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Abstract

Background: Atogepant is a United States Food and Drug Administration-approved oral calcitonin gene-related pep-
tide receptor antagonist for the preventive treatment of episodic migraine. The study objective was to evaluate the long-
term safety and tolerability of atogepant in participants who completed the phase 3 ADVANCE trial (NCT03777059).
Methods: This 40-week, open-label extension trial (NCT03939312) monitored safety in participants receiving oral
atogepant 60 mg once daily, followed by a four-week safety follow-up period.

Results: Of the 685 participants taking at least one dose of atogepant, the treatment period was completed by 74.6% of
participants with a mean (standard deviation) treatment duration of 233.6 (89.3) days. Treatment-emergent adverse
events occurred in 62.5% of participants, with upper respiratory tract infection (5.5%), urinary tract infection (5.3%),
nasopharyngitis (4.8%), sinusitis (3.6%), constipation (3.4%), and nausea (3.4%) occurring at >3%. Serious adverse events
were observed in 3.4% of participants (none were treatment-related), and there were no deaths. Adverse events leading
to discontinuation occurring at >0.1% were nausea (0.4%) and abdominal pain, vomiting, weight decrease, dizziness, and
migraine (0.3% each).

Conclusion: These results are consistent with atogepant’s known safety profile and support long-term use of atogepant
60 mg once daily dosing as safe and well tolerated.

ClinicalTrials.gov Registration Number: NCT03939312
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anticonvulsants, or beta-blockers, have poor treatment
adherence rates, with reasons for discontinuation most
often cited as a lack of efficacy or due to side effects of
the medications (4,5). Furthermore, only 3 to 13% of
migraine patients use preventive treatments (6). An
American Headache Society 2019 consensus statement
suggests that integrating new migraine treatments into
current clinical practice would benefit approximately
40% of patients with episodic migraine (6).

Calcitonin gene-related peptide (CGRP) antagonists
have been developed for the acute or preventive treat-
ment of migraine and provide positive efficacy in
migraine prevention with low adverse event rates.
However, the lack of long-term data may hamper the
assessment of benefit-risk profiles before treatment ini-
tiation (7). In addition, because patients with migraine
may need multiple years of treatment, preventive treat-
ments for migraine should demonstrate favorable
long-term benefit-risk profiles (8). A 52-week study
with atogepant helps to shed light on long-term
safety and tolerability of atogepant (9), but additional
long-term safety analyses of CGRP inhibitors are
needed.

Atogepant is an oral small-molecule CGRP receptor
antagonist approved by the US Food and Drug
Administration (FDA) in 2021 for the preventive treat-
ment of episodic migraine in adults (10). Two 12-week,
double-blinded, placebo-controlled, randomized clini-
cal trials (phase 2b/3 [NCT02848326] and phase 3
ADVANCE [NCT03777059] [11,12]) demonstrate
that atogepant is effective and well tolerated in the pre-
ventive treatment of episodic migraine. Results from
the 12-week pivotal trials (11,12) demonstrate that
oral atogepant 60mg once daily treatment

administered for the prevention of episodic migraine
is safe and well tolerated. The primary objective of
this long-term open-label extension trial was to evalu-
ate the safety and tolerability of oral atogepant 60 mg
treatment administered once daily for 40 weeks after
participant completion of the phase 3 ADVANCE trial
for the preventive treatment of episodic migraine.

Methods

This was a multicenter, open-label, long-term safety
extension (309-OLEX) of the pivotal ADVANCE
phase 3 trial (Figure 1), which screened 695 participants
from 116 sites across the United States (NCT03939312).
The first visit of any participant was 6 May 2019, and
the last visit of any participant was completed on 31
March 2021. The protocol and all amendments were
approved by the institutional review boards (IRB) for
each trial center (online Supplemental Table S1); all
participants provided written informed consent.
Investigators could not implement changes to the pro-
tocol without prior review and approval from the
local IRB, except where necessary to reduce or eliminate
risks to trial participants. All trial conduct was in
accordance with the Declaration of Helsinki and
the International Conference on Harmonization
Guidelines for Good Clinical Practice. Data were ana-
lyzed by the trial sponsor, AbbVie Inc. (formerly
Allergan). All authors had full access to the trial data.

