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ABSTRACT

Introduction: Ubrogepant is an oral, small-
molecule calcitonin gene-related peptide
receptor antagonist approved for the acute
treatment of migraine. The efficacy and safety
of ubrogepant were demonstrated in two piv-
otal phase 3, single-attack, randomized, pla-
cebo-controlled trials (ACHIEVE I and ACHIEVE
II).

Methods: We conducted a post hoc analysis of
pooled data from the ACHIEVE trials to evaluate
the efficacy, safety, and tolerability of ubro-
gepant 50 mg (the only dose evaluated in both
trials) versus placebo across a large population
of participants with migraine. The coprimary
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efficacy outcomes were pain freedom and
absence of the most bothersome migraine-as-
sociated symptom (including photophobia,
phonophobia, and nausea) at 2h post dose.
Secondary outcomes included pain relief at 2h
post dose, sustained pain relief and pain free-
dom from 2 to 24 h, and absence of specific
migraine-associated symptoms at 2 h post dose.
Results: A total of 2240 eligible participants
were randomized to placebo (n=1122) or
ubrogepant 50mg (n =1118) in the ACHIEVE
trials. Pain freedom at 2 h was reported in 13.0%
of participants in the pooled placebo group and
20.5% in the pooled ubrogepant 50 mg group
(odds ratio [OR] 1.72; 95% confidence interval
[CI] 1.34, 2.22; P < 0.001). Absence of the most
bothersome migraine-associated symptom at
2 h was reported by 27.6% in the pooled pla-
cebo group and by 38.7% in the pooled ubro-
gepant 50 mg group (OR 1.68; 95% CI 1.37,
2.05; P <0.001). Adverse events (AEs) within
48 h after the initial or optional second dose
were reported by 11.5 and 11.2% of participants
in the pooled placebo and pooled ubrogepant
50 mg groups, respectively. The most common
AE was nausea (1.8 and 1.9%, respectively). No
serious AEs related to treatment or discontinu-
ations due to AEs were reported.

Conclusion: These results further support the
efficacy, safety, and tolerability of ubrogepant
for the acute treatment of migraine.

Trial Registration: ClinicalTrials.gov Identi-
fiers: ACHIEVE I: NCT02828020; ACHIEVE II:
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Why carry out this study?

Migraine is a highly prevalent and
burdensome chronic disease with episodic
attacks that are often incapacitating and
characterized by headache pain as well as
neurologic and autonomic symptoms.

Ubrogepant is an oral, small-molecule
calcitonin gene-related peptide receptor
antagonist approved by the US Food and
Drug Administration for the acute
treatment of migraine with or without
aura in adults.

What was learned from the study?

Pooled analysis of the ubrogepant 50 mg
and placebo groups from the pivotal
ACHIEVE I and ACHIEVE II trials
demonstrated significant improvements
in pain relief, pain freedom, photophobia,
and phonophobia with ubrogepant
compared with placebo.

These results further support the efficacy,
safety, and tolerability of ubrogepant for
the acute treatment of migraine.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13664162.

INTRODUCTION

Acute treatments for migraine aim to reverse or
stop the progression of an individual attack,
while preventive treatments are designed to
reduce the frequency, severity, and duration of
attacks [1-3]. Historically, medications used for
the acute treatment of migraine have included
analgesics, nonsteroidal anti-inflammatory
drugs (NSAIDs), opioids, barbiturates, ergot
derivatives, and triptans [4, 5]. In this acute
treatment landscape, approximately 30-50% of
those with migraine reported dissatisfaction
with available acute medications [6, 7]. Poor
efficacy and adverse events (AEs) are key drivers
of low satisfaction with available treatments,
including triptans [8, 9]. A US claims-based
study found approximately half of new triptan
users did not refill their initial triptan prescrip-
tion within 1 year, and half of these users filled
an opioid prescription [10]. Additionally, a
substantial proportion of people with migraine
have a history of cardiovascular events that
contraindicate or cardiovascular risk factors that
may limit the use of triptans, ergot derivatives,
and NSAIDs [11-13]. Inadequate treatment of
migraine attacks and the overuse of currently
available acute medications may lead to
uncontrolled migraine and medication overuse,
potentially resulting in medication overuse
headache, disease progression, and the devel-
opment of chronic migraine, further com-
pounding the burden and disability of the
disease [14-16]. New acute treatment options
for migraine that do not increase the risk of
medication overuse headache and improve tol-
erability and efficacy profiles are needed to
provide improved management of migraine.
Ubrogepant is an oral, small-molecule calci-
tonin gene-related peptide (CGRP) receptor
antagonist approved by the US Food and Drug
Administration for the acute treatment of
migraine with or without aura in adults [17].
The efficacy and safety of ubrogepant were
demonstrated in two phase 3, single-attack,
placebo-controlled trials (ACHIEVE 1 and
ACHIEVE 1I) [18, 19]. Both approved doses of
ubrogepant (50 and 100 mg) met the co-pri-
mary efficacy endpoints of achieving pain
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freedom and absence of the most bothersome
migraine-associated symptoms (including pho-
tophobia, phonophobia, or nausea) at 2 h post
dose at significantly greater rates than placebo
(P < 0.01) [18, 19]. Ubrogepant 50 mg and
ubrogepant 100 mg also significantly improved
the rates of participant-reported pain relief,
satisfaction with medication, and return to
normal function compared with placebo
[18-20].

