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ARTICLE

Atogepant Is Not Associated With Clinically Meaningful 
Alanine Aminotransferase Elevations in Healthy Adults

K. Chris Min1, Walter K. Kraft2, Phung Bondiskey3, Francheska Colón-González3, Wen Liu3, Jialin Xu1, Deborah Panebianco3,  
Lori Mixson1, Marissa F. Dockendorf3, Catherine Z. Matthews3 and Ramesh Boinpally4,*

Atogepant is a potent, selective, oral calcitonin gene–related peptide (CGRP) receptor antagonist in development for migraine 
prevention. The chemical structure of atogepant is distinct from previous CGRP receptor antagonists, which were associated 
with elevated serum alanine aminotransferase (ALT) in clinical trials. Here, we report the safety, tolerability, and pharma-
cokinetics (PKs) of a once-daily supratherapeutic dose (170 mg) of atogepant for 28 days from a randomized, double-blind, 
placebo-controlled phase I trial in healthy participants. Overall safety, hepatic safety, and plasma PK parameters were evalu-
ated. Thirty-four participants aged 23–55 years enrolled; 28 (82.4%) completed the study in accordance with the protocol. 
Multiple doses of 170 mg atogepant for 28 consecutive days were generally well-tolerated. All adverse events (AEs; reported 
in 87.0% of the atogepant group; 72.7%, placebo) were mild in severity except one serious AE of subarachnoid hemorrhage 
due to a bicycle accident and not considered related to treatment. There were two discontinuations due to AEs, both with 
atogepant, one considered possibly related to treatment. Over 28 days of treatment, no participant receiving atogepant had 
an ALT elevation above 1.5 × upper limit of normal. Change from baseline in serum ALT levels was not different between 
atogepant and placebo. Atogepant is rapidly absorbed (median time to maximum plasma concentration, ~ 2 hours) with an 
apparent terminal half-life of ~ 11 hours, and no evidence of accumulation after once-daily dosing. Overall, atogepant at a 
high oral dose is safe and well-tolerated in healthy participants with no clinically meaningful elevations in ALT.

Migraine is a highly prevalent and burdensome chronic 
neurological disease.1,2 It is the second largest cause of dis-
ability worldwide,3 and the leading cause of disability during 
the most productive ages of 15–49 years.4 The disabling ef-
fects of migraine can also exert negative changes on many 
aspects of life, including work productivity, quality of life, 
and finances.5–7 Effective and safe preventive treatment op-
tions are needed to help reduce the burden of migraine.

Inhibition of calcitonin gene−related peptide (CGRP), 
a potent vasodilatory protein strongly implicated in the 
pathophysiology of migraine, has emerged as a tar-
geted approach for migraine prevention and treatment.8 

Small-molecule oral CGRP receptor antagonists (called 
gepants), such as ubrogepant9 and rimegepant,10 have 
demonstrated efficacy in the acute treatment of migraine 
attacks and were recently approved by the US Food 
and Drug Administration,11–15 and rimegepant is being 
evaluated for prevention in adult patients with migraine 
(NCT03732638). Monoclonal antibodies that target CGRP 
or the CGRP receptor are currently available for adults in 
the United States and Europe.8 Monoclonal antibodies 
require parenteral administration (subcutaneous or intra-
venous injection) and have a long elimination half-life.8 
Therefore, the development of orally administered CGRP 
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Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?
✔  Atogepant is a potent, selective, oral calcitonin gene–
related peptide (CGRP) receptor antagonist in develop-
ment for migraine prevention. The impact of atogepant 
on changes in alanine aminotransferase (ALT) has not yet 
been evaluated in a dedicated clinical trial.
WHAT QUESTION DID THIS STUDY ADDRESS?
✔  The potential impact of once-daily supratherapeutic 
doses (170 mg) of atogepant for 28 days on ALT levels in 
healthy adult participants.

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?
✔  Once-daily supratherapeutic doses of atogepant 
for 28 days were found to be safe and well-tolerated in 
healthy participants with no clinically meaningful eleva-
tions in ALT.
HOW MIGHT THIS CHANGE CLINICAL PHARMACOL-
OGY OR TRANSLATIONAL SCIENCE?
✔  These findings will provide clinicians with the knowl-
edge that atogepant, an oral CGRP receptor antagonist, 
is unlikely to be associated with drug-induced liver injury.
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receptor antagonists may provide an alternative for people 
who prefer an oral route of administration over an injection.