Trial participants

Adult participants with episodic migraine who complet-
ed the lead-in trial were eligible to participate in this

Ph3 ADVANCE Lead-In Trial
(12-week treatment period
+/— 4 weeks of follow-up)

| i & o

Open-Label Extension
(309-OLEX) Treatment Period

(40 weeks)

Atogepant 60 mg
Once Daily
(N=750, per protocol
target trial population)

Safety Follow-up Period
(4 weeks)

Safety Follow-up
Period

& &

Treatment Period| V7
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Figure I. Trial Design.

309-OLEX, open-label extension trial; N, number of planned participants per the protocol; EoS, end of study; ET, early termination; Ph

3, phase 3; V, visit; Wk, week.

?Either Visit 7 or 8 in the original trial was counted as Visit | for the current 309-OLEX trial, with the breakdown of enrollment
categories provided in online Supplemental Table S2. Fifteen ADVANCE trial participants rolled over into the extension trial from Visit
8, while 2 participants returned for the 309-OLEX trial after completing all ADVANCE trial visits.
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long-term safety extension trial (Figure 1), with most
309-OLEX trial participants having little to no gap in
atogepant treatment (online Supplemental Table S2).
Non-compliance with ADVANCE trial protocol-
required procedures or ADVANCE trial adverse
events that indicated an unacceptable safety risk affect-
ed participant eligibility for the 309-OLEX trial.

Participants were excluded from the 309-OLEX trial
if they presented with clinically significant cardiovascu-
lar, endocrine, gastrointestinal, hematologic, hepatic,
neurologic, pulmonary, or renal disease or had a con-
dition that could significantly interfere with trial partic-
ipation, confound trial results, or put the participant at
significant safety risk, as determined by the investigator.
Participants were also excluded if they exhibited clini-
cally significant electrocardiogram (ECG) abnormali-
ties, hypertension as defined by a sitting systolic blood
pressure >160 mmHg or a sitting diastolic blood pres-
sure >100mmHg, or if female participants had a
positive urine pregnancy test. Furthermore, women of
child-bearing age who were pregnant, lactating, or were
planning to become pregnant during the course of the
trial were excluded. Participants were excluded based
on their answers to the Columbia Suicide Severity
Rating Scale (C-SSRS) questions if they exhibited a sig-
nificant risk of self-harm or harm to others in the opin-
ion of the investigator. Participants who did not adhere
to concomitant medicine and dietary restrictions were
also excluded (online Supplemental Table S3). CGRP-
blocking monoclonal antibodies and botulinum toxin
were prohibited for six months prior to Visit 1 and
throughout the trial (online Supplemental Table S3).
Allowable medication alternatives are listed in online
Supplemental Table S4. No other gepants were taken
during the open-label treatment period.

Trial design, outcomes, and assessments

The trial consisted of a 40-week open-label treatment
period, followed by a four-week non-treatment safety
follow-up period. The primary objective was to evalu-
ate the safety and tolerability of treatment with oral
atogepant 60 mg tablets, administered once daily for
the preventive treatment of migraine in participants
with episodic migraine. Participants were instructed
to take the atogepant tablets at approximately the
same time each day. Trial visits during the open-label
treatment period were scheduled every four weeks after
the first visit, with an end-of-study visit four weeks
after the last dose of atogepant (Figure 1). All partic-
ipants were allocated doses of 60 mg atogepant, with no
control intervention and no blinding. An internet web-
based recruiting system was responsible for managing
atogepant inventory, dispensing atogepant, and pro-
viding confirmation notifications of each transaction.

Electronic case report forms collected all office visit
data via an electronic data capture system.

All safety analyses were performed on the safety pop-
ulation (participants who received at least one dose of
atogepant during the 309-OLEX trial). Safety outcomes
assessed included adverse events (AEs), clinical labora-
tory evaluations, the C-SSRS, vital sign measurements,
physical examinations, and ECG parameters. All AEs
were recorded at each visit from the time of informed
consent to the final visit. Adverse event duration, sever-
ity, seriousness, causal relationship to atogepant, and
treatment measures or actions taken to resolve the AE
were documented. For clinical laboratory evaluations,
non-fasting blood tests, urinalysis, and drug screenings,
a centralized clinical laboratory was used to analyze all
blood and urine samples (serology and urine drug
screen only occurred at Visit 1).