Safety and tolerability are important factors
when considering potential acute treatments
for migraine. Pooled analyses of data from
multiple clinical trials are important in order to
assess potential safety signals that may not have
been observed in smaller, single-trial samples.
Both of the pivotal trials (ACHIEVE I and
ACHIEVE II) included ubrogepant 50 mg and
placebo treatment groups, allowing for the post
hoc analysis of pooled data from the individual
trials reported here to evaluate the efficacy and
safety across a large population of participants
with migraine. Furthermore, given the identical
trial design, we conducted an analysis of pooled
efficacy measures across shared dose groups to
help provide a more robust estimate of the
treatment effect of ubrogepant.

METHODS

Detailed descriptions of the methods for each
ACHIEVE trial have been reported previously
[18, 19]. ACHIEVE I (NCT02828020) and
ACHIEVE II (NCT02867709) were both multi-
center, randomized, double-blind, placebo-
controlled, parallel-group, single-attack phase 3
trials conducted in the USA (ACHIEVE I. 89
sites; ACHIEVE II: 99 sites). The ACHIEVE I and
ACHIEVE 1I trials were conducted in confor-
mance with the principles of the Helsinki Dec-
laration of 1964 and its later amendments, or
the laws and regulations of the country in
which the research was conducted, whichever
afforded the greater protection to the individ-
ual. Trial protocols were approved by each
individual research center’s institutional review
board. All participants provided written
informed consent before initiation of trial

procedures. All authors had full access to all
data from both studies.

Participants and Trial Design

Complete inclusion and exclusion criteria are
published elsewhere [18, 19]. Briefly, eligible
participants were 18-75 years of age, had a his-
tory of migraine with or without aura for at least
1 year consistent with a diagnosis according to
the International Classification of Headache
Disorders, 3rd edition (beta version) criteria
[21], and must have experienced 2-8 migraine
attacks with moderate to severe headache pain
in each of the 3 months before screening.

In ACHIEVE I, participants were randomized
1:1:1 to placebo, ubrogepant 50 mg, or ubro-
gepant 100 mg; in ACHIEVE II, participants
were randomized 1:1:1 to placebo, ubrogepant
25 mg, or ubrogepant 50 mg. In each trial, ran-
domization was stratified by previous response
to triptans and current use of concomitant
preventive medication for migraine. Partici-
pants took the assigned study medication as
soon as possible and at < 4 h after headache
onset to treat a migraine attack with moderate
or severe migraine headache pain accompanied
by at least one migraine-associated symptom
(photophobia, phonophobia, or nausea). Par-
ticipants could take an optional second dose
(randomized allocation) or rescue medication
for the treatment of migraine with moderate or
severe headache pain starting from 2 to 48 h
after the initial dose of study medication.

Efficacy Assessments

In both ACHIEVE I and II, participants rated
headache pain severity as none, mild, moderate,
or severe and recorded the presence or absence
of migraine-associated symptoms (photopho-
bia, phonophobia, and nausea) before dosing
and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 24, and 48 h after
the initial dose; at the time of the optional
second dose (if taken); and 2 h after the second
dose. Participants identified the most bother-
some migraine-associated symptom (photo-
phobia, phonophobia, or nausea) before taking
study medication.
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In both trials, the co-primary efficacy out-
comes were participant-assessed pain freedom
(i.e., reduction from moderate or severe head-
ache pain at baseline to no pain) and absence of
the most bothersome migraine-associated
symptom at 2 h after the initial dose. The sec-
ondary efficacy outcomes were pain relief (de-
fined as reduction of headache pain severity
from moderate or severe to mild or none) at 2 h,
sustained pain relief from 2 to 24 h and from 2
to 48 h, sustained pain freedom from 2 to 24 h
and from 2 to 48 h, and absence of each
migraine-associated symptom (photophobia,
phonophobia, and nausea) at 2h. Sustained
pain relief (and pain freedom) from 2 to 24 h
was defined as pain relief (or pain freedom)
without taking a second dose of study medica-
tion or rescue medication and with no occur-
rence thereafter of a moderate or severe (mild,
moderate, or severe) headache during the per-
iod 2-24 h post dose.

