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acute treatment of a single migraine attack.

DESIGN, SETTING, AND PARTICIPANTS Phase 3, multicenter, randomized, double-blind,
placebo-controlled, single-attack, clinical trial (ACHIEVE 1) conducted in the United States
(99 primary care and research clinics; August 26, 2016-February 26, 2018). Participants were
adults with migraine with or without aura experiencing 2 to 8 migraine attacks per month.

INTERVENTIONS Ubrogepant 50 mg (n = 562), ubrogepant 25 mg (n = 561), or placebo
(n = 563) for a migraine attack of moderate or severe pain intensity.

MAIN OUTCOMES AND MEASURES Co-primary efficacy outcomes were pain freedom and
absence of the participant-designated most bothersome migraine-associated symptom
(among photophobia, phonophobia, and nausea) at 2 hours after taking the medication.

RESULTS Among 1686 randomized participants, 1465 received study treatment (safety
population; mean age, 41.5 years; 90% female); 1355 of 1465 (92.5%) were evaluable for
efficacy. Pain freedom at 2 hours was reported by 101 of 464 participants (21.8%) in the
ubrogepant 50-mg group, 90 of 435 (20.7%) in the ubrogepant 25-mg group, and 65 of 456
(14.3%) in the placebo group (absolute difference for 50 mg vs placebo, 7.5%; 95% Cl,
2.6%-12.5%; P = .01; 25 mg vs placebo, 6.4%; 95% Cl, 1.5%-11.5%; P = .03). Absence of the
most bothersome associated symptom at 2 hours was reported by 180 of 463 participants
(38.9%) in the ubrogepant 50-mg group, 148 of 434 (34.1%) in the ubrogepant 25-mg group,
and 125 of 456 (27.4%) in the placebo group (absolute difference for 50 mg vs placebo, 11.5%;
95% Cl, 5.4%-17.5%; P = .01; 25 mg vs placebo, 6.7%; 95% Cl, 0.6%-12.7%; P = .07). The most
common adverse events within 48 hours of any dose were nausea (50 mg, 10 of 488 [2.0%];
25 mg, 12 of 478 [2.5%]; and placebo, 10 of 499 [2.0%]) and dizziness (50 mg, 7 of 488
[1.4%]; 25 mg, 10 of 478 [2.1%]; placebo, 8 of 499 [1.6%]).

CONCLUSIONS AND RELEVANCE Among adults with migraine, acute treatment with
ubrogepant compared with placebo led to significantly greater rates of pain freedom
at 2 hours with 50-mg and 25-mg doses, and absence of the most bothersome
migraine-associated symptom at 2 hours only with the 50-mg dose. Further research
is needed to assess the effectiveness of ubrogepant against other acute treatments
for migraine and to evaluate the long-term safety of ubrogepant among unselected
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igraine is a burdensome and prevalent neurological
disease affecting approximately 1 billion people
worldwide.? Characteristic symptoms of migraine
include headache lasting 4 to 72 hours, nausea, and sensitiv-
ity to external stimuli (photophobia and phonophobia).? The
disabling symptoms of migraine are associated with negative
effects on all aspects of life, including physical and mental
health, relationships, career, and financial well-being.*® Sev-
eral medications are available for acute treatment of mi-
graine (eg, triptans, nonsteroidal anti-inflammatory drugs
[NSAIDs], combination analgesics).” Many patients have con-
traindications to available acute treatments while others are
dissatisfied because of adverse effects or suboptimal treat-
ment effectiveness.®° Inadequately treated migraine attacks
may lead to medication overuse, potentially resulting in in-
creasing attack frequency or medication overuse headache.'!
Multiple lines of evidence support a role for calcitonin ge-
ne-related peptide (CGRP) in the pathogenesis of migraine.'?
Small-molecule, CGRP receptor antagonists, known as gepants,
are under development and have shown efficacy for the acute
treatment of migraine.'®!* Ubrogepant is an oral gepant being
developed for the acute treatment of migraine that was supe-
rior to placebo for achieving 2-hour pain freedom for 25-mg,
50-mg, and 100-mg doses in a phase 2b dose-ranging study.®
The present phase 3 ACHIEVE II trial was performed to
evaluate the efficacy and tolerability of ubrogepant 25 mg and
50 mg for the acute treatment of migraine.