Suicidal ideation and behavior severity was assessed
by a clinician using the C-SSRS at each visit, which
contains a 5-item scale for each ideation and behavior.
Vital sign measurements performed at each visit includ-
ed the parameters of weight, temperature, sitting and
standing pulse rates, and blood pressure while sitting
and standing. On visits 1, 4, 7, and 11, a 12-lead ECG
was performed, transmitted to the centralized clinical
laboratory to be read by a cardiologist, and the ECG’s
clinical significance was recorded in the participant’s
case report form. Lastly, the baseline value (defined
during the lead-in ADVANCE trial) was used as the
comparator for the long-term 309-OLEX trial for each
clinical laboratory evaluation, C-SSRS, vital sign mea-
surement, and ECG parameter assessed.

Statistical analysis

No separate sample size calculation was performed for
the trial extension, as all eligible participants from the
lead-in trial were enrolled. Approximately 750 partici-
pants were expected to enroll in this extension trial
based on the lead-in trial anticipated completion rate.
All safety analyses were performed in the safety popu-
lation consisting of participants who received at least
one dose of atogepant in this study. The number and
percentage of participants were used to summarize all
categorical values, while descriptive statistics were used
to summarize continuous variables. No efficacy analy-
sis was conducted, as efficacy measures were not col-
lected for this study.

Safety monitoring
Interim data analyses were performed to monitor safety
during the 309-OLEX trial. An independent Data

Safety Monitoring Board was established to identify
any emergent unexpected, deleterious, or clinically
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significant safety issues, trends, or adverse events. An
external Clinical Adjudication Committee was estab-
lished to standardize surveillance and monitoring, and
to determine if post-treatment elevations in hepatic-
related laboratory values (such as alanine or aspartate
aminotransferase [ALT or AST, respectively]) were
related to atogepant treatment. Recommendations to
the site investigator or the trial sponsor for trial modi-
fication or early termination could occur at any time
based on recommendations from these groups; or, the
site investigator or the trial sponsor could halt trial par-
ticipation at any time.

Post-initiation changes

An amendment to the trial protocol was created after
initiation to mitigate risks due to COVID-19. Trial
staff were allowed to conduct remote visits as needed
for up to eight weeks; participants unable to attend an
in-person visit after eight weeks were discontinued. The
final trial visit was conducted remotely for all partic-
ipants. Adjustments to sponsor monitoring and over-
sight were instituted per FDA guidance on conducting
trials during the COVID-19 pandemic (13).

This protocol amendment included one statistical anal-
ysis plan amendment, which provided a remote assess-
ment schedule and procedures for remote visits
conducted during the COVID-19 pandemic.

Results

Participant disposition and exposure

From May 2019 to March 2021, 116 US sites screened
695 participants, with 685 participants entering the
long-term open-label extension (309-OLEX) trial and
taking at least one dose of atogepant (the Safety
Population, Figure 2). Of the 10 participants excluded
from entering the trial, most were excluded due to being
lost to follow-up (Figure 2). Participant demographics
and baseline characteristics in the Safety Population are
listed in Table 1. Participants were 88.2% female,
84.4% white, with a mean age of 41.8 (standard devia-
tion [SD], 12.3) years, a mean body mass index (BMI) of
30.58 (SD, 7.82) kg/m?, and a migraine diagnosis dura-
tion of >20 years (with or without aura). The open-label
treatment period was completed by 74.6% of

| Assessed for eligibility (1=695) |

Enrollment

Excluded (n=10)
¢ Screen failure
— Not meeting inclusion criteria (n=1)

— Meeting exclusion criteria (n=1)

— Withdrawal criteria met at Visit 1 (n=1)
¢ Lost to follow-up (n=5)
¢ Withdrawal by participant (n=2)

Open-Label

Entered (n=685)

Treatment Completed (n=511)

Period

Discontinued (n=174)

Most common reasons for discontinuation (=2%)
¢ Withdrawal criteria met at Visit 1 (n=43)

— Lab values (n=42)
Withdrawal by participant (n=35)

Adverse event (n=25)
Othera (n=22)

Lost to follow-up (n=19)
Protocol deviation (n=16)

Entered (n=640)

Sl e oy Completed (n=624)

Up Period

Discontinued (n=16)

Reasons for discontinuation (>0%)

¢ Withdrawal by participant (n=12)
* Lost to follow-up (n=4)

I Safety population (n=685)

Figure 2. Participant Disposition.
n, number of participants in the specific category.

218 out of 22 of those participants whose reason for discontinuation was listed as “Other” were discontinued for reasons related to

COVID-19 logistical restrictions.
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Table 1. Participant demographics and baseline characteristics
(safety population).