Safety Assessments

Adverse events that occurred within 48 h after
taking the initial or optional second dose and
within 30 days after taking any dose of the
study medication were monitored and recorded.
Additional safety assessments included clinical
laboratory test results, vital signs, electrocar-
diograms (ECGs), and the Columbia-Suicide
Severity Rating Scale (C-SSRS). Independent
data safety monitoring boards reviewed
unblinded safety data and summary reports
from each trial to identify any safety issues and
trends, and to make recommendations to the
sponsor, including modification or early termi-
nation of a trial, if emerging data showed
unexpected and clinically significant AEs. Both
trials evaluated hepatic safety laboratory values
as prespecified AEs of special interest. An inde-
pendent Hepatic Events Adjudication Commit-
tee reviewed all posttreatment elevations of
alanine aminotransferase and/or aspartate
aminotransferase values that were at least
threefold the value of the upper limit of the
normal range.

Statistical Analysis

To improve precision and the likelihood of
detecting lower frequency events, efficacy and
safety data from the placebo and ubrogepant
50 mg arms (the only dose evaluated in both
trials) were pooled in this post hoc analysis. The
25 mg (ACHIEVE II) and 100 mg (ACHIEVE 1)
treatment groups were single-trial dose groups
and could not be included in the pooled efficacy
analysis. However, safety data for the 25 mg and
100 mg dose groups are given in Electronic
Supplementary Material (ESM) Table S1 for
comparison to inform any dose effects.

The pooled primary efficacy analysis was
conducted using the pooled modified intent-to-
treat (mITT) population, which included ran-
domized participants who received at least one
dose of study medication, recorded baseline
migraine headache severity, and reported at
least one post-dose migraine headache severity
rating or migraine-associated symptom out-
come at or before 2 h after the initial dose. The
pooled safety population included all random-
ized participants who received at least one dose
of study medication (n = 954) and provided at
least a 95% probability of observing an adverse
event with an incidence rate of 0.31% or higher.
The co-primary efficacy variables of pain free-
dom and absence of the most bothersome
migraine-associated symptom at 2 h post dose
were analyzed using logistic regression with
categorical terms for treatment group, historical
triptan response, use of medication for preven-
tion of migraine, baseline headache severity,
and baseline most bothersome migraine-asso-
ciated symptom (only for most bothersome
symptom variables). Secondary outcome mea-
sures of pain relief and absence of photophobia,
phonophobia, and nausea were analyzed using
similar logistic regression models. All efficacy
outcomes were analyzed in the subpopulation
of participants with available data. Compar-
isons between the pooled ubrogepant 50 mg
group and the pooled placebo group were based
on model-derived odds ratios (ORs) and their
associated 95% confidence intervals (Cls). All
statistical tests were two-sided hypothesis tests
performed at the 5% significance level.
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Statistical analyses were conducted using SAS
version 9.3 (SAS Institute, Cary, NC, USA).

RESULTS

Demographics and Baseline
Characteristics

A total of 2240 eligible participants were ran-
domly assigned to placebo (n = 1122) or ubro-
gepant 50mg (n=1118) in ACHIEVE I or
ACHIEVE 1I (Fig. 1). Of these, 1938 (placebo,
n=984; ubrogepant 50mg, n=954) were
included in the pooled safety population and
1799 (placebo, n =912; ubrogepant 50 mg,
n = 887) constituted the pooled mITT popula-
tion. Demographic characteristics were similar
across treatment groups in the pooled mITT
population (Table 1). Overall, the mean age was
41 years and most participants were female
(90%) and white (82%). Approximately 24% of
participants reported current use of a preventive

migraine medication. The most bothersome
migraine-associated symptom for the treated
migraine attack was photophobia in 56% of
participants, phonophobia in 24%, and nausea
in 19%.

