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Evaluation of the Pharmacokinetic Interaction of Ubrogepant
Coadministered With Sumatriptan and of the Safety
of Ubrogepant With Triptans

Abhijeet Jakate, PhD; Ramesh Boinpally, PhD; Matthew Butler, MD; Kaifeng Lu, PhD;
Danielle McGeeney, BS; Antonia Periclou, PhD

Objective.—To evaluate the potential for pharmacokinetic interaction and the safety and tolerability when ubrogepant and
sumatriptan are coadministered in a Phase 1 study in healthy participants, and to inform the safety and tolerability of ubroge-
pant alone and in combination with triptans in Phase 3 trials in participants with migraine.

Background.—Calcitonin gene-related peptide is a potent vasodilatory neurotransmitter believed to play a key role in the
pathophysiology of migraine. Ubrogepant (UBRELVY™) is a potent and selective antagonist of the human calcitonin gene—
related peptide receptor approved for the acute treatment of migraine. Sumatriptan is a serotonin receptor agonist and the most
commonly used triptan for the acute treatment of migraine. Ubrogepant could be prescribed with triptans.

Design.—The Phase 1 study was a single-center, open-label, randomized, 3-way crossover, single-dose, pharmacokinetic interaction
study, where participants received each of 3 oral treatments with a 7-day washout period between treatments: single dose of ubrogepant
100 mg, single dose of sumatriptan 100 mg, and ubrogepant 100 mg plus sumatriptan 100 mg. Pharmacokinetic parameters were
calculated using a model-independent approach. The ACHIEVE 1 and II trials were 2 multicenter, single-attack, randomized, Phase
3 trials in adults with a history of migraine with or without aura. Participants had the option to take a second dose of study medica-
tion or rescue medication to treat a nonresponding migraine or a migraine recurrence from 2 to 48 hours after the initial dose of
study medication. Rescue medication options included acetaminophen, nonsteroidal anti-inflammatory drugs, opioids, anti-emetics, or
triptans. Treatment-emergent adverse events were evaluated up to 30 days after the last dose in the Phase 1 and Phase 3 studies.

Results.—Ubrogepant median time to maximum plasma concentration was delayed (3 hours [range: 1-5 hours| vs 1.5 hours
[range: 1-4 hours]), mean maximum plasma concentration was reduced by 24% (coefficient of variation: 37.4%) when ubrogepant
was coadministered with sumatriptan (n = 29) compared with ubrogepant administered alone (N = 30). No significant effect was
observed on the area under the plasma concentration-time curve of ubrogepant. Sumatriptan area under the curve and maximum
plasma concentration showed no significant change when sumatriptan was coadministered with ubrogepant (n = 29), but the
sumatriptan time to maximum plasma concentration was delayed (1 hour [range: 0.5-5 hours] vs 3 hours [range: 0.5-6 hours].
No treatment-emergent adverse events were reported with the coadministration of ubrogepant 100 mg and sumatriptan 100 mg
in the Phase 1 study. The pooled safety data from ACHIEVE trials (N = 1938) showed similar rates of treatment-related
treatment-emergent adverse events between participants who took ubrogepant alone and participants who took ubrogepant and a
triptan as a rescue medication (14.9% [53/355] vs 12.8% [5/39] in the ubrogepant 100 mg treatment group, respectively).

Conclusions.—Although there were slight alterations in ubrogepant pharmacokinetic parameters when coadministered with su-
matriptan, such changes are expected to have minimal clinical relevance, especially because no changes were seen in sumatriptan area
under the curve and maximum plasma concentration when coadministered with ubrogepant. Coadministration of ubrogepant with su-
matriptan was well tolerated in healthy participants in the Phase 1 study, and coadministration of ubrogepant with triptans was well
tolerated in participants with migraine in the Phase 3 trials. No new safety concerns for ubrogepant were identified across all trials.
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INTRODUCTION

Migraine, a chronic, neurologic disease with recur-
rent episodes, is associated with often-incapacitating
symptoms, such as nausea, pain, photophobia, and
phonophobia.! Sumatriptan, a 5-hydroxytryptamine
(5-HT,y,,p) receptor agonist, is the most commonly
used triptan for the acute treatment of migraine at-
tacks.>* Despite their utility, triptans can be ineffective
in or poorly tolerated by some people with migraine
and are avoided by others, including those with cardio-
vascular risk factors.*