Methods

Ethical Considerations

The protocol and all amendments were approved by a central
institutional review board (Advarra, previously named Schul-
man Associates Institutional Review Board, Inc) or by the indi-
vidual research center’s institutional review board. All partici-
pants provided written informed consent before initiation of
study procedures and could be compensated for participation
at the discretion and with the approval of their clinical sites. The
trial protocol and statistical analysis plan are in Supplement 1.

Study Population
To be eligible for the trial, participants had to be 18 to 75 years
of age, have a history of migraine with or without aura for at
least 1 year consistent with a diagnosis according to the Inter-
national Classification of Headache Disorders Criteria, 3rd edi-
tion (beta version) (ICHD-3-beta),'® and have experienced be-
tween 2 and 8 migraine attacks with moderate to severe
headache pain in each of the 3 months before screening. Par-
ticipants were also required to have migraine onset before age
50 years, history of migraine typically lasting 4 to 72 hours if
untreated or treated unsuccessfully, and migraine episodes
separated by at least 48 hours of headache pain freedom.
Key exclusion criteria included difficulty distinguishing mi-
graine from tension-type or other headaches; current diagno-
sis of chronic migraine as defined by the ICHD-3-beta'® (par-
ticipants with a previous diagnosis of chronic migraine who
were currently having fewer than 15 headache days per month
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Key Points

Question Is ubrogepant, an oral calcitonin gene-related peptide
receptor antagonist, effective in the acute treatment of migraine?

Findings In this randomized clinical trial that included 1686
participants, rates of pain freedom at 2 hours were significantly
greater with ubrogepant 50 mg (21.8%) or 25 mg (20.7%) than
with placebo (14.3%). Rates of freedom from the most
bothersome migraine-associated symptom at 2 hours were
significantly greater with the 50-mg (38.9%) dose but not the
25-mg (34.1%) dose vs placebo (27.4%).

Meaning Acute treatment of migraine with ubrogepant compared
with placebo led to significantly greater rates of pain freedom at 2
hours with both the 50-mg and 25-mg doses, and freedom from
the most bothersome migraine-associated symptom at 2 hours
only with the 50-mg dose.

while taking concomitant preventive treatment were allowed
in the study); taking medication for treatment of migraine at-
tacks on 10 or more days per month in any of the previous 3
months; clinically significant hematologic, endocrine, cardio-
vascular, cerebrovascular, pulmonary, renal, hepatic, gastro-
intestinal, or neurologic disease; and a history of 15 or more
headache days per month on average in the previous 6 months.
Participants self-reported race/ethnicity based on fixed cat-
egories. Race/ethnicity data were collected to provide insight
into the demographic characteristics of the trial population and
for potential future subgroup analyses.

Study Design

This was a multicenter, randomized, double-blind, placebo-
controlled, parallel-group, single-attack, phase 3 trial, with 99
study centers (primary care and research clinics) in the United
States randomizing at least 1 participant to treatment. The first
participant was enrolled on August 26, 2016, and the last par-
ticipant exited the trial on February 26, 2018. Participants were
randomized 1:1:1 to placebo, 25 mg of ubrogepant, or 50 mg of
ubrogepant (Figure 1). Randomization was stratified by previ-
ous response to triptans and current use of concomitant pre-
ventive medication for migraine. The randomization schedule
was computer generated using a block size of 6 and managed
using an automated interactive web-response system.

The trial included 4 clinic visits and 1 follow-up phone call:
screening (visit 1), randomization (visit 2), return to clinic af-
ter treating qualifying migraine (visit 3), follow-up phone call
14 days after migraine treatment, and a safety follow-up (visit
4) conducted 4 weeks after visit 3.