Pooled Efficacy Outcomes

The percentage of participants who reported
pain freedom at 2 h post initial dose was sig-
nificantly greater in the pooled ubrogepant
50 mg group (20.5%, n/N = 182/886) compared
with placebo (13.0%, 119/912; OR 1.72; 95% CI
1.34, 2.22; P < 0.001) (Fig. 2a). The percentage
of participants who reported absence of the
most bothersome migraine-associated symptom
at 2 h was significantly greater with ubrogepant
50mg (38.7%, 342/883) than with placebo
(27.6%, 251/910; OR 1.68; 95% CI 1.37, 2.05;
P <0.001) (Fig. 2b). Compared with placebo,
significantly greater proportions of ubrogepant-
treated participants achieved pain relief at 2h

ACHIEVE | ACHIEVE Il ACHIEVE | ACHIEVE Il
Randomized to Randomized to Randomized Randomized to Randomized to
Placebo Placebo Ubrogepant 50 mg Ubrogepant 50 mg
n=559 n=563 n=556 n=562
| | | | L J
e . “ e . )
Pooled Placebo Pooled Ubrogepant 50 mg
N=1122 N=1118
\ I J \, | 7
n=984 Received treatment n=954
as randomized
n=12 Discontinued before n=13

Lost to follow-up, n=9
Withdrawal of consent, n=3

Lost to follow-up, n=19
Withdrawal of consent, n=11

Fig. 1 CONSORT flow diagram of the pooled analysis of
ACHIEVE I and ACHIEVE II. a The mITT population
included all randomized participants who received at least
one dose of the study medication, recorded baseline

end of treatment period
(4 days post dose)

n=31 Discontinued safety n=30
follow-up period
(30 days post

Other, n=1 initial dose) Protocol violation, n=1
I ]
miTT population, n=9122 Analysis miTT population, n=8872
Safety population, n=984 populations Safety population, n=954

Lost to follow-up, n=7
Withdrawal of consent, n=6

Lost to follow-up, n=15
Withdrawal of consent, n=14

migraine headache severity, and reported at least one post-
dose migraine headache severity rating or migraine-associ-
ated symptom outcome at or before 2 h after the initial
dose. mITT Modified intent-to-treat
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Table 1 Demographics and baseline characteristics

Pooled mITT population Pooled placebo Pooled ubrogepant 50 mg Total
(n = 912) (n = 887) (n = 1799)

Age (years)

Mean (SD) 41.1 (11.9) 404 (12.1) 40.8 (12.0)

Median (min, max) 40.0 (18, 74) 40.0 (18, 75) 40.0 (18, 75)
Sex, 7 (%)

Female 809 (88.7) 803 (90.5) 1612 (89.6)

Male 103 (11.3) 84 (9.5) 187 (10.4)
Race, 7 (%)

White 754 (82.7) 728 (82.1) 1482 (82.4)

Black or African American 126 (13.8) 135 (15.2) 261 (14.5)

Asian 13 (1.4) 9 (1.0) 22 (1.2)

American Indian or Alaska native 6 (0.7) 5 (0.6) 11 (0.6)

Native Hawaiian or other Pacific Islander 3 (0.3) 2 (0.2) 5 (0.3)

Multiple® 10 (1.1) 8 (0.9) 198 (1.)
Hispanic or Latino ethnicity, 7 (%) 132 (14.5) 146 (6.5) 278 (15.5)
BML, mean (SD) 29.9 (7.6) 30.3 (7.8) 30.1 (7.7)
Historical triptan response, 7 (%)

Triptan responder” 350 (38.4) 332 (37.4) 682 (37.9)

Triptan insufficient responder® 223 (24.5) 228 (25.7) 451 (25.1)

Triptan naive 339 (37.2) 327 (36.9) 666 (37.0)
Concomitant preventive medication for 217 (23.8) 212 (23.9) 429 (23.8)

migraine,? 7 (%)
Baseline headache severity of treated migraine attack, 7 (%)

Moderate pain 545 (59.8) 549 (61.9) 1094 (60.8)

Severe pain 367 (40.2) 338 (38.1) 705 (39.2)
Migraine-associated symptoms of treated attack, 7 (%)

Photophobia 820 (89.9) 810 (91.3) 1630 (90.6)

Phonophobia 732 (80.3) 689 (77.7) 1421 (79.0)

Nausea 571 (62.6) 534 (60.2) 1105 (61.4)

