atogepant with placebo; however, the values observed
were generally similar to those in the placebo-controlled trials.*”®
Second, the attrition rate was around 35%, which may affect the
generalizability of these results; however, the sample size was cal-
culated based on data from previous long-term studies?'?? to ac-
count for approximately 60% of participants completing 6 months
of atogepant treatment and 65% of those completing 12 months
of atogepant treatment. Additionally, discontinuations due to AEs
or lack of efficacy in participants who received atogepant treat-
ment were not common. Third, the flexibility for investigators to
switch or stop a participant's SC medication throughout the trial
did not permit direct comparisons of efficacy or AE rates between
the SC and atogepant arms. Because of the nature of within-group
comparisons, the effects noted could be due to factors other than
treatment efficacy. Differences in trial design and differences in
definitions of outcomes may limit comparisons to trials of other mi-
graine preventive medications. Finally, this trial was not designed
to assess individuals with chronic migraine; an ongoing trial is eval-
uating atogepant in this population (NCT03855137). The strengths
of this trial include the 52-week duration, which allowed for a ro-
bust assessment of safety and tolerability with long-term use of
atogepant.

In conclusion, daily use of oral atogepant 60mg for the preven-
tive treatment of migraine during this 1-year, open-label trial was
safe and well tolerated. Atogepant use reduced MMDs, moderate/
severe headache days, and acute medication use days. Efficacy was
observed early, was sustained over 1 year, and suggested an increase
in efficacy with the duration of treatment. Results support the po-
tential for once-daily oral atogepant 60 mg as a long-term preventive

treatment of migraine.
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