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

Atogepant 60 mg

Atogepant 60 mg

Parameter® (N = 685) Category®, n (%) (N =685)

Age, years TEAEs 428 (62.5)

Mean (SD) 41.8 (12.3) Treatment-Related AEs 60 (8.8)

Minimum, Maximum 18,73 TESAEs 23 (3.4)
Sex, n (%) TEAEs Leading to Atogepant 22 (3.2)

Female 604 (88.2) Discontinuation

Male 81 (11.8) Deaths 0 (0)

Race, n (%) 5 i A ] ;
Whice STB(B44) e she s popation . mmber of pardpancs 1t
Bla.ck or African American 86 (12.6) specific category; TEAEs, treatment-emergent adverse events; TESAEs,
A5|an. ) ] 9(1.3) treatment-emergent serious adverse events.

American Indian or Alaska Native 3(04) ?Participants are only counted once within each category.

Native Hawaiian or Other Pacific Islander 0 (0) ®Three participants with AE onset date in the lead-in ADVANCE trial
More than one race® 8 (1.2) rolled over to the 309-OLEX trial and discontinued in the extension trial.
Missing I (0.1)

Ethn.icity, n (%) . quartile of 281 days and a lower quartile of 257
H'Spa",'c °r,Lat'"° ) >4(7.9) days). Taken together, this translates to 438.1
Not Hispanic or Latino 631 (92.1) C . o

2 participant-years of atogepant exposure, with 78.5%

BMI, kg/m . .
Mean (SD) 30.58 (7.82) of participants exposed for' 2180 days (at least six

Migraine Diagnosis, n (%) months) and 74.3% of participants exposed for >270
With Aura 113 (16.5) days (at least nine months).

Without Aura 301 (43.9)
Both 271 (39.6) T d

Migraine Disorder Duration, years reatment—emergent aaverse events
Mean (SD) 21.6 (12.8) The overall summary of treatment-emergent adverse

309-OLEX, open-label extension trial; BMI, body mass index; N, number
of participants in the safety population; n, number of participants in the
specific category; SD, standard deviation.

*The last non-missing safety assessment before the first dose of treat-
ment in the lead-in ADVANCE trial was used as the baseline in the
current 309-OLEX trial.

®Participants who reported multiple races are only included in the “More
than one race” category.

participants, with the safety follow-up period complet-
ed by 91.1% of the safety population. Completion was
defined as those participants who attended the final
scheduled visit. The two most common reasons for dis-
continuation were meeting withdrawal criteria after
Visit 1 (6.3%, Labs and ECG) or withdrawal by partic-
ipant (5.1%) in the open-label treatment period. The
most common reasons for discontinuation during
the safety follow-up period were participant withdrawal
(1.8%) or lost to follow-up (0.6%, Figure 2).
Protocol deviations were most often due to a partici-
pant taking a prohibited concomitant medication
(15%) and participants remaining on trial intervention
for longer than eight weeks without an onsite visit due
to COVID-19 (6.7%).

The mean treatment duration of once-daily oral ato-
gepant 60 mg was 233.6 (SD, 89.3) days, ranging from
one to 319 days, with a median of 280 days (upper

events (TEAESs) in the safety population is shown in
Table 2. Nearly 63% of participants reported TEAEs
(28.6% mild, 30.2% moderate, and 3.6% severe) in this
long-term 309-OLEX trial safety population. Table 3
lists all TEAEs that occurred in >2% of atogepant-
treated participants, with the TEAEs occurring at
>3% being upper respiratory tract infection (5.5%),
urinary tract infection (5.3%), nasopharyngitis
(4.8%), sinusitis (3.6%), constipation (3.4%), and
nausea (3.4%). In the 428 participants who reported
an adverse event, 8.8% of the safety population were
determined to have experienced a treatment-related
adverse event (per the investigator). The most frequent
(>1%) treatment-related adverse events were constipa-
tion (n=11, 1.6%), nausea (n=28, 1.2%), and weight
decrease (n =38, 1.2%). TEAEs led to discontinuation in
3.2% of the safety population. Table 4 lists all TEAEs
leading to discontinuation that occurred in >0.1% of
participants (nausea, abdominal pain, vomiting, weight
decrease, dizziness, and migraine). No deaths occurred
during the long-term 309-OLEX trial.