The need for novel and effective therapies has
spurred research into the complex pathophysiology
of migraine, which has led to the development of new
treatment approaches.”® In particular, calcitonin gene—
related peptide (CGRP) and the CGRP receptor have
been recognized as key mediators in the pathophysiol-
ogy of migraine.”® Blocking CGRP has emerged as a
novel and specific strategy for treating migraine.*’

Ubrogepant is an oral CGRP receptor antagonist
approved by the Food and Drug Administration for
the acute treatment of migraine with or without aura
in adults at doses of 50 and 100 mg.® Phase 3 trial re-
sults have shown ubrogepant to be statistically superior
to placebo in providing pain relief, pain freedom, and a
reduction in most bothersome symptom when used as
an acute treatment for migraine attacks.”'°

Individualizing acute treatment for migraine at-
tacks is common and can involve combinations of
agents.>!! Given the potential for people with migraine
to take ubrogepant and sumatriptan concomitantly for
acute treatment of migraine attacks, it is important

to determine if there are any clinically meaningful
pharmacokinetic (PK) interactions between these 2
treatments. The monoamine oxidase A isozyme is
considered to be the primary enzyme that metabolizes
sumatriptan, and sumatriptan is primarily excreted in
the urine as major metabolite indole acetic acid.'” The
time to maximum plasma drug concentration (C,, ) (ie,
l,ax) Of sumatriptan is approximately 2.0 hours, and the
mean C_ following an oral dose of 100 mgis 51 ng/mL
(range: 28-100 ng/mL)."”” Cytochrome P450 3A4 is
the primary enzyme that metabolizes ubrogepant.'
Ubrogepant is rapidly absorbed, with a median 7, of
1.5 hours."* A significant interaction between ubroge-
pant and sumatriptan is not expected based on their
distinct metabolic pathways.

The primary objective of the Phase 1 study was
to evaluate the potential for PK interactions between
ubrogepant (100 mg) and sumatriptan (100 mg). The
secondary objective was to assess the safety and tolera-
bility profiles of ubrogepant and sumatriptan when ad-
ministered alone and when coadministered in healthy
participants in the Phase 1 study. Additionally, the
safety and tolerability of ubrogepant administered with
a triptan rescue medication after 2 hours were evaluated
in participants with migraine in a pooled analysis of the
ACHIEVE I and ACHIEVE II Phase 3 trials.

METHODS

Phase 1 Study.—Study Design.—The Phase 1 study
was a single-center, single-dose, open-label, random-
ized, 3-way crossover study to assess the potential of a
PK interaction between ubrogepant and sumatriptan
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in healthy participants in the United States. A list of
participant randomization codes was generated by
Allergan plc and was provided to the investigator.
Each 4-digit randomization number corresponded
to 1 of the 6 treatment sequences; block random-
ization with block size 6 was used. Randomization
numbers were assigned sequentially. Eligible partici-
pants were randomized to receive treatments A (sin-
gle oral 100 mg ubrogepant dose [2 X 50 mg hot-melt
extrudate-oral compressed tablets]), B (single oral
100 mg sumatriptan dose [I X 100 mg; Imitrex®
Tablets, GlaxoSmithKline, Research Triangle Park,
NC, USA]), and C (100 mg ubrogepant + 100 mg
sumatriptan) in 1 of 6 treatment sequences (A-B-C,
A-C-B, B-A-C, B-C-A, C-A-B, or C-B-A) under
fasted conditions after a screening period of up to
14 days. Study treatments were administered orally
on Days 1, 8, and 15. The duration of each partic-
ipant’s participation in the study was up to 45 days
(excluding the screening period), including a 30-day
safety follow-up visit after the administration of the
last dose of study treatment on Day 15. A washout
period of 7 days occurred between treatments.

The study was conducted in accordance with the
ethical principles of the Declaration of Helsinki and the
International Council for Harmonisation’s Guideline
for Good Clinical Practice. Institutional review board
approval was obtained for the study protocol. All par-
ticipants provided written informed consent. All au-
thors had full access to the study data.