Atogepant is a potent, selective, small-molecule antago-
nist of the CGRP receptor that is currently in development 
for the prevention of migraine, with a half-life of ~ 11 hours. 
Atogepant is chemically distinct from prior oral CGRP recep-
tor antagonists, notably telcagepant and MK-3207, which 
were discontinued because of drug-induced liver injury 
(DILI).16 The efficacy and safety of atogepant in migraine 
prevention was demonstrated in a phase IIb/III clinical trial 
conducted subsequent to this trial in which treatment with 
atogepant, compared with placebo, significantly decreased 
monthly migraine days over 12  weeks.17 Atogepant is in 
phase III development for migraine prevention (ClinicalTrials.
gov NCT03700320, NCT03777059, NCT03855137, and 
NCT03939312).

This study evaluated the safety, tolerability, and pharma-
cokinetics (PKs) of multiple oral 170 mg doses of atogepant 
in healthy adult participants. The 170 mg dose is substan-
tially higher than doses being tested in phase III clinical 
trials (once daily 10, 30, and 60 mg, and twice daily 30 and 
60 mg). The primary objectives were to evaluate the safety 
and tolerability, and the mean fold change from baseline of 
alanine aminotransferase (ALT) after 28 days of once-daily 
atogepant dosing in healthy participants. The secondary 
objective was to obtain preliminary plasma PK data follow-
ing multiple-dose administration of atogepant. The primary 
safety end point was mean fold change from baseline in 
serum ALT.

METHODS
Trial design
This was a randomized, double-blind, placebo-controlled, 
single-site, phase I trial (MSD Protocol MK-8031 PD004). 
After screening, participants were randomly assigned in 
a 2:1 ratio to oral atogepant 170 mg or matching placebo 
administered once daily for 28 days. For this study, a dose 
of 170 mg in an oral compressed tablet formulation admin-
istered once daily was chosen because it was expected 
to provide a 3-fold to 5-fold margin over the expected 
highest clinical dose. Follow-up visits to evaluate safety 
(including liver function tests) were conducted at 14, 30, 
and 60 days after the final dose of study medication. This 
trial was conducted in accordance with the Declaration 
of Helsinki and the principles of Good Clinical Practice. 
All participants provided written informed consent prior 
to initiation of any trial-specific procedures. The trial was 
approved by the Thomas Jefferson University Institutional 
Review Board.

Participants
Eligible participants were adults (18–55  years of age at 
screening) judged to be in good health, with body mass 
index between 18 and 32  kg/m2, nonsmokers, and had 
a fasting glucose value below the upper limit of normal 
(ULN). Key exclusion criteria included history of clinically 
relevant medical conditions; estimated creatinine clear-
ance ≤ 80 mL/min based on the Cockcroft-Gault equation; 
or major surgery or blood donation or loss within 4 weeks 
before screening. Participants could not use cytochrome 

P450 enzyme inhibitors or inducers, P-glycoprotein inhibi-
tors, or prescription medications (particularly substrates of 
transporters, such as organic-anion-transporting polypep-
tide or breast cancer resistance protein).

Assessments
Pharmacokinetics. Blood samples for PK assessments 
were collected before dosing and at 20 and 40 minutes, and 
at 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, and 36 hours postdose on 
days 1 and 28 (full PK sampling days), and before dosing 
on days 7, 14, and 21. The concentration of atogepant 
was assessed in plasma samples: liquid-liquid extraction 
was used to isolate analytes, which were detected and 
quantified using reversed-phase chromatographic-tandem 
mass spectrometry. The lower limit of quantitation was 
1.657 nM with a linear calibration range of 1.657–1657 nM 
for atogepant.

PK variables included atogepant area under the plasma 
concentration-time curve from 0 to 24  hours (AUC0–24hr), 
maximum plasma concentration (Cmax), plasma concen-
trations at 2 hours postdose (C2hr) and 24 hours postdose 
(C24hr), time to maximum plasma concentration (Tmax), the 
apparent terminal half-life (t1/2), and the accumulation ratio 
of atogepant (day 28/day 1) for AUC0–24hr, Cmax, C2hr, and 
C24hr.

Overall safety. Safety assessments included reports of 
treatment-emergent adverse events (AEs) and serious AEs 
(SAEs) throughout the trial, and physical examination, vital 
sign determination, electrocardiogram, and laboratory 
assessments performed at prespecified times during the 
trial.