Although 3.4% of trial participants experienced a
treatment-emergent serious adverse event (TESAE),
none were related to atogepant treatment by the inves-
tigators. The most frequent (>0.1%) TESAEs are listed
in Table 5.
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Table 3. Treatment-emergent adverse events (>2%) by pre-
ferred term (safety population).

Table 5. Serious TEAEs (>0.1%) by preferred term (safety
population).

Atogepant 60 mg

Atogepant 60 mg

TEAEs by Preferred Term?, n (%) (N = 685) TEAEs by Preferred Term®, n (%) (N =685)
Upper Respiratory Tract Infection 38 (5.5) Basal cell carcinoma 4 (0.6)
Urinary Tract Infection 36 (5.3) Road traffic accident 2 (0.3)
Nasopharyngitis 33 (4.8) Spontaneous abortion™ 2 (0.3)
Sinusitis 25 (3.6) Prostate cancer™ I (1.2)
Constipation 23 (34)

N, number of participants in the safety population; n, number of partic-
Nausea 23 (34) ipants in th ific category; TEAEs, treatment-emergent adver
Weight Decreased 18 (2.6) glaentss e specific category; s, treatment-emergent adverse
Béd(‘ Pain 17(2.5) ?Participants are only counted once within each preferred term for the
Dizziness 17 (2.5) most related occurrence.
Influenza 17 (2.5) fEvent specific to females.
Arthralgia 15 (2.2) ™Event specific to males.
Coronavirus Infection 15 (2.2) #Percentages for sex-specific serious TEAEs were calculated relative to
Gastroenteritis 15 (2.2) the number of female or male participants.
Anxiety 14 (2.0)
Bronchitis 14 (2.0) duration was 116 days (range 2-312; mean [SD] 123.0
Vomiting 14 (2.0) [110.5]), and 21/24 events resolved or were resolving by

N, number of participants in the safety population; n, number of partic-
ipants in the specific category; TEAEs, treatment-emergent adverse
events.

?Participants are only counted once within each preferred term.

Table 4. TEAEs (>0.1%) leading to atogepant discontinuation
by preferred term (safety population).

Atogepant 60 mg

TEAEs by Preferred Term?, n (%) (N =685)
Nausea 3 (0.4)
Abdominal Pain 2 (0.3)
Vomiting 2 (0.3)
Weight Decreased 2 (0.3)
Dizziness 2 (0.3)
Migraine 2 (0.3)

N, number of participants in the safety population; n, number of partic-
ipants in the specific category; TEAEs, treatment-emergent adverse
events.

?Participants are only counted once within each preferred term.

According to the current FDA label for atogepant,
the most common adverse reactions (those greater than
placebo and with an incidence of at least 2%) were
constipation, nausea, fatigue, and decreased appetite
(10). We examined the number of adverse events,
time to onset, use of concomitant medication to treat
the TEAE, duration, severity, and outcome for these
four adverse reactions (Table 6). For constipation,
there were 24 events reported in 23 participants, with
a median time to onset of 17 days (range of 2-163 days;
mean [SD] of 45.5 [54.7] days). All cases of constipation
were mild or moderate in severity; no severe cases were
reported. One participant discontinued atogepant
treatment due to constipation. Median constipation

the end of the trial. Most of these events were managed
with over-the-counter laxative products. Across all four
adverse drug reactions, no severe cases were reported.
The data for decreased appetite, nausea, and fatigue
are shown in Table 6.

Hepatic laboratory values

Post-baseline hepatic-related parameters of clinical
interest are listed in Table 7. Of the 683 participants
who had at least one post-baseline value for alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), and total bilirubin
(TBIL), four (0.6%) participants had an ALT or AST
>3 times the upper limit of normal (ULN, Table 7).
The aminotransferase values for these four participants
resolved without additional treatment, and none of the
four participants presented with liver disease-
associated symptoms. One of the four participants
with an elevated aminotransferase at Visit 1 was with-
drawn from the trial, as required by trial protocol when
aminotransferase increases are observed at screening.
The other three participants with elevated aminotrans-
ferase values resolved as they continued atogepant
treatment (as their aminotransferase increases were
observed after Visit 1). The external Clinical
Adjudication Committee formed by an independent
panel of liver experts who assessed causality using a
3-category scale (Probable, Possibly or Unlikely) deter-
mined that elevations in aminotransferase in two par-
ticipants were unlikely related to atogepant treatment;
elevations in the other two participants were considered
possibly related to atogepant treatment (online
Supplemental Table S5). No participants in the open-
label extension trial met Hy’s Law criteria (Table 7).
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Table 6. Adverse drug reactions characteristics: constipation, nausea, fatigue/somnolence, and decreased appetite.