Study Population.—Planned enrollment in the
Phase 1 study was approximately 30 participants. Eli-
gible participants were healthy males or females aged
18 to 45 years, with body mass index >18 and <30 kg/
m? and sitting pulse rate >50 and <100 bpm during the
assessment of the vital signs at screening, and non-
smokers (never smoked or had not smoked within the
previous 2 years). Males and females of childbear-
ing potential agreed to use an effective method of
contraception; if female had a negative result from
a serum pregnancy test at screening and a negative
result from a serum or urine pregnancy test on Day
—1. Participants were excluded if they had a known
hypersensitivity to CGRP receptor antagonists or su-
matriptan; had sitting systolic blood pressure 2140 or
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<90 mm Hg or sitting diastolic blood pressure 290 or
<50 mm Hg at screening; had an abnormal electro-
cardiogram result thought to be potentially clinical-
ly significant according to the investigator, or a QT
prolongation (QTcF 2450 ms for male participants;
QTcF 2470 ms for female participants or uncorrected
QT 2500 ms) at screening; or had a positive urine test
result for drugs, alcohol, or cotinine at screening or
Day —1. Additional exclusion criteria included the
consumption of herbal preparations containing St.
John’s wort within 4 weeks before study treatment ad-
ministration or any concomitant medications (includ-
ing over-the-counter medications) within 14 days or
hormonal drug products within 30 days of study
treatment administration; any clinical condition or
previous surgery that may have affected the absorp-
tion, distribution, biotransformation, or excretion of
ubrogepant or sumatriptan; and consumption of
caffeine or xanthine-containing compounds within
48 hours, grapefruit-containing products, vegetables
from the mustard green family, or charbroiled meats
within 14 days, or alcohol within 72 hours before the
administration of study treatment. Participants were
also excluded if they had a clinically significant dis-
ease, in the opinion of the examining physician, in
any body system, or were breastfeeding.

Study Procedures.—In the Phase 1 study, participants
checked into the study center on Days —1, 7, and 14 and
stayed the nights of Days—1, 1,7, 8, 14, and 15. All study
treatments were administered under fasting conditions
(ie, overnight for at least 10 hours) with 240 mL of water
on Days 1, 8, and 15, with additional water restricted
1 hour before and 1 hour after administration of each
dose. Participants fasted for an additional 4 hours after
dosing and remained seated upright and awake. Partic-
ipants were released on the mornings of Days 2, 9, and
16. Meals were provided at appropriate times each day.

Pharmacokinetic ~ Assessments.—Blood — samples
for the determination of plasma ubrogepant and su-
matriptan concentrations in the Phase 1 study were
collected on Days 1, 8, and 15 at the following time
points: 0 hour (before dosing) and 0.5, 1, 1.5, 2, 3, 4,
5, 6, 8, 12, 14, and 24 hours postdose. A total of 39
PK blood samples was intended to be drawn from
each participant. Collected blood for PK analysis was
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centrifuged at 2500 g for 10 minutes at 4°C within
30 minutes. Plasma samples were then flash-frozen and
stored at —70°C or colder. PK plasma samples were
analyzed by Algorithme Pharma (Laval, Quebec, Can-
ada) using validated LC-MS/MS methods for ubroge-
pant and sumatriptan. The lower limit of quantitation
(LLOQ) for ubrogepant was 1 ng/mL and for sumatrip-
tan was 1 ng/mL.

Pharmacokinetic and Statistical Analysis.—All
standard noncompartmental PK parameters were
calculated using WinNonlin Phoenix® Version 8.0
(Pharsight Corporation, Mountain View, CA). Con-
centrations below the limit of quantification (BLOQ)
were set to zero for the analyses; they mainly occurred
at the last time point of 24 hours postdose for ubroge-
pant and at 14 and 24 hours postdose for sumatriptan.
For ubrogepant, BLOQ values were observed once in
1 of 30 participants in the ubrogepant alone group and
in 3 instances in 2 of 30 participants in the ubrogep-
ant with sumatriptan treatment group. For sumatrip-
tan, there were 15 instances in 15 of 30 participants
in the sumatriptan alone group and 17 instances in
16 of 30 participants in the ubrogepant with sumatrip-
tan treatment group.