Vomiting 48 (5.3) 48 (5.4) 96 (5.3)
Most bothersome migraine-associated symptom of treated attack, 7 (%)

Photophobia 499 (54.7) 513 (57.8) 1012 (56.3)

Phonophobia 234 (25.7) 197 (22.2) 431 (24.0)
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Table 1 continued
Pooled mITT population Pooled placebo Pooled ubrogepant 50 mg Total
(n = 912) (n = 887) (n = 1799)
Nausea 177 (19.4) 173 (19.5) 350 (19.5)
Missing 2 (0.2) 4 (0.5) 6 (0.3)

BMI Body mass index, 7ITT modified intent-to-treat, SD standard deviation
* Participants who report > 2 races, including participants who report white and > 1 other race

b A triptan responder was defined as a participant who met any of the following criteria: (1) current use of a triptan or had

used a triptan in the past 6 months, and on the occasions that a triptan dose was taken, achieved pain freedom (no headache

pain) at 2 h post dose on more than half of those occasions; (2) in the past had a response to a triptan as described above,

but no longer used a triptan for some other reason

¢ A triptan insufficient responder was defined as a participant who met any of the following criteria: (1) currently using a

triptan or had used a triptan in the past 6 months, and on the occasions that a triptan dose was taken, had not achieved pain

freedom at 2 h post dose on more than half of those occasions; (2) no longer used a triptan due to lack of efficacy; (3) no

longer used a triptan due to side effects; (4) never used a triptan due to warnings, precautions, or contraindications

d . . .
Recorded at time of randomization

(placebo: 48.7%, 444/912; ubrogepant 50 mg:
61.7%, 547/886; OR 1.73; 95% CI 1.42, 2.10;
P < 0.001) (Fig. 3a).

Both pain freedom and pain relief rates were
captured up to 48 h post dose. Significantly
more ubrogepant-treated participants reported
sustained pain freedom from 2 to 24 h post
initial dose (13.6%, n/N = 119/875) than those
in the placebo group (8.4%, 76/903; OR 1.71;
95% CI 1.26, 2.32; P < 0.001). The rate of sus-
tained pain freedom from 2 to 48 h post initial
dose was also significantly higher in the pooled
ubrogepant group (11.1%, 96/863) than in the
placebo group (6.6%, 59/894; OR 1.76; 95% CI
1.26, 2.48; P = 0.001). Sustained pain relief from
2 to 24 h post initial dose was obtained in sig-
nificantly more ubrogepant-treated participants
(36.5%, 315/862) than in patients receiving
placebo (20.9%, 186/890; OR 2.20; 95% CI 1.77,
2.74; P <0.001), as was sustained pain relief
from 2 to 48 h post initial dose (ubrogepant

50mg: 31.4%, 260/829; placebo: 17.7%,
154/871; OR 2.14; 95% CI 1.70, 2.69; P < 0.001;
Fig. 3b).

Significantly larger proportions of ubro-
gepant-treated than placebo-treated partici-
pants reported absence of photophobia (OR
1.57; 95% CI 1.28, 1.93; P <0.001) and
phonophobia (OR 1.46; 95% CI 1.19, 1.79;

P < 0.001) at 2 h post dose, but not absence of
nausea at 2 h post dose (OR 1.22; 95% CI 0.99,
1.52; P = 0.06) (Fig. 4a—c).

In the pooled ubrogepant 50 mg mITT pop-
ulation, 39.8% (n/N = 353/887) of participants
opted to take a second dose of study medication
2-48 h after the initial dose, compared with
44.8% (409/912) of participants in the placebo
group. Among ubrogepant 50 mg participants
who took a second dose, rates of pain freedom
were significantly greater in participants who
were randomized to a second dose of ubro-
gepant 50 mg (34.0%, 53/156) than in those
who were randomized to placebo as their sec-
ond administration (19.1%, 25/131; OR 2.20;
95% CI 1.26, 3.85; P = 0.005; Fig. 5). For those
who reached pain relief at 2 h after the initial
dose, a greater proportion of participants
achieved pain freedom at 2 h after the second
ubrogepant 50 mg dose (54.7%, 41/75) com-
pared with those who took ubrogepant 50 mg
for the initial dose and placebo for the second
dose (33.3%, 19/57; OR 2.64, 95% CI 1.27, 5.49;
P =0.009).