Participants took 1 tablet of study medication (placebo,
25 mg of ubrogepant, or 50 mg of ubrogepant) as soon as pos-
sible within 4 hours of the onset of a qualifying migraine attack.
Patients qualified if they met all of the following conditions:
had moderate or severe migraine headache severity; had at least
1 migraine-associated symptom of photophobia, phonopho-
bia, or nausea; had taken study medication within 4 hours of
migraine headache onset; had not taken any of the prohib-
ited medication (eg, triptan, ergot derivative, opioid, NSAID,
any analgesic, antiemetic agent, or proton pump inhibitor); had
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Figure 1. Flow Through the ACHIEVE Il Randomized Trial of Ubrogepant vs Placebo for Treating Patients

With Migraine Headaches

2374 Patients with migraines were
assessed for eligibility

688 Excluded

622 Did not meet inclusion criteria
30 Withdrew consent
28 Lost to follow-up
3 Protocol violation?
1 Adverse event?
1 Pregnancy
3 Other reasons

Ve

(" 1686 Randomized

T

562 Randomized to receive 50 mg
of ubrogepant
488 Received treatment as
randomized
74 Did not receive treatment
as randomized
42 Lack of a qualifying
migraine event
19 Lost to follow-up
6 Withdrew consent
3 Protocol violation
2 Adverse event
2 Missing dose date

561 Randomized to receive 25 mg
of ubrogepant
478 Received treatment as
randomized
83 Did not receive treatment
as randomized
55 Lack of a qualifying
migraine event
17 Lost to follow-up
8 Withdrew consent
2 Protocol violation
1 Adverse event

!

563 Randomized to receive placebo
499 Received treatment as
randomized
64 Did not receive treatment
as randomized
42 Lack of a qualifying
migraine event
12 Lost to follow-up
6 Withdrew consent
3 Protocol violation
1 Adverse event

75 Discontinued
42 Lack of qualifying
migraine event
20 Lost to follow-up
8 Withdrew consent
3 Protocol violation

87 Discontinued
55 Lack of qualifying
migraine event
20 Lost to follow-up
9 Withdrew consent
2 Protocol violation

70 Discontinued
42 Lack of qualifying
migraine event
17 Lost to follow-up
7 Withdrew consent
3 Protocol violation
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2 One participant was a protocol
deviation as a duplicate subject and
2 participants were protocol
deviations because staff were
unable to collect adequate blood
work due to small veins or vein
collapse.

®One participant discontinued before
randomization due to a serious
adverse event of renal vein
thrombosis.

€ The primary analysis set used for
efficacy analyses included all
randomized participants who
received at least 1dose of the study
medication, recorded baseline
migraine headache severity, and
reported at least 1 postdose
migraine headache severity rating or
migraine-associated symptom
outcome at or before 2 hours after

2 Adverse event 1 Adverse event

T — the initial dose.

| |

i d Another 2 participants who took the

464 Included in the primary analysis¢ 435 Included in the primary analysis®
488 Safety populationd 478 Safety population

study medication but had missing or
partial data for the dosing date were
excluded from the safety

456 Included in the primary analysis®
499 Safety population

population.

a new migraine headache (ie, no other headache had oc-
curred within 48 hours, and the headache was not a recur-
rence of a previous migraine headache); and had a migraine
headache that was not already resolving.