WinNonlin Phoenix®

was used to calculate descrip-
tive statistics (mean, standard deviation, coefficient of
variation, maximum, median, and minimum) for plasma
concentrations and for all plasma PK parameters. C__
and area under the plasma drug concentration vs time
curve from time 0 to time 7 (AUC,,) and from time 0
to infinity (AUC, ) for ubrogepant and sumatriptan
were compared using a linear mixed-effects model,
with treatment, period, and sequence as fixed effects
and participant within sequence as a random effect.
Log-transformed values for C_, and AUC parameters
were used for statistical analysis. The 2-sided 90% CI
was constructed for the ratio of least squares geomet-
ric means of C_ .., AUC, , and AUC_, of ubrogepant
in combination with sumatriptan (test) vs ubrogepant
alone (reference); the same analysis was performed for
sumatriptan in combination with ubrogepant vs su-
matriptan alone. No effect of sumatriptan on the PK of
ubrogepant or vice versa was concluded if the 90% Cls
for the ratios of the PK parameters for the drugs ad-
ministered in combination (test) vs drug administered
alone (reference) were within the limits of 80 to 125%
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per the Food and Drug Administration guidance.'* If
the 90% CIs were outside the 80 to 125% range, then the
totality of the data, such as the efficacious dose range
and safety margins, was taken into account as per regu-
latory guidance recommendations.'*

Safety Assessments.—Safety and tolerability in the
Phase 1 study were monitored by physical examina-
tion, vital signs (blood pressure, heart rate), routine
laboratory tests (hematology, blood chemistry [fast-
ed], urinalysis), and 12-lead electrocardiogram. Par-
ticipants were monitored for adverse events (AEs)
throughout the study. AE assessments were conducted
using an open-ended, non-leading question. AEs were
coded by the Medical Dictionary for Regulatory Activ-
ities (MedDRA®) version 20.1.

Pooled Phase 3 ACHIEVE Trials Safety Assessment.—
Full methods for the ACHIEVE 1 (NCT02828020) and
ACHIEVE II (NCT02867709) trials have been previ-
ously described.”!® Briefly, the ACHIEVE trials were 2
multicenter, single-attack, randomized, Phase 3 trials in
adults with a history of migraine with or without aura.
Data from the ubrogepant 50 mg and placebo treatment
groups of ACHIEVE I and ACHIEVE II were pooled
for this subanalysis. Data from the 25 and 100 mg groups
were not pooled and represent data from the individual
studies. An optional second dose or rescue medication
was allowed for the treatment of moderate or severe head-
ache starting from 2 to 48 hours after the initial dose of
study medication. Rescue medication options included
acetaminophen, nonsteroidal anti-inflammatory drugs,
opioids, anti-emetics, or triptans. In this subanalysis, we
evaluated the prevalence of treatment-emergent AEs (TE-
AESs) in participants who received ubrogepant without
taking any rescue medication and participants who took
a triptan as a rescue medication. Eligible triptans included
almotriptan, eletriptan, frovatriptan, naratriptan, rizatrip-
tan, sumatriptan, and zolmitriptan.

RESULTS

Phase 1 Study.— Participant Disposition and Demo-
graphics—Thirty healthy participants were enrolled
in the Phase 1 study, and all were included in the safety
analyses. There were 30 participants in the PK popu-
lation for ubrogepant, 29 in the PK population for su-
matriptan, and 29 for ubrogepant coadministered with
sumatriptan. One participant (assigned to sequence
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A-C-B) discontinued the study during the treatment
phase after receiving a single dose of ubrogepant 100
mg and did not receive the other 2 treatments. Demo-
graphics and baseline characteristics are summarized in
Table 1. Participants had a mean age of 33.2 years (range,
21 to 44 years) and there were more males (66.7%; 20/30)
than females (33.3%; 10/30). A majority of participants
were Hispanic (63.3%; 19/30) and a higher proportion
were white (63.3%; 19/30) than were black (36.7%; 11/30).

Ubrogepant and Sumatriptan Pharmacokinetics.—
The mean (SD) plasma concentrations of ubrogepant
following the administration of ubrogepant alone
and in combination with sumatriptan are shown in
Figure 1. For ubrogepant, the median 7, was delayed
by 1.5 hours, and the mean apparent terminal elimina-
tion half-life (¢, ,,) was slightly shorter when coadminis-
tered with sumatriptan than when administered alone
(Table 2).

The mean (SD) plasma concentrations of su-
matriptan following administration of sumatrip-
tan alone and in combination with ubrogepant are
shown in Figure 2. For sumatriptan, the median 7,
was delayed by 2 hours when coadministered with
ubrogepant than when administered alone (Table 3).