Constipation Nausea Fatigue/somnolence® Decreased appetite
Participants with at least one TEAE, n (%)* 23 (34) 23 (34) 14 (2.0) 6 (0.9)
Number of events 24 23 14 6
Time to onset of first event (days)
n 23 23 14 6
Mean (SD) 45.5 (54.7) 97.3 (93.0) 74.1 (80.4) 61.0 (67.3)
Median 17 95 36 325
Ql, Q3 4.0, 74.0 8.0, 166.0 4.0, 145.0 12.0, 119.0
Min, Max 2, 163 [, 272 1,218 I, 169
Use of concomitant medication to
treat the TEAE, n (%)°
Yes I5 (62.5) 8 (34.8) I (7.1) 0 (0.0)
No 9 (37.5) I5 (65.2) 13 (92.9) 6 (100.0)
Outcome, n (%)°
Recovered/Resolved 20 (83.3) 21 (91.3) 10 (71.4) 6 (100.0)
Recovering/Resolving I (4.2) I (4.3) 2 (14.3) 0 (0.0)
Not recovered/Not resolved 3 (12.5) I (4.3) 2 (14.3) 0 (0.0)
Duration® (days)
n 20 20¢ 10 6
Mean (SD) 123.0 (110.5) 33.0 (54.7) 53.9 (49.2) 159.5 (105.8)
Median 116 7 32 155
Ql, Q3 10.5,212.5 3.0, 36,5 14.0, 89.0 84.0, 259.0
Min, Max 2,312 I, 213 4, 156 26, 278
Severity, n (%)*
Mild 17 (2.5) 18 (2.6) Fatigue/Somnolence 4 (0.6)
7 (1.0)/5 (0.7)
Moderate 6 (0.9) 5(0.7) Fatigue/Somnolence 2 (0.3)
I (0.1)/1 (0.1)
Severe 0 (0.0) 0 (0.0 Fatigue/Somnolence 0 (0.0)
0 (0.0)/0 (0.0)
Serious, n (%)* 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0)
TEAE leading to discontinuation I (0.1) 3 (0.4) 0 (0.0 I (0.1)

of study drug, n (%)*

N, number of participants in the safety population; n, number of participants in the specific category; SD, standard deviation; TEAEs, treatment-

emergent adverse events.

?Percent based on number of participants in the safety population (N =685).

bPercent based on number of TEAE events.

“Duration was calculated for TEAEs with resolution as end date — start date + |.
9For one participant who reported nausea outcome as resolved, the TEAE ending date was incomplete (because it only reported month), so that TEAE

duration could not be calculated.

CAll fatigue/somnolence data represent pooled data except for severity data, which are noted individually.

Columbia Suicide Severity Rating Scale (C-SSRS)

While the C-SSRS demonstrated that 678 (99.0%) par-
ticipants had no suicidal ideation, one (0.1%) partici-
pant had a “non-specific active suicidal thought”, and
three (0.4%) participants expressed a “wish to be
dead”. However, no suicidal behaviors were noted,
with 682 (99.6%) of the safety population not reporting
suicidal behavior per the C-SSRS.

Additional outcomes assessed

Mean changes from baseline for systolic and diastolic
blood pressure and pulse rate increased approximately
I mmHg and 1 beat per minute, respectively. None of

the 683 participants had a “potentially clinically signif-
icant” increase in sitting systolic blood pressure during
the trial (potentially clinically significant, high: an
observed value >180 mmHg or a change from baseline
increase of >20 mmHg); seven (1%) participants had a
potentially clinically significant elevation in sitting dia-
stolic blood pressure (potentially clinically significant,
high: an observed value >105 mmHg or a change from
baseline increase of >15mmHg;). A potentially clini-
cally significant decrease in weight of >7% at any point
during the treatment period was seen in 163 of 683
(23.9%) participants, while 63 (9.2%) experienced a
potentially clinically significant increase in weight of
>7% at any point during the treatment period.
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Table 7. Post-baseline hepatic-related parameter values of
clinical interest (safety population).