An optional second dose or rescue medication was al-
lowed for the treatment of moderate or severe headache start-
ing from 2 to 48 hours after the initial dose. Redosing with study
medication and use of rescue medication are considered se-
quentially: For those who opted to take the optional second
dose, participants in the ubrogepant groups were random-
ized either to receive placebo or to repeat the previous dose
of ubrogepant. All participants in the placebo group received
placebo for the optional second dose. Participants who opted
not to take the second dose could take rescue medication to
treat their moderate or severe migraine headache beginning
2 hours after initial treatment. Rescue medication was de-
fined as a treatment not provided as part of the study taken at
the participant’s option if study medication did not bring re-
lief. Rescue medication options included acetaminophen,
NSAIDs, opioids, antiemetics, or triptans. Once participants had
taken rescue medication, they could not take an optional sec-
ond dose. Rescue medication could be taken if needed 2 hours

jama.com

after the optional second dose of the study medication. An ad-
ditional dose of ubrogepant study medication was adminis-
tered at visit 3 for pharmacokinetic analysis.

Study medication was provided in identical blister cards
by the trial sponsor and labeled and dispensed using the in-
teractive web-response system.

Efficacy Assessments and Outcomes
Participants completed efficacy assessments in an electronic
diary. Headache pain severity (ie, none, mild, moderate, or se-
vere) and absence or presence of migraine-associated symp-
toms (ie, photophobia, phonophobia, nausea, and vomiting)
were recorded before dosing and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 24,
and 48 hours after the initial dose and, if the optional second
dose was taken, at the time of the second dose and 2 hours af-
ter the second dose. Use of rescue medication or the optional
second dose of the study medication and the incidence of head-
ache recurrence in participants who had pain relief and pain
freedom at 2 hours after the initial dose was documented.
Two co-primary efficacy outcomes were evaluated at 2
hours after the initial dose: pain freedom and absence of the
most bothersome migraine-associated symptom. Pain freedom
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was defined as reduction in headache severity from moderate
or severe pain at baseline to no pain. Participants identified the
most bothersome migraine-associated symptom (among pho-
tophobia, phonophobia, and nausea) at the time of the quali-
fying migraine attack. The primary efficacy outcomes were ab-
sence of what a participant had selected as the most bothersome
associated symptom 2 hours after dosing. The study was to be
considered a success if at least 1 ubrogepant dose was more ef-
fective than placebo for both co-primary outcomes after mul-
tiplicity adjustment.

Secondary efficacy outcomes included pain relief at 2
hours, sustained pain relief from 2 to 24 hours, sustained pain
freedom from 2 to 24 hours, and absence of each migraine-
associated symptom (photophobia, phonophobia, nausea) at
2 hours. Pain relief was defined as reduction of headache pain
severity from moderate or severe to mild or none. Sustained
pain relief (freedom) from 2 to 24 hours was defined as pain
relief (freedom) without administration of a second dose of
study medication or rescue medication and with no occur-
rence thereafter of a moderate or severe (mild, moderate, or
severe) headache during 2 to 24 hours after taking the dose.

The Functional Disability Scale, a single item used to mea-
sure participants’ ability to function normally,'” was com-
pleted before dosing and at 1, 2, 4, and 8 hours after the initial
dose. The response options range from O (no disability, able
to function normally) to 3 (severely impaired, cannot do all or
most things, bed rest may be necessary).

Tolerability assessments included monitoring of adverse
events occurring within 48 hours after taking the initial or op-
tional second dose and within 30 days after taking any dose
of the study medication; clinical laboratory test results; vital
signs, electrocardiograms, and the Columbia-Suicide Sever-
ity Rating Scale (C-SSRS). Potential Hy’s law criteria (within a
24-hour window) were defined by a postbaseline elevation of
alanine aminotransferase (ALT) or aspartate aminotransfer-
ase (AST) values 3 or more times the upper limit of normal
(ULN), along with total bilirubin values 2 or more times the ULN
and alkaline phosphatase values less than 2 times the ULN, all
based on blood draws collected within a 24-hour period.!®:1°
Potential Hy’s law criteria (without a time window) were de-
fined by a maximum postbaseline elevation of ALT or AST 3
or more times the ULN, along with a maximum postbaseline
elevation of total bilirubin 2 or more times the ULN.81°