500 -
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Mean (SD) Plasma Ubrogepant
Concentrations (ng/mL)

100 ~
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Table 1.—Overall Participant Demographics and Baseline
Characteristics

Ubrogepant 100 mg
Treatment Group
(Representative of All
Participants) (N = 30)

Age,T years

Mean (SD) 33.2(7.2)
Sex, n (%)

Male 10 (33.3)

Female 20 (66.7)
Race, n (%)

White 19 (63.3)

Black or African-American 11 (36.7)

All other races 0
Ethnicity, n (%)

Hispanic or Latino 19 (63.3)

Not Hispanic or Latino 11 (36.7)
Weight, kg

Mean (SD) 78.65 (12.13)
Height, cm

Mean (SD) 171.2 (10.35)
Body mass index, kg/m’

Mean (SD) 26.75 (2.79)

N = number of participants in the safety population.
Percentages are calculated as 100 X (n/N).
tAge at screening.

—O— Ubrogepant Alone
—&— Ubrogepant + Sumatriptan

12 16 20 24

Time (hr)

Fig. 1.—Mean (SD) plasma ubrogepant concentration-time profile following single-dose oral administration of 100 mg ubrogepant
alone (N = 30) or in combination with single-dose oral administration of 100 mg sumatriptan (n = 29) to fasted healthy participants

(linear scale).
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Table 2.—Mean (SD) Pharmacokinetic Parameters of
Ubrogepant Following Single-Dose Oral Administration of
Ubrogepant Alone or in Combination With Sumatriptan in

Healthy Adult Participants

Ubrogepant
100 mg + Sumatriptan
100 mg (n = 29)

PK Parameter,
Mean (SD)

Ubrogepant
100 mg (N = 30)

C o NE/ML 400.31 (149.63) 299.71 (88.77)

AUC, , ngsh/mL  1566.36 (478.03) 1606.94 (545.96)
AUC, ., ngsh/mL  1590.47 (480.60) 1628.20 (550.27)
‘. hourst 1.50 (1.00-4.00) 3.00 (1.00-5.00)
t,,, hours} 4.79 (1.48) 3.87(0.90)
VJE L 478.73 (227.35) 394.81 (210.88)
CL/F, L/ 69.06 (23.57) 69.62 (26.99)

AUC,_, = area under the plasma drug concentration vs time curve
from time 0 to infinity; AUC_, = area under the plasma drug
concentration vs time curve from time 0 to time 7; CL/F = apparent
total clearance of the drug from plasma after oral administration;
C,.ax = Mmaximum plasma drug concentration; #,, = mean apparent
terminal elimination half-life; 7, = time to maximum plasma
drug concentration; V /F = apparent volume of distribution during
terminal phase after non-intravenous administration.

tMedian (range).

iMean apparent terminal elimination half-life.

The mean apparent terminal elimination 7,,, of su-
matriptan was slightly longer when coadministered
with ubrogepant.

80 -

60 -
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The geometric mean ratios (GMRs) and their 90%
ClIs for the comparison of C .. and AUC parameters
of ubrogepant and sumatriptan administered in combi-
nation vs alone are shown in Table 4. The GMRs for
ubrogepant were contained within the range of 0.80
and 1.25 for AUC_, and AUC__; however, the C_ . of
ubrogepant was reduced by 24% (GMR = 0.76). The
lower bound of the 90% CI for this effect on C,_, was
0.69 and the upper bound of the 90% CI did not include
1.0, which suggests a statistically significant drug-drug
interaction. The GMRs and 90% ClIs indicated no sig-
nificant change in the C_, , AUC_,, or AUC_, of su-
matriptan (GMRs of 0.96, 0.98, and 1.00, respectively)
after coadministration with ubrogepant vs being admin-
istered alone, given that the 90% ClIs were contained
within the range of 0.80 and 1.25 (Table 4). Taken to-
gether, these results show that the ubrogepant C_,  de-
creased with the coadministration of sumatriptan, but
sumatriptan C_ and AUC did not significantly change
when administered with ubrogepant.