Atogepant 60 mg

Parameter [units] (N =685)
Criteria n/NI (%)*
ALT or AST [U/L]

>3 x ULN 4/683 (0.6)
Total Bilirubin (TBIL) [umol/L]

>2 x ULN 0/683 (0)
Alkaline Phosphatase (ALP) [U/L]

>2 x ULN 0/683 (0)
Potential Hy’s Law

ALT or AST >3 x ULN; and 0/683 (0)

TBIL >2 x ULN; and ALP <2 x ULN

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP,
alkaline phosphatase; N, number of participants in the safety population;
NI, number of participants with at least one non-missing post-baseline
value; n, number of participants in the specific category; TBIL, total bil-
irubin; ULN, upper limit of normal value.

?Percentages are calculated as 100 x (n/N1).

The mean change in body weight from baseline to the
end of treatment was —1.77kg. Most participants with
normal baseline ECG remained within normal limits at
the end of the trial (454 out of 542, 83.8%; online
Supplemental Table S6). On day 280, one participant
had a TEAE of atrioventricular block first degree,
which was considered mild and not related to atoge-
pant treatment by the investigator (1 out of 542, 0.2%;
online Supplemental Table S6).

Discussion

This multicenter, open-label, 40-week extension (309-
OLEX) of the pivotal 12-week ADVANCE phase 3
trial met the primary objective of evaluating the
safety and tolerability of long-term oral atogepant
60mg once daily treatment. The results presented
here are consistent with the safety profile of atogepant
in previous placebo-controlled, double-blind, random-
ized trials (11,12). In the 309-OLEX trial, there were no
new safety signals identified, and no deaths occurred
over the course of the trial. More than 70% of the
safety population continued atogepant treatment >9
months, consistent with reported tolerability in previ-
ous trials (11,12).

A total of 685 participants who completed the
12-week phase 3 ADVANCE trial received at least
one dose of oral atogepant 60 mg once daily in the
40-week 309-OLEX trial. In this trial, the mean expo-
sure to atogepant was 233.6 days, with over 50% of the
safety population exposed to atogepant for >280 days.
Discontinuations in atogepant-treated participants due
to lack of efficacy (n=4) or adverse events (n=25)

were low (0.6% and 3.6%, respectively); 2.6%
(n=18) of discontinuations were due to restrictions
related to COVID-19.

The overall incidence of TEAEs in this 40-week trial
was similar to that seen in the previous 12-week trials
(phase 2b/3 and ADVANCE trials). TEAEs for atoge-
pant 60 mg in the 309-OLEX trial (63%) were similar
to atogepant 60 mg in the phase 2b/3 and ADVANCE
trials, (58% and 54%, respectively) (11,12). Although
the current trial did not include a placebo arm, the
overall TEAE incidence in the placebo arms of the
phase 2b/3 and ADVANCE trials were 49% and
57%, respectively (11,12). TEAEs for atogepant
30mg in the ADVANCE trial (52%) (12) and for ato-
gepant 10mg in the phase2b/3 trial (66%) (11) were
similar to those seen in the current trial (63%).

The TEAEs occurring in >3% of safety population
participants in the current trial were upper respiratory
tract infection, urinary tract infection, nasopharyngitis,
sinusitis, as well as constipation and nausea, similar to
what was observed in the phase 2b/3 and ADVANCE
trials (11,12). TEAEs considered to be treatment-
related ranged from 18% to 26% in the phase 2b/3
trial (11) and from 15% to 23% in the ADVANCE
(12) atogepant arms of the 12-week trials. In contrast,
this 40-week trial observed a relatively lower rate of
treatment-related AEs (9%), with 59% of TEAEs con-
sidered mild to moderate in severity. Constipation and
nausea were common treatment-related AEs in this
trial, consistent with the previously reported 12-week
trials (11,12). Potentially clinically significant weight
loss was more common than weight gain. Serious
TEAEs were low across all three trials (11,12), with
only one serious TEAE considered treatment-related
by the investigators (12), and none observed in the
309-OLEX trial.

Because first generation gepants (small-molecule
CGRP receptor antagonists) were implicated in poten-
tial drug-induced liver damage (14,15), ALT and AST
levels are closely monitored in gepant trials. A small
number of participants with elevations of ALT or AST
>3 times the upper limit of normal have been observed
in both the 12-week (11,12) and the current trial, but no
overall hepatic safety issues in any of the trials (11,12)
were identified. No Hy’s Law cases have been reported.