Statistical Analysis

Atarget sample size of 550 randomized participants per treat-
ment group was established to provide at least 85% power to
detect treatment differences between each of the 2 ubro-
gepant doses (assuming equal effectiveness) and placebo for
the co-primary outcomes. The assumed response rates were
10% for placebo and 24% for ubrogepant for pain freedom at
2 hours and 26.7% for placebo and 37.7% for ubrogepant for
absence of the most bothersome associated symptom at 2 hours
based on the average response rates across previous phase 2b
and phase 3 studies across the gepant class?°-22 and the phase
2b study of ubrogepant.'® The target sample size would also
provide at least 60% power to detect treatment differences for
secondary efficacy outcomes.
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The full analysis set included all randomized partici-
pants. The primary analysis set for efficacy analyses included
all randomized participants who received at least 1 dose of the
study medication, recorded a baseline migraine headache se-
verity rating, and reported at least 1 postdose migraine head-
ache severity rating or migraine-associated symptom out-
come at or before 2 hours after the initial dose. The safety
population comprised all participants who received at least 1
dose of the study medication.

The co-primary efficacy variables of pain freedom and ab-
sence of the most bothersome associated symptom at 2 hours af-
ter the initial dose were analyzed using a logistic regression model
with categorical terms for treatment group, historical triptan re-
sponse, use of medication for migraine prevention, and baseline
headache severity. The analysis of the most bothersome asso-
ciated symptom at 2 hours also included a categorical term for
the type of the most bothersome migraine-associated symptom
identified at baseline. Treatment comparisons were based on
model-derived odds ratios (ORs) and their associated 95% Cls.
Two-sided Pvalues are reported. Absolute differences vs placebo
and associated 95% CIs were based on the Miettinen-Nurminen
method. The last observation carried forward approach was the
primary imputation method for missing posttreatment values.
A sensitivity analysis that imputed participants with missing data
at 2 hours as nonresponders—provided that the participant had
atleast 1 postdose value before 2 hours after the initial dose—was
conducted for the primary efficacy outcomes. Post hoc analyses,
including trial site as a random effect in the model, were con-
ducted for the primary and secondary efficacy variables.

Post hoc multiple imputation analysis used a full condi-
tional specification logistic regression model to impute miss-
ing data of the primary efficacy outcomes at 0.5, 1, 1.5, and 2
hours after the initial dose by treatment group. For pain free-
dom, the imputation and analysis models included baseline
covariates for historical triptan response, use of medication for
migraine prevention, and baseline headache severity. For ab-
sence of the most bothersome symptom, a categorical term for
the type of most bothersome migraine-associated symptom
identified at baseline was also included in the imputation and
analysis models.

In an exploratory analysis, Kaplan-Meier plots of time to
pain freedom from 2 to 48 hours after the initial dose were con-
structed. The first of these time-to-event analyses included data
collected after taking an optional second dose of the study or
rescue medication. In order to examine the efficacy of the ini-
tial dose, a second Kaplan-Meier plot was generated that ex-
cluded any data collected after the use of a second dose of the
study or rescue medication.

Secondary outcome measures of pain relief and absence
of photophobia, phonophobia, and nausea were analyzed using
the same logistic regression model used for the primary effi-
cacy analysis. For secondary outcomes related to migraine-
associated symptoms, baseline presence or absence of the
symptom was included as an additional covariate. Primary
analyses of sustained efficacy outcomes were conducted on
the subpopulation of participants with available data.

The overall type I error rate for multiple comparisons across
the ubrogepant doses and primary and secondary efficacy
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outcomes was controlled at a = .05 usinga graphical approach,?*
with the co-primary efficacy outcomes serving as gatekeep-
ers for secondary outcomes (eFigure 1in Supplement 2). Sec-
ondary outcomes were tested in the order in which they ap-
pear in the list of secondary outcomes, except for the 2
migraine-associated symptoms of photophobia and phono-
phobia, which were tested at the same level to allow the recy-
cling of weights among the 2 symptom outcomes. Recycling
of weights between the 2 doses from nausea to pain freedom
was also allowed.