Hepatic safety. Liver function tests, including ALT and 
aspartate aminotransferase (AST), were conducted on 
blood samples collected on day –1, day 1 predose, at 
24 hours after dosing on days 1, 7, 14, 21, and 28, and at 
the 3 safety follow-up visits at ~ 14, 30, and 60 days after 
the last dose.

Figure 1 Participant disposition.
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Statistical analysis
As an estimate of expected precision, assuming a true 
total SD for log-transformed fold-change from baseline 
ALT of 0.299 with 20 participants receiving atogepant and 
10 receiving placebo, the estimated half-width of the 95% 
confidence interval (CI) for the true mean difference (atoge-
pant – placebo) is 0.237 for log-transformed fold-change 
from baseline ALT. For comparison of adverse experience 
rates, if an adverse experience occurs at a rate of 10%, then 
the chance of observing such an adverse event among 20 
participants receiving atogepant would be 88%. If no AE 
of a given type is observed in any of the 20 participants 
receiving atogepant, then with 80% confidence, the true in-
cidence of the adverse experience at that dose is at most 
8% (11% with 90% confidence).

AUC0–24hr and Cmax values were natural log-transformed 
and analyzed using linear fixed-effects models with fixed 
effects for day and sex, day-by-sex interaction, and a ran-
dom effect for participant. Geometric means (GMs) for PK 
parameters are reported with 95% CIs on day 1 and day 28 
and accumulation of atogepant was assessed by construc-
tion of a 90% CI for the GM ratio (day 28 value/day 1 value) 
for PK parameters. Natural log-transformed fold-change 
from baseline values for serum ALT were analyzed in a linear 
mixed-effects model with fixed effects for treatment, time 
and sex, treatment-by-sex interaction, treatment-by-time 

interaction, and a random effect for participant within treat-
ment. Least squares mean and 90% CIs for mean treatment 
differences (atogepant – placebo) in natural log-transformed 
change from baseline at each timepoint were calculated 
from the same model. Treatment differences and CIs were 
exponentiated to obtain GM treatment fold differences 
(atogepant/placebo) in fold-change from baseline at each 
timepoint. The proportion of participants exceeding 3 × ULN 
for serum ALT was reported.

RESULTS
Participant disposition and baseline demographics
The study was conducted between March 6, 2013, and 
July 31, 2013. A total of 34 participants enrolled (atogepant 
170 mg, n = 23; placebo, n = 11) and 28 (82.4%) completed 
the study (Figure 1). Two participants (both receiving ato-
gepant) discontinued the trial because of an AE. The mean 
age was similar between groups (atogepant, 37  years; 
placebo, 40 years); and most participants were men (atoge-
pant, 19 (83%); placebo, 8 (73%) (Table 1).

Pharmacokinetics
Oral atogepant was rapidly absorbed (median Tmax of 
~  2  hours) with an apparent t1/2 of ~  11  hours (Table 2). 
Consistent with the t1/2, there was little to no accumulation 
of atogepant following 28 days of once-daily dosing, and 
the ratio of day 28 to day 1 AUC0–24hr was ~ 1. Mean atoge-
pant plasma concentrations over time following once-daily 
dosing at 170 mg/d are shown in Figure 2.

Overall safety
Most participants (atogepant 87%, placebo 73%) reported 
at least one AE during the trial (Table 3). The sole SAE 
(subarachnoid hemorrhage from a bicycle accident on day 
12 after dosing) was not considered to be related to treat-
ment. In addition to the participant with the SAE, 1 other 
participant discontinued the study because of an event 
of tachyphrenia (racing thoughts) on day 6 before dosing, 
which was evaluated by a psychiatrist and considered pos-
sibly related to treatment. Tachyphenia was not reported as 
an AE in the phase IIb/III trial.17

Table 1 Participant characteristics

Characteristic

Atogepant  
170 mg q.d.  

(n = 23)
Placebo q.d.  