Safety.—Phase 1 Study.—The incidence of TEAEs
was low, and all TEAEs were mild in severity and resolved
on the day of onset (Table 5). No TEAEs were reported
when ubrogepant was coadministered with sumatriptan.
There were no serious AEs, deaths, or premature discon-
tinuations due to AEs during the study. For all electrocar-

—O— Sumatriptan Alone
—&— Sumatriptan + Ubrogepant

40 A

20 A

Mean (SD) Plasma Sumatriptan
Concentrations (ng/mL)

12 16 20 24

Time (hr)

Fig. 2.—Mean (SD) plasma sumatriptan concentration-time profile following single-dose oral administration of 100 mg sumatriptan
alone or in combination with single-dose oral administration of 100 mg ubrogepant to fasted healthy participants (n = 29) (linear

scale).
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Table 3.—Mean (£SD) Pharmacokinetic Parameters of Sumatriptan Following Single-Dose Oral Administration of
Sumatriptan Alone or in Combination With Ubrogepant in Healthy Adult Participants

PK Parameter, Mean (SD)

Sumatriptan 100 mg (n = 29)

Ubrogepant 100 mg + Sumatriptan 100 mg
(n=29)

C, . Ng/mL
AUC, . ngeh/mL
AUC,_,, ngeh/mL

59.13 (30.99)
270.18 (105.21)
279.78 (106.66)

53.51 (17.73)
261.16 (85.29)
273.85 (87.00)

‘. hourst 1.00 (0.50-5.00) 3.00 (0.50-6.00)
{,,, hours} 4.08 (2.57) 5.09 (4.59)
VJE L 2377.90 (1609.15) 2952.18 (3096.92)
CL/F, Lh 416.54 (190.28) 408.43 (154.66)

AUC, , = area under the plasma drug concentration vs time curve from time 0 to infinity; AUC,, = area under the plasma drug
concentration vs time curve from time 0 to time ¢; CL/F = apparent total clearance of the drug from plasma after oral administration;

C,ax = maximum plasma drug concentration; 7,, = mean apparent terminal elimination half-life; ¢

max

‘nax = ime to maximum plasma drug

concentration; V, /F = apparent volume of distribution during terminal phase after non-intravenous administration.

tMedian (range).
IMean apparent terminal elimination half-life.

Table 4.—Summary of Statistical Analysis Results: (1) Comparison of Plasma Ubrogepant PK Parameters When
Administered Alone and in Combination With Sumatriptan; (2) Comparison of Plasma Sumatriptan PK Parameters When
Administered Alone and in Combination With Ubrogepant in Healthy Adult Participants

Geometric LSM

Geometric Mean 90% 90%

Statistical Analysis PK Parameter Test Reference Ratio (Test/Reference)  Lower CI ~ Upper CI
Plasma ubrogepant C o NEML 284.00 373.13 0.76 0.69 0.85
(ubrogepant = reference; AUC ,ngeh/mL  1516.11 1496.54 1.01 0.94 1.09
ubrogepant + sumatriptan = test) AUC,__, ngeh/mL  1538.91 1520.52 1.01 0.94 1.09
Plasma sumatriptan C,. Ng/mL 50.72 53.06 0.96 0.85 1.08
(sumatriptan = reference; AUC, ., ngeh/mL 246.14 250.00 0.98 0.92 1.05
sumatriptan + ubrogepant = test) AUC,_, ngeh/mL  259.13 259.52 1.00 0.94 1.06

AUC,_, = area under the plasma drug concentration vs time curve from time 0 to infinity; AUC, = area under the plasma drug

concentration vs time curve from time 0 to time #; C,_
pharmacokinetic.

diogrames, clinical laboratory parameters, and vital signs,
mean changes from baseline were small, and no clinically
relevant trends or patterns were observed. No partici-
pants had laboratory values with an increase in amino-
transferase levels over 3x the upper limit of normal.
Phase 3 Trials.—A pooled analysis of ACHIEVE
trial data was conducted to evaluate safety in 202 par-
ticipants randomized to ubrogepant who took a trip-
tan as an optional rescue medication. This analysis
also included 1344 participants who did not take any

= maximum plasma drug concentration; LSM = least squares mean; PK =

rescue medication after receiving ubrogepant for their
migraine attack. Adverse event data for these partic-
ipants are summarized by the subgroup in Table 6.
Overall, the frequency of TEAESs, treatment-related
TEAESs, and treatment-emergent serious AEs was sim-
ilar among participants that took ubrogepant alone
and those that took ubrogepant and a triptan rescue
medication. A summary of specific TEAEs occurring
in >2% of participants in any subgroup is included in
Supporting Information Table S1. TEAEs occurring in



Headache

1347

Table 5.—Overall Summary of Adverse Events by Treatment in the Phase 1 Study (Safety Populationt)

Ubrogepant 100 mg

Sumatriptan 100 mg

Ubrogepant 100 mg +
Sumatriptan 100 mg

n (%) (n=30) (n=29) (n=29) Totali (N = 30)
Any TEAE 2(6.7) 4 (13.8) 0 6(20.0)
Dry mouth 0 2(6.9) 0 2(6.7)
Rhinitis 1(3.3) 0 1(3.3)
Headache 0 2(6.9) 0 2(6.7)
Somnolence 1(3.3) 0 1(3.3)

TEAE = treatment-emergent adverse event.