The proportion of participants reporting “no disability, able
to function normally” on the Functional Disability Scale (re-
sponder) was analyzed using the methods used for the pri-
mary efficacy analysis, with baseline functional disability score
included as a covariate.

All statistical tests were 2-sided hypothesis tests per-
formed at the 5% significance level; all CIs were 2-sided 95%
CIs, unless stated otherwise.

Statistical analyses were conducted using SAS version 9.3
(SAS Institute Inc).

.|
Results

Participant Characteristics

In total, 1686 participants were randomized: 563 to placebo,
561 to 25 mg of ubrogepant, and 562 to 50 mg of ubrogepant.
Ofthose randomized, 1465 participants constituted the safety
population, and 1355 constituted the primary analysis popu-
lation (Figure 1). Eighty-six percent (1454 of 1686) of random-
ized participants completed the treatment period; the most
common reason for discontinuation was lack of a qualifying
migraine event (8%; 139 of 1686).

Participants in the safety population were a mean age of
41.5 years. Ninety percent were women; 82%, white; and
16%, black. Ninety-seven percent had taken acute treatments
for migraine. In the primary analysis population, 24% of par-
ticipants reported current use of a preventive migraine medi-
cation. Immediately before treating a qualifying migraine
attack, 59% of participants rated their migraine headache
pain as moderate and 41% rated it as severe. Ninety percent
of participants reported the presence of photophobia at the
time of the qualifying attack, while 81% reported phonopho-
bia and 64% reported nausea at attack baseline. The most fre-
quently reported most bothersome migraine-associated
symptom was photophobia (57%), followed by phonophobia
(26%), and nausea (17%). Treatment groups were similar with
regard to demographics and baseline clinical characteristics
(Table 1).

Efficacy Outcomes

The percentage of participants who reported pain freedom at
2 hours after taking the initial dose (co-primary outcome mea-
sure) was significantly greater in the 50-mg group (21.8% [101
of 464]; OR,1.62[95% CI, 1.14-2.29]; absolute difference, 7.5%
[95% CI, 2.6%-12.5%]; adjusted P = .01) and in the 25-mg group
(20.7% [90 of 435]; OR, 1.56 [95% CI, 1.09-2.22]; absolute dif-
ference, 6.4% [95% CI, 1.5%-11.5%]; adjusted P = .03) than in
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the placebo group (14.3% [65 of 456]) (Table 2; eFigure 2A in
Supplement 2).

The percentage of participants reporting absence of the most
bothersome migraine-associated symptom at 2 hours (co-primary
outcome) was significantly greater in the 50-mg group (38.9% [180
of 463]; OR, 1.65 [95% CI, 1.25-2.20]; absolute difference, 11.5%
[95% CI, 5.4%-17.5%]; adjusted P = .01) but not significantly
greater in the 25-mg group (34.1% [148 of 434]; OR, 1.37[95% CI,
1.02-1.83]; absolute difference, 6.7% [95% CI, 0.6%-12.7%]; ad-
justed P = .07) than in the placebo group (27.4% [125 of 456])
(Table 2; eFigure 2B in Supplement 2). The results of the sensi-
tivity analysis—in which participants who were missing the 2-hour
postdose headache pain severity assessment and nonheadache
migraine symptom assessment were imputed as nonresponders—
confirmed the robustness of the primary analysis results (Table 2).
Results of an additional analysis using multiple imputation for
missing data also confirmed the results of the primary analysis
(eTable 1in Supplement 2).