(n = 11)

Age, mean (SD) [range], years 37.1 (9.5) 
[23–55]

39.8 (9.3) [25–55]

Sex, male, n (%) 19 (82.6) 8 (72.7)

Race, n (%)

Black/African American 13 (56.5) 5 (45.5)

White 9 (39.1) 6 (54.5)

Multiple 1 (4.3) 0

Ethnicity, n (%)

Hispanic or Latino 0 1 (9.1)

Table 2 Statistical summary for plasma PK parameters of oral atogepant 170 mg q.d. administered for 28 days in healthy participants

PK Parameter

Day 1  
GM (95% CI)  

(n = 23)

Day 28  
GM (95% CI)  

(n = 18)
Day 28/Day 1  
GMR (90% CI) RMSEa

AUC0–24, µM•hb 14.4 (11.5–18.0) 15.2 (11.7–19.7) 1.05 (0.88–1.26) 0.202

Cmax, nMb 3,170 (2,550–3,930) 3,090 (2,350–4,070) 0.98 (0.78, 1.22) 0.258

C2hr, nMb 2,270 (1,670–3,100) 2,830 (1,860–4,310) 1.24 (0.84–1.85) 0.468

C24hr, nMb 43.5 (31.2–60.5) 76.0 (52.0–111) 1.75 (1.37–2.24) 0.273

Tmax, hoursc 2.02 (1.00–6.00) 1.52 (0.67–4.20) – –

Apparent t1/2, hoursd – 10.6 (4.1) – –

AUC0–24, area under the concentration time curve from 0 to 24 hours; C2hr, plasma concentration at 2 hours postdose; C24hr, plasma concentration at 24 hours 
postdose; CI, confidence interval; Cmax, maximum plasma concentration; GM, geometric mean; GMR, geometric mean ratio; PK, pharmacokinetic; RMSE, 
square root of mean squared error; t1/2, terminal half-life; Tmax, time to maximum plasma concentration.
aRMSE (residual error) was obtained from the linear mixed-effect model and approximates the within-subject percentage coefficient of variation on the raw 
scale when multiplied by 100. bBack-transformed least squares mean and CI from linear mixed-effects model, performed on natural log-transformed values.
cTmax data represent median (minimum, maximum) values. dApparent t1/2 data represent mean (SD) based on PK sampling up to 36 hours postdose.



602

Clinical and Translational Science

Hepatic Safety of Atogepant
Min et al.

The most commonly reported AEs were fatigue, head-
ache, and dizziness (Table 3). Sixteen participants in the 
atogepant group reported AEs that were considered to 
be treatment related, most frequently fatigue (n = 9), de-
creased appetite (n = 5), dizziness (n = 5), and headache 
(n  =  4). Six participants in the placebo group also had 

treatment-related AEs, most commonly fatigue (n = 4) and 
headache (n  =  3). All AEs were rated as mild except for 
the SAE (subarachnoid hemorrhage). No clinically signifi-
cant abnormalities related to treatment were observed in 
routine serum chemistry, hematology, urinalysis, electro-
cardiogram, or vital signs.

Figure 2 Atogepant concentrations in plasma over time. Arithmetic mean values for atogepant plasma concentration over time 
following administration of 170 mg q.d. for 28 days in fasted healthy participants are shown on (a) linear scale and (b) log-linear scale. 
Error bars represent SDs.
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Hepatic safety
Mean serum ALT levels were below the ULN for both ato-
gepant and placebo groups throughout the trial (Figure 3). 
The mean serum ALT levels for participants in the atoge-
pant group were lower during the dosing period than at 
baseline. Point estimates for the model-based mean fold-
change from baseline in treatment differences were < 1.00 

at all times tested during the dosing period (Table 4). No 
participant had an ALT value ≥ 3 × ULN at any timepoint. 
None of the transaminase elevations were considered to be 
clinically significant by the investigator.

DISCUSSION

Atogepant 170  mg, a dose 2.8-fold greater than the 
highest dose being evaluated in phase III clinical trial par-
ticipants, administered once daily over a 28-day period 
was safe and generally well-tolerated in healthy adult par-
ticipants. The mean fold-treatment differences for change 
from baseline in serum ALT were less than one throughout 
the study, suggesting no apparent effect of atogepant on 
ALT level. Consistent with its known PK profile, atogepant 
was rapidly absorbed following oral administration, with 
a median Tmax of ~ 2 hours and mean apparent terminal 
t1/2 of ~ 11 hours. Notably, atogepant did not appear to 
exhibit any features of DILI, namely, increases from base-
line in mean ALT or events of markedly elevated ALT as 
had been seen with the two first-generation gepants, as 
described below. Importantly, this trial was conducted to 
explore the possible occurrence of signals of liver injury 
prior to conducting the previously reported phase IIb/III 
trial.17