Adverse Events and Tolerability

Within 48 h of the initial or the optional second
dose, treatment-emergent AEs (TEAEs) were

I\ Adis



242 Neurol Ther (2021) 10:235-249
a Pain Freedom a Pain Relief
100% 1 100% -
—_ Pooled Placebo  m Pooled Ubrogepant 50 mg Pooled Placebo @ Pooled Ubrogepant 50 mg
£ —_ OR (95% Cly:
S 509 1 1.73 (1.42, 2.10)
= ° S 80% - P<0.001
1 [
- S
L 60% - £ 61.7%
S S 60% -
X OR (95% Cl): ‘S 48.7%
1.72(1.34,2.22
€ 40% P(<0.001 : S
S g 40%
(V] a—
2 | 20.5% )
L 20% _ o
c 13.0%
s : £ 20%
o o
0%
nN= 119/912 182/886 0%
2 Hours Post Dose n/N=444/912 547/886
2 Hours Post Dose
b Absence of Most Bothersome Symptom
= J00% Sustained Pain Relief
() 0]
% E Pooled Placebo  ® Pooled Ubrogepant 50 mg @ 100% -
'51 o < Pooled Placebo  ® Pooled Ubrogepant 50 mg
= O
S 80%1 g
© (%)
ga £ 80% -
X B S :
68 (1.37, 2. o
E SR Fooo K OR (95% Cl
S E X 60%7 220 ((1 76, 2.%'4) o §$57"é) %Iég)
9 = P<0.001 .14 (1.70, 2.
2 *g_ 40% 38.7% < <! P<0.001
[] E—
>
= 3 27.6% @€ 40% ‘ 36.5% a0
o .
g & 20% < °
€5 o 20.9%
g 8 -8 20% A 17.7%
e}
<g 0% £
nN= 251/910 342/883 I
2 Hours Post Dose 3 o
a 0%

Fig. 2 Pooled efficacy results. Percentage of participants
reporting pain freedom (a) and absence of the most
bothersome migraine-associated symptom (b) at 2 h post
dose in the pooled placebo and pooled ubrogepant 50 mg
groups from ACHIEVE I and ACHIEVE II

reported by 11.5% (113/984) of participants in
the pooled placebo group and by 11.2% (107/
954) in the pooled ubrogepant 50 mg group.
The most common TEAE was nausea, which
occurred in less than 2% in each pooled group
(Table 2). Treatment-related TEAEs occurred in
the same percentage of participants (7.2%) in
the pooled placebo group and the pooled
ubrogepant 50 mg group during the 48-h post-

n/N= 186/890 315/862
2-24 Hours
Post Dose

154/871 260/829
2-48 Hours
Post Dose

Fig. 3 Pooled efficacy results. Percentage of participants
reporting pain relief at 2 h post dose (a) and the rate of
sustained pain relief from 2 to 24 h and 2 to 48 h post
dose (b) in the pooled placebo and pooled ubrogepant
50 mg groups from ACHIEVE I and ACHIEVE II

dose time frame. No serious AEs (SAEs) occurred
within 48 h after any dose. Among participants
who took an optional second dose of study
medication, the rates of TEAEs occurring within
48 h post initial or second dose were similar in
those who took placebo for the first and second
doses (12.1%, n/N = 54/446), those who took
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«Fig. 4 Absence of migraine-associated symptoms at 2 h

post dose. Percentage of participants reporting absence of
photophobia (a), phonophobia (b), and nausea (c) in the
pooled placebo (7 = 912) and pooled ubrogepant 50 mg
(n = 887) groups from ACHIEVE I and ACHIEVE II
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Fig. 5 Efficacy of a second dose. Percentage of participants
reporting pain freedom 2h after a second dose of
ubrogepant 50 mg versus placebo in the 353 participants
in the pooled ubrogepant 50 mg group who opted to take a
second dose of study medication

ubrogepant 50 mg followed by placebo (10.7%,
19/178), and in participants who took ubro-
gepant 50 mg for the initial and second doses
(12.2%, 24/196).