Time to pain freedom beyond the 2-hour time point, in-
cluding data collected after use of an optional second dose of
the study medication or rescue medication, is presented as a
Kaplan-Meier plot in Figure 2A and B. Maximum efficacy and
separation between the ubrogepant and placebo groups was
observed from 3 to 8 hours after the initial dose, despite greater
rates of rescue medication use in the placebo group. Treat-
ment differences for pain-free rates for active drug minus pla-
cebo, including those who used an optional second dose of the
study or rescue medication (Figure 2A), for the 25-mg dose were
6.4% (95% CI, 1.3%-11.6%) at 2 hours, 11.0% (95% CI, 4.9%-
17.0%) at 3 hours, 15.1% (95% CI, 8.7%-21.6%) at 4 hours, 17.3%
(95% CI, 10.8%-23.8%) at 6 hours, and 14.3% (95% CI, 7.9%-
20.6%) at 8 hours after dosing. The pain-free rates for the 50-mg
dose minus placebo were 7.1% (95% CI, 2.0%-12.2%) at 2 hours,
11.8% (95% CI, 5.9%-17.7%) at 3 hours, 15.2% (95% CI, 8.8%-
21.5%) at 4 hours, 16.9% (95% CI, 10.5%-23.3%) at 6 hours, and
18.1% (95% CI, 11.9%-24.2%) at 8 hours after dosing.

In the pooled ubrogepant group, 37.6% (338 of 899) re-
ceived an optional second dose of the study medication within
24 hours after the initial dose compared with 42.8% (195 of 456)
in the placebo group. Rates of rescue medication use after the
first dose of the study medication were 16.4% for the 50-mg
group, 20.5% for the 25-mg group, and 25.7% for the placebo
group. Rates of rescue medication use after an optional sec-
ond dose of study medication were 9.7% for the 50-mg group,
10.1% for the 25-mg group, and 19.5% for the placebo group.

Excluding data collected after using an optional second
dose or rescue medication, maximal efficacy of a single ini-
tial dose of ubrogepant was also apparent over the 3- to 8-hour
time points (Figure 2C and D). Treatment differences when ex-
cluding data collected after use of an optional second dose of
the study medication or rescue medication when comparing
25 mg of ubrogepant with placebo (Figure 2C) were 6.6% (95%
CI, 1.4%-11.8%) at 2 hours, 12.8% (95% CI, 4.2%-21.5%) at 3
hours, 18.6% (95% CI, 8.4%-28.8%) at 4 hours, 20.6% (95% CI,
9.6%-31.6%) at 6 hours, and 13.5% (95% CI, 2.4%-24.7%)
at 8 hours after dosing. When comparing 50 mg of ubro-
gepant with placebo, the treatment differences were 7.2% (95%
CI, 2.0%-12.3%) at 2 hours, 13.8% (95% CI, 5.5%-22.0%) at

JAMA November 19,2019 Volume 322, Number 19

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 08/27/2022

1891


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.16711?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.16711
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.16711?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.16711
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.16711?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.16711
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.16711?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.16711
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.16711

Research Original Investigation Effect of Ubrogepant vs Placebo on Pain Among Patients With Acute Migraine Headaches