Preventive treatment of migraine necessitates medi-
cations with favorable long-term benefit-risk profiles,
as migraine is a disease that often persists throughout a
person’s lifetime (8). Therefore, long-term safety and
tolerability studies of preventive migraine medications
are needed. Long-term trials of at least 52-weeks or
longer are published for CGRP-inhibiting monoclonal
antibodies (mAbs) including framenezumab (16), gal-
canezumab (17), eptinezumab (18), erenumab (8) and
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gepants including atogepant (9) and rimegepant (19).
The percentage of participants experiencing at least one
TEAE ranged from 71% to 89% (depending on treat-
ment arm investigated) in mAb trials (8,16-18), with
the current 309-OLEX (gepant) trial demonstrating a
relatively lower rate of 63%, similar to that observed in
another gepant trial (19). The lack of injection site
reactions may account for the lower rate of TEAEs
with gepants. Upper respiratory tract infection, naso-
pharyngitis, and sinusitis were common TEAESs in the
current trial as well as in the mAbs and gepant trials
referenced above (16-19). The incidence of upper respi-
ratory tract infection observed in the 309-OLEX trial
(5.5%), which was not considered treatment-related, is
similar to the incidence of upper respiratory tract infec-
tion observed in the placebo arms of the two atogepant
12 week trials (8% and 4.5%, respectively) (11,12).
TEAEs leading to discontinuation in the current trial
(3.2%) were also consistent with mAbs and gepant
trials, where TEAEs leading to discontinuation ranged
from 2% to 6%, depending on the treatment arm
assessed (8,16-19). All 6 trials, and the current trial,
concluded that their respective CGRP-antagonists
were safe and well tolerated over the duration of their
respective treatment periods, which ranged from 52
weeks up to five years (8,9,16-19). The safety data in
this trial was consistent with that of the 52-week atoge-
pant trial previously reported (9).

Despite the 309-OLEX trial having met its primary
objective of assessing safety and tolerability of long-
term (40-week) atogepant treatment, the current trial
has limitations. For example, no standard care control
arm was incorporated into the trial design, limiting the
extent to which the atogepant-treated participants can
be compared to participants using other non-gepant
usual care modalities for 40 weeks. The 52-week atoge-
pant trial had a standard care control arm to provide
context for the comparison of TEAEs (9). Since this

trial was focused on safety and tolerability, efficacy
was not measured, so no conclusions around efficacy
can be drawn. However, four (0.6%) participants dis-
continued treatment in the open-label treatment period
due to lack of efficacy. One additional limitation is
that the study excluded participants with substantial
comorbid disorders of the cardiovascular, endocrine,
gastrointestinal, hematologic, hepatic, neurologic, pul-
monary, or renal systems as well as those with hyper-
tension (as defined by a sitting systolic blood pressure
>160mmHg or a sitting diastolic blood pressure
>100mmHg), ECG abnormalities, or women who
were pregnant or planning to become pregnant.
Furthermore, this trial prohibited the concomitant use
of warfarin, erythromycin, and topiramate as well as
other medications (see online Supplemental Table S3
for full list). The safety findings presented here were
observed in this clinical trial population.

Given the pathophysiology of CGRP in migraine
and cardiovascular disease, concerns regarding cardio-
vascular safety of CGRP inhibitors for migraine treat-
ment remain, despite the relatively low incidence of
cardiovascular adverse events reported in CGRP-
inhibiting trials (20,21). As the 40-week 309-OLEX
trial is relatively short to adequately assess long-term
hemodynamic effects, a more comprehensive post-hoc
analysis of cardiovascular risk factors in the atogepant-
treated population is needed.

In conclusion, this 40-week, open-label extension of
the ADVANCE trial demonstrated that the safety and
tolerability of long-term atogepant treatment are con-
sistent with the pivotal 12-week, randomized, placebo-
controlled phase 2b/3 and phase 3 trials. No safety
signals were identified in the 309-OLEX trial. Overall,
the data from this long-term extension trial is consis-
tent with the known safety profile for atogepant and
further supports once daily dosing of oral atogepant
60 mg up to 40 weeks.

Article highlights

the safety profiles from the pivotal phase 3 trials.

in trial participants.

e This long-term open-label extension trial demonstrated that atogepant safety and tolerability aligns with

e No deaths and no previously unidentified safety issues were seen.
e The data from this extension trial supports once daily dosing of oral atogepant 60 mg as safe and tolerable
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