Within 30 days after any dose, 22.9% (225/
984) of participants in the pooled placebo group
and 27.1% (259/954) in the pooled ubrogepant
50 mg group reported TEAEs (Table 2). Nausea
was the most common TEAE during this period,
occurring in 2.2% of participants in each pooled
group. Treatment-related TEAEs were reported
in 8.9% (88/984) and 9.4% (90/954) of partici-
pants in the pooled placebo and ubrogepant
50 mg groups, respectively. No individual
treatment-related TEAE was reported in more
than 2% of participants in either pooled group.
Three (0.3%) participants in the pooled ubro-
gepant 50 mg group and none in the pooled
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Table 2 Overall summary of adverse events

Adverse events

No. (%) of participants

Pooled placebo (2 = 984)

Pooled ubrogepant 50 mg (z = 954)

Occurring within 48 b after initial or optional second dose

> 1 TEAE
TEAEs in > 2% of participants in any group®
Nausea
Dizziness
Somnolence
Dry mouth
Treatment-related TEAE

Treatment-related TEAEs in > 2% of participants in any group”

Nausea
Somnolence
Serious adverse event
Occurring within 30 days after any dose
> 1 TEAE
TEAEs in > 2% of participants in any group®
Nausea
Upper respiratory tract infection
Dizziness
Somnolence
Dry mouth
Treatment-related TEAE

Treatment-related TEAEs in > 2% of participants in any group®

Nausea
Somnolence

Serious adverse event

113 (11.5) 107 (11.2)
18 (1.8) 18 (1.9)
11 (1.1) 11 (12)

6 (0.6) 7 (0.7)

8 (0.8) 4 (0.4)

71 (7.2) 69 (7.2)
17 (1.7) 16 (1.7)

6 (0.6) 6 (0.6)

0 0

225 (22.9) 259 (27.1)
22 (2.2) 21 (22)
17 (1.7) 18 (1.9)
14 (1.4) 18 (1.9)

6 (0.6) 8 (0.8)

9 (0.9) 4 (04)

88 (8.9) 90 (9.4)
19 (1.9) 18 (1.9)

6 (0.6) 7 (0.7)

0 3 (0.3)

TEAE Treatment-emergent adverse event

* Events reported by > 2% of all participants in any treatment group (including ubrogepant 25 mg and 100 mg groups (see

ESM Table S1) of ACHIEVE I and II

placebo group had an SAE (pericardial effusion,
appendicitis, or spontaneous abortion). None of
these SAEs was considered to be treatment
related. No deaths or discontinuations due to an

AE were reported. The types and frequencies of
AEs were similar in the 25 mg and 100 mg dose
groups in the individual trials compared with
the pooled groups (ESM Table S1). No safety
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concerns were identified based on laboratory,
ECG, and vital sign results. Monitoring of hep-
atic laboratory values showed no clinically rel-
evant signs of hepatotoxicity. There were no
AEs of clinical interest related to suicidal intent
or behavior.

DISCUSSION

The results of this pooled analysis of two pivotal
clinical trials further support the role of ubro-
gepant, a novel CGRP receptor antagonist, as an
effective and well tolerated acute treatment of
migraine attacks in adults. Compared with pla-
cebo, significantly greater proportions of par-
ticipants who took ubrogepant 50 mg achieved
pain relief, pain freedom, and absence of pho-
tophobia and phonophobia at 2 h after initial
dosing. These treatment effects for pain free-
dom and pain relief were sustained from 2 to
48 h post dose. Among ubrogepant-randomized
participants who opted to take a second dose of
study medication, a second dose of ubrogepant
50 mg was associated with significantly greater
rates of pain freedom and absence of most
bothersome  migraine-associated symptom
compared with those who received placebo for
their second dose of study medication. Overall,
these data are consistent with the results from
the individual ACHIEVE trials [18, 19].

The pooled analysis of tolerability and safety
data identified no new safety concerns for
ubrogepant. In this pooled sample of nearly
1800 participants, the rates and patterns of
TEAEs were broadly similar for the ubrogepant
50 mg and the placebo groups, regardless of
whether the participant took an optional sec-
ond dose. Nausea was the most common TEAE,
occurring in less than 2% of the pooled sample.
No clinically relevant adverse cardiac or hepatic
effects were reported. No treatment-related SAEs
occurred.

While both ACHIEVE trials were short-term,
single-attack trials, the long-term safety of
intermittent use of ubrogepant has been evalu-
ated in an open-label 52-week extension trial. In
this extension trial, participants who completed
one of the ACHIEVE trials were re-randomized
1:1:1 to ubrogepant 50mg (n=404),

ubrogepant 100 mg (n = 409), or usual care (i.e.,
the acute medication they had been taking
before entering the trial; n = 417) [22]. Over the
1-year extension trial, during which more than
21,000 attacks were treated with ubrogepant,
the incidence of treatment-related TEAEs was
low (10-11% of ubrogepant-treated partici-
pants) and no hepatic or cardiovascular (CV)
safety issues were noted. Overall, these results
support the tolerability and safety of ubro-
gepant over long-term repeated use for the
acute treatment of migraine.