+O0ne participant discontinued after receiving a single dose of ubrogepant and did not receive sumatriptan alone or in combination

with ubrogepant.

fParticipants who took any study treatment are counted only once in the total. Participants were counted only once within each

category.

Table 6.—Overall Summary of Treatment-Emergent Adverse Events from ACHIEVE Trials for Triptan as Rescue Medication
Within 30 Days

Ubrogepant Alone Ubrogepant and Triptant Rescue Medication
Ubrogepant Ubrogepant Ubrogepant Ubrogepant Ubrogepant Ubrogepant

25 mg 50 mgi 100 mg 25 mg 50 mg} 100 mg

n (%) (n=319) (n =670) (n = 355) (n=54) (n =109) (n=39)

Any TEAE 66 (20.7) 182 (27.2) 106 (29.9) 14 (25.9) 32(29.4) 10 (25.6)
Any treatment- 24 (7.5) 64 (9.6) 53 (14.9) 1(1.9) 8(7.3) 5(12.8)

related TEAE

Serious AE 1(0.3) 3(0.4) 1(0.3) 0 0 1(2.6)

AE = adverse event; TEAE = treatment-emergent adverse event.

tTriptans included almotriptan, eletriptan, frovatriptan, naratriptan, rizatriptan, sumatriptan, and zolmitriptan.

tPooled data across ACHIEVE I and ACHIEVE II trials.

>2% of participants who took ubrogepant with a trip-
tan included nausea, upper respiratory tract infection,
musculoskeletal stiffness, and nasopharyngitis.

DISCUSSION

Findings from the Phase 1 study, designed to deter-
mine if there was a PK interaction between ubrogepant
and sumatriptan when administered concurrently in
healthy participants, suggest that there was no clinically
relevant PK interaction. Ubrogepant AUC,, and AUC,,
., were similar when coadministered with sumatriptan,
even though a lower C_ = was observed. Ubrogepant
mean C_ was reduced by 24% and accompanied by a
delay in 7, when coadministered with sumatriptan.

The PK changes for ubrogepant when coadminis-
tered with sumatriptan are expected to have minimal
clinical relevance because the overall systemic exposure
(AUC) was within the pre-defined no-effect boundary
of 80 to 125% and the reduction in C___,
was not considered sig-

which was
likely due to the delay in 7,
nificant based on the totality of the data. Specifically,
ubrogepant was found to be efficacious in the range
of 50-100 mg and safety was demonstrated over a
wide range of doses, including single doses as high as
400 mg."> The ubrogepant C_.. and AUC values ob-
served in past studies were similar to those obtained for
ubrogepant alone in the current study. In other studies,

the typical C_, after a ubrogepant 100 mg dose was
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approximately 250 to 300 ng/mL, with an AUC ~1250
ngeh/mL (data on file, Allergan plc). The concentra-
tions needed to achieve effective coverage of the CGRP
receptor are attained within 10 to 15 minutes after the
dose of ubrogepant and thus the slightly delayed C_,
values are unlikely to be clinically relevant (data on file,
Allergan plc). Furthermore, the reported EC,, value
for ubrogepant for the inhibition of capsaicin-induced
dermal vasodilation in humans was 23 nM (13 ng/mL),
which is well below the lower C, . observed when co-
administered with sumatripan.16

Sumatriptan PK parameters observed in this
study were similar to values reported in other stud-
fes.!>7 Sumatriptan C_, ., AUC , and AUC were
unchanged when sumatriptan was coadministered
with ubrogepant as compared with sumatriptan alone.
In addition, sumatriptan median 7_, was delayed by
2 hours (3 vs 1 hour) when sumatriptan was coadmin-
istered with ubrogepant, compared with sumatriptan
administered alone. Both approaches align with pre-
viously reported 7 values for sumatriptan alone
(2 hours in package insert'? and 1.2 hours in Scott!’).
The mean apparent terminal elimination ¢, of su-
matriptan was slightly longer when sumatriptan was
coadministered with ubrogepant; however, the data
were more variable, which could explain the change in
mean apparent terminal elimination ¢, ,, observed.