Telcagepant was the first gepant to be clinically evalu-
ated, and demonstrated efficacy for the acute treatment of 
migraine attacks across several clinical trials.18–22 However, 
a retrospective analysis of data from phase I trials showed 
that some participants experienced elevated ALT levels and 
the group mean levels of ALT were elevated following re-
peated dosing for 14 days or longer (either once daily for 
7  days or twice daily for 12  weeks), and these concerns 
regarding DILI ultimately led to discontinuation of telcage-
pant development.21,22 MK-3207, another gepant, was 
associated with delayed liver test abnormalities in phase I 
trials (ALT elevations following the discontinuation of MK-
3207 administration), which also led to discontinuation of its 
clinical development.23–25 Integrated mechanistic data sug-
gested that DILI associated with telcagepant and MK-3207 
was at least partly attributable to reactive metabolites.26 In 
addition, it is believed that the formation of covalent adducts 
between MK-3207 and endogenous liver proteins, which 
does not occur with atogepant, caused the delayed DILI. 

Table 3 Participants with AEs

Participants with event, n (%)

Atogepant  
170 mg q.d.  

(n = 23)
Placebo q.d.  

(n = 11)

At least 1 AE 20 (87.0) 8 (72.7)

SAE (subarachnoid 
hemorrhage due to bicycle 
accident)

1 (4.3) 0

AE leading to trial 
discontinuation (racing 
thoughts, subarachnoid 
hemorrhage due to bicycle 
accident)

2 (8.7) 0

AEs occurring in ≥ 2 participants in a treatment group, n (%)

Fatigue 11 (47.8) 4 (36.4)

Headache 7 (30.4) 3 (27.3)

Dizziness 5 (21.7) 1 (9.1)

Appetite decreased 5 (21.7) 0

Erythema 3 (13.0) 1 (9.1)

Nausea 3 (13.0) 1 (9.1)

Vessel puncture site pain 3 (13.0) 1 (9.1)

Back pain 3 (13.0) 0

Pruritus 3 (13.0) 0

Hematoma 2 (8.7) 2 (18.2)

Oropharyngeal pain 2 (8.7) 2 (18.2)

Scratch 2 (8.7) 1 (9.1)

Abdominal discomfort 2 (8.7) 0

Chills 2 (8.7) 0

Constipation 2 (8.7) 0

Diarrhea 2 (8.7) 0

Feeling hot 2 (8.7) 0

Musculoskeletal pain 2 (8.7) 0

Neck pain 2 (8.7) 0

Weight decreased 2 (8.7) 0

AE, adverse event; SAE, serious adverse event.

Figure 3 Serum ALT concentrations over time. Arithmetic mean values for ALT serum concentration at baseline and following 
administration of atogepant 170 mg q.d. (black line) or placebo q.d. (gray line) for 28 days in healthy participants. Dotted and dashed 
lines indicate ALT ULN for men (45 IU/L) and women (30 IU/L), respectively. ALT, alanine aminotransferase; ULN, upper limit of normal.
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Atogepant is chemically distinct from telcagepant and MK-
3207, and has characteristics hypothesized to be important 
for reducing the potential for DILI, such as greater potency 
and higher target engagement and, therefore, a lower dosing 
needed for clinical efficacy, and a reduced potential to form 
reactive metabolites.16

In a phase IIb/III trial, all tested doses of atogepant 
(10  mg q.d., 30  mg q.d., 60  mg q.d., 30  mg b.i.d., and 
60 mg b.i.d.) were superior to placebo in reducing mean 
monthly migraine days across 12  weeks of treatment.17 
Nausea was the only treatment-related treatment-emer-
gent AE occurring in at least 5% of participants in multiple 
dose atogepant groups. During the trial, no treatment-re-
lated SAEs were reported with atogepant. After daily 
dosing for 12 weeks, the overall percentage of participants 
who had ALT/AST elevations at least 3  ×  ULN ranged 
from 0.6–2.2% with atogepant compared with 1.1% for 
placebo. There were no cases of Hy’s Law of concurrent 
ALT/AST elevations at least 3 × ULN or bilirubin elevation 
at least 2 × ULN. The phase IIb/III trial results, combined 
with results from the present study and other ongoing and 
completed27 atogepant phase I studies, all of which have 
not observed incidences of DILI, support the notion that 
the toxicity observed with telcagepant and MK-3207 was 
due to the chemical structures of those particular mole-
cules and is not inherent to all gepants.16 Nonetheless, the 
potential for DILI has been instrumental in the design and 
implementation of the clinical development program for 
atogepant, and the safety profile of atogepant continues 
to be closely monitored across the phase III clinical trials 
for migraine prevention (ClinicalTrials.gov NCT03700320, 
NCT03777059, NCT03855137, and NCT03939312).