Commonly prescribed acute medications for
migraine, such as triptans, ergot derivatives,
and NSAIDs, have a number of CV contraindi-
cations or precautions that prevent or limit
their use in a portion of the migraine popula-
tion [11, 23, 24]. In addition, NSAIDs may cause
serious gastrointestinal (GI) side effects, and
their use may be limited in people with existing
GI comorbidity [25]. An analysis of commercial
insurance claims in the USA in 2017 estimated
that 13.5% of migraine patients had a CV dis-
ease listed as a contraindication in triptan
labels, 8.5% had an “other significant underly-
ing CV disease” judged to be a potential con-
traindication by an expert panel, and an
additional 19.8% had at least two CV risk fac-
tors identified as warnings to triptans [26].
Together, an estimated 42% of migraine
patients had a CV disease contraindicating the
use of triptans, or had multiple CV risk factors
identified as warnings to triptans [26]. Ubro-
gepant was not associated with any vasocon-
strictor  effects when administered at
therapeutic concentrations in a preclinical
study in human coronary arteries [27]. The
favorable efficacy and tolerability/safety profiles
of ubrogepant in clinical trials suggest that it
may be a useful treatment option for patients
with contraindications to other treatments.

A separate analysis of data from the
ACHIEVE trials [28] categorized participants as
having moderate to high, low, or no CV risk
factors at baseline using an algorithm based on
the National Cholesterol Education Program
[29]. Of the 2901 participants in the pooled
safety population, 11% were categorized as
having moderate to high CV risk, 32% as having
low CV risk, and 58% as having no CV risk
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factors. The incidence of AEs in the ubrogepant
treatment groups was comparable across CV risk
categories and did not differ greatly from that in
the placebo group. There were no treatment-
related CV SAEs in any participant, and the rate
of AEs in the Cardiac Disorder System Organ
Class (e.g., palpitations) was low and similar in
the ubrogepant and placebo treatment groups.
Furthermore, a separate analysis of ACHIEVE
data compared the efficacy of ubrogepant across
subgroups based on self-reported historical
triptan response (e.g., triptan-insufficient
responders, triptan responders, and triptan
naive) [30]. Results of this analysis found that
the efficacy of ubrogepant was not significantly
impacted by a participant’s previous triptan
experience. Additionally, ubrogepant showed
significant efficacy in participants who were
designated as insufficient responders to triptans
based on lack of efficacy, poor tolerability, or
never used a triptan due to warnings, precau-
tions, or contraindications. Taken together,
these data suggest ubrogepant may provide an
important treatment option for those with
contraindications to triptans or NSAID use.
This pooled analysis of the ACHIEVE trials
has several strengths and limitations. The sim-
ilarity in trial designs allowed for the data from
nearly 1000 participants treated with ubro-
gepant 50 mg (the only dose evaluated in both
trials) to be combined, improving the power to
estimate treatment effects and to detect poten-
tial safety signals. In this combined population,
efficacy results are consistent with those of
previous reports, and the pooled safety results
demonstrate that no new safety signals emerged
in this larger population [18, 19]. The ACHIEVE
trials, however, did not include an active com-
parator and, as single-attack trials, consistency
of efficacy and safety and tolerability across
multiple attacks could not be evaluated. How-
ever, the safety of ubrogepant to treat up to
eight migraine attacks every 4 weeks was eval-
uated in the 52-week extension trial described
above, where no negative impact of repeated
use was observed on either safety or efficacy of
ubrogepant [22]. People with clinically signifi-
cant CV and GI conditions associated with
precautions in the use of triptans or NSAIDs
were not included in the ACHIEVE trials, and

future studies evaluating the tolerability and
safety in these patient populations are
necessary.

CONCLUSIONS

Pooled analysis of the 50 mg ubrogepant and
placebo groups from the pivotal ACHIEVE I and
ACHIEVE 1II trials demonstrated significant
improvements in pain relief, pain freedom,
photophobia, and phonophobia with ubro-
gepant compared with placebo. Overall, ubro-
gepant 50 mg was well tolerated, with no new
safety concerns identified from the larger,
pooled ACHIEVE I and II trial data. These results
further support ubrogepant as a well-tolerated,
safe, and effective acute treatment of migraine
with or without aura in adults.
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