The coadministration of ubrogepant and sumatrip-
tan was well tolerated in this Phase 1 study, with no
serious AEs, deaths, or premature discontinuations.
Overall, the incidence of AEs was low and all TEAEs
reported were mild in severity. No TEAEs were reported
by the participants in the Phase 1 study when ubrogep-
ant and sumatriptan were coadministered. In the Phase
3 ACHIEVE pooled safety analysis, participants were
required to wait at least 2 hours following ubrogepant
administration to take any rescue medication (including
sumatriptan). Safety data from this study may better re-
flect real-world use, where people with migraine often
require a second acute medication for treatment only
after experiencing incomplete benefit from their first
acute medication. In this pooled safety analysis of Phase
3 data, similar rates of TEAEs and treatment-related
TEAESs were observed in participants who took ubroge-
pant alone and those who took ubrogepant and a triptan
rescue medication. This similarity across subgroups was
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observed in all dose groups (25, 50, and 100 mg), and no
specific AEs showed a consistent trend toward increased
rates in the combined ubrogepant and triptan subgroup.
Although some specific TEAEs were only reported in the
combined ubrogepant and triptan subgroup, these events
were infrequent and none occurred in more than 2 par-
ticipants in any ubrogepant dose group.

A higher overall rate of TEAEs was observed in
the ACHIEVE trials than the Phase 1 study. The Phase
3 ACHIEVE trials included a larger number of par-
ticipants, were placebo-controlled outpatient trials,
and exclusively enrolled participants with migraine.
In contrast, the Phase 1 study included only 30 par-
ticipants, was conducted as an inpatient study, and en-
rolled healthy adult volunteers. Although overall rates
of TEAEs differed between studies, the within-study
comparisons of the rates of TEAEs associated with
the administration of ubrogepant alone or ubrogepant
with a triptan were both similar, showing no additional
TEAEs associated with coadministration. Taken to-
gether, these results suggest that ubrogepant is well
tolerated and safe when administered alone or in com-
bination with a triptan rescue medication.

The Phase 1 study has several strengths. Most of
the participants received all 3 study treatments (ie,
ubrogepant alone, sumatriptan alone, and ubrogepant
and sumatriptan together) and thus served as their own
control. This design has the potential to improve the
precision of estimated treatment differences and re-
duces the number of participants needed for the study.
The washout period of 7 days was sufficient between
treatments because both ubrogepant and sumatriptan
have short elimination half-lives.

A limitation of the Phase 1 study is that although it
was statistically powered to detect differences in the PK
profiles, assessment of changes in the safety endpoints
was based only on a small number of participants with-
out migraine because of the coadministration of ubroge-
pant with sumatriptan. However, the AEs from the
pooled analysis of the ACHIEVE trials suggested no ad-
ditional safety concerns among those who used triptans
as rescue medication. The Phase 1 study population in-
cluded a relatively small sample size, more males than fe-
males, and more Hispanic participants, which may not be
the representative of the migraine population in clinical
practice. Moreover, the Phase 3 studies included a much
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larger population of people with migraine and were ap-
proximately 90% women.”' A population PK analysis
indicated no significant effect of age, sex, race, and body
weight on the PK of ubrogepant,® thus demographic dif-
ferences between the population in the Phase 3 studies
compared with that in the Phase 1 study are unlikely to
have had an impact on the PK of ubrogepant. In the real
world, many people with migraine exhibit comorbidities
that require various pharmacologic treatments. Future
studies evaluating the real-world use of ubrogepant in
people with migraine and associated comorbidities will
be important to further evaluate potential interaction ef-
fects and overall safety.

CONCLUSION
The sumatriptan AUC and C_,  were unchanged
and the#

‘nax Was delayed when sumatriptan was coadmin-

istered with ubrogepant, whereas ubrogepant mean C,
was slightly reduced, and 7, was delayed. These effects
of coadministration are expected to have minimal clini-
cal relevance; however, additional real-world use studies
may be needed to fully characterize the impact on safety
and efficacy of the coadministration of ubrogepant and
sumatriptan. When sumatriptan is taken in combination
with ubrogepant for acute treatment of migraine attacks,
the results of this PK interaction study and the pooled
safety analysis from the ACHIEVE trials show that the
coadministration of these medications is well tolerated,
with no additional safety concerns identified.
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