The present trial has several limitations. Comparisons in 
ALT levels between groups were not adjusted for multiplicity 
for the numerous timepoints tested. The trial had a relatively 
small sample size, although this is a limitation of phase I stud-
ies in general and only healthy participants were included. 

Additionally, most of the participants were men and, because 
migraine is more prevalent in women, these data may not 
be generalizable to the overall population of people with 
migraine. Participants received atogepant for only 28 days, 
which is shorter than the proposed long-term, once-daily 
dosing regimen for migraine prevention. Data from larger ran-
domized clinical trials are needed to more fully evaluate the 
overall safety and risk of DILI associated with atogepant in 
the target therapeutic population, people with migraine.

Strengths of the trial include the use of a supratherapeutic 
dose of atogepant: a 170 mg dose is ~ 3-fold higher than 
the highest once-daily dose administered in the dose-rang-
ing phase IIb/III study,17 which was safe and well-tolerated 
when used once daily for 28 days. These results are sup-
ported by the lack of serious DILI found in the phase IIb/III 
clinical trial, further adding to the evidence supporting a lack 
of atogepant-associated DILI.

In conclusion, atogepant was rapidly absorbed (median Tmax 
of 2 hours), had a t1/2 of ~ 11 hours, and exhibited little to no 
accumulation following 28 days of once-daily dosing. Multiple 
doses of atogepant 170 mg administered once daily had no 
clinically meaningful effect on ALT levels in healthy adults.
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Table 4 Fold change from baseline in serum ALT level following administration of oral atogepant 170 mg q.d.a or placebo q.d.

Timepoint

Atogepant  
170 mg q.d.  

Fold change from baselineb,c (95% CI) [n]
Placebo q.d.  

Fold change from baselineb,c (95% CI) [n]
Treatment Differencec,d  

Mean (90% CI)

Day 1, 24 hours 0.96 (0.85–1.07) [23] 0.97 (0.82–1.14) [11] 0.99 (0.84–1.17)

Day 7, predose 0.89 (0.79–0.99) [22] 1.05 (0.89–1.23) [11] 0.85 (0.72–1.00)

Day 14, predose 0.81 (0.72–0.91) [20] 1.12 (0.95–1.32) [11] 0.73 (0.61–0.86)

Day 21, predose 0.80 (0.70–0.90) [18] 1.17 (0.99–1.39) [10] 0.68 (0.57–0.81)

Day 28, predose 0.78 (0.69–0.88) [18] 0.99 (0.84–1.18) [9] 0.79 (0.66–0.94)

Day 28, 24 hours 0.79 (0.70–0.89) [18] 0.99 (0.84–1.17) [10] 0.79 (0.67–0.94)

Follow-up visit 1e 1.06 (0.94–1.19) [23] 1.01 (0.85–1.19) [11] 1.05 (0.89–1.24)

Follow-up visit 2e 1.04 (0.93–1.17) [23] 1.06 (0.90–1.25) [11] 0.98 (0.83–1.16)

Follow-up visit 3e 1.13 (1.01–1.27) [22] 0.99 (0.84–1.16) [11] 1.14 (0.97–1.35)

ALT, alanine aminotransferase; CI, confidence interval; [n], number of participants with data available.
aTwo participants had elevated serum ALT during follow-up; both had normal ALT levels during the dosing period. One of these participants had a serum 
ALT level of 46 IU/mL on day 84 (upper limit of normal (ULN) 45 IU/mL) followed by 28 IU/mL 5 days later, and the other had ALT 57 IU/mL on day 84 that was 
reported to be in association with physical activity and use of acetaminophen for back pain. One participant had elevated AST (~ 2.3 × ULN) but normal ALT 
during follow-up at 10 days after the last atogepant dose, which was attributed to exercise. bBaseline values were calculated as the geometric mean of the 
day −1 and day 1 predose values. cData represent back-transformed least squares mean values; mean values and CIs were based on mixed-effects model 
performed on natural log-transformed values. dFold treatment difference was calculated as (atogepant/placebo) in fold change from baseline. eSafety follow-
up visits 1, 2, and 3 occurred at 14 days, ~ 30 days, and ~ 60 days, respectively, after last dose.
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