Table 1. Baseline Demographics and Clinical Characteristics

No. (%) of Patients

Ubrogepant
50 mg (n = 488) 25 mg (n = 478) Placebo (n = 499)
Safety Population
Age, mean (SD) [range], y 41.2(12.5)[18-75] 41.6 (12.4) [18-71] 41.7 (12.1) [18-73]
Age group, y
<20 9(1.8) 5(1.0) 9(1.8)
20-29 91 (18.6) 90 (18.8) 91(18.2)
30-39 121 (24.8) 128 (26.8) 124 (24.8)
40-49 134 (27.5) 120 (25.1) 129 (25.9)
50-59 97 (19.9) 89 (18.6) 105 (21.0)
60-69 30(6.1) 42(8.8) 40 (8.0)
>70 6(1.2) 4(0.8) 1(0.2)
Sex
Men 44.(9.0) 47 (9.8) 57 (11.4)
Women 444 (91.0) 431(90.2) 442 (88.6)
Race
White 398 (81.6) 399 (83.5) 399 (80.0)
Black 82 (16.8) 67 (14.0) 82 (16.4)
Asian 2(0.4) 6(1.3) 7(1.4)
American Indian or Alaska Native 2(0.4) 1(0.2) 3(0.6)
Native Hawaiian or other Pacific Islander 1(0.2) 1(0.2) 1(0.2)
Multiple? 3(0.6) 4(0.8) 7(1.4)
Hispanic or Latino ethnicity 107 (21.9) 110 (23.0) 99 (19.8)
Weight, mean (SD), kg 83.5(21.8) 80.8 (20.8) 81.5(22.4)
Height, mean (SD), cm 165.3(8.4) 165.1(8.4) 165.4 (8.5)
BMI, mean (SD) 30.5(7.5) 29.6 (7.0) 29.8(7.7)
Cardiovascular risk category®
High risk (>20% 10-y risk) 19(3.9) 13(2.7) 16 (3.2)
Moderate risk (10%-20% 10-y risk) 42 (8.6) 38(7.9) 37(7.4)
Low risk (<10% 10-y risk) 427 (87.5) 427 (89.3) 446 (89.4)
Migraine diagnosis
Without aura 249 (51.0) 237 (49.6) 264 (52.9)
With aura 106 (21.7) 128 (26.8) 113 (22.6)
Both 133(27.3) 113 (23.6) 122 (24.4)
Migraine disorder duration, y
Mean (SD) 18.1(12.3) 18.9(12.2) 19.2(12.6)
Median (IQR) 16.0 (8.0-26.0) 17.0(10.0-27.0) 17.0 (10.0-28.0)
Average frequency of moderate to severe migraines per month 4.4 (1.8) [2-8] 4.8 (1.8) [2-8] 4.6 (1.8) [2-8)
in last 3 mo, mean (SD) [range]
Acute treatment of migraine©
Yes 470 (96.3) 467 (97.7) 481 (96.4)
NSAID 324 (66.4) 321 (67.2) 315 (63.1)
Triptan 191(39.1) 205 (42.9) 193 (38.7)
Antiemetic agent 21(4.3) 34(7.1) 31(6.2)
Opiate or opiate combination 19 (3.9) 17 (3.6) 19 (3.8)
Barbiturates 6(1.2) 1(0.2) 4(0.8)
Ergot or ergot combinations 2(0.4) 3(0.6) 4(0.8)
Other 118 (24.2) 139 (29.1) 153 (30.7)
Primary Analysis Set
Total, No. 464 435 456
Historical triptan response
Triptan responder® 160 (34.5) 151 (34.7) 159 (34.9)
Triptan insufficient responder® 110 (23.7) 100 (23.0) 106 (23.2)
Insufficient efficacy, No./total (%) 92/110 (83.6) 87/100 (87.0) 81/106 (76.4)
Insufficient tolerability, No./total (%) 15/110(13.6) 12/100(12.0) 20/106 (18.9)
Contraindications, warnings, or precautions, No./total (%) 2/110(1.8) 1/100 (1.0) 3/106 (2.8)
Triptan naive 194 (41.8) 184 (42.3) 191 (41.9)
Concomitant preventive medication for migraine 116 (25.0) 100 (23.0) 111 (24.3)
(continued)
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Table 1. Baseline Demographics and Clinical Characteristics (continued)

No. (%) of Patients

Ubrogepant

50 mg (n = 488)

25 mg (n = 478) Placebo (n = 499)

Headache severity of treated migraine attack

Moderate pain 289 (62.3) 257 (59.1) 258 (56.6)

Severe pain 175 (37.7) 178 (40.9) 198 (43.4)
Migraine-associated symptoms of treated attack

Photophobia 420 (90.5) 399 (91.7) 404 (88.6)

Phonophobia 374 (80.6) 353(81.1) 370(81.1)

Nausea 297 (64.0) 284 (65.3) 279 (61.2)

Vomiting 21 (4.5) 19 (4.4) 22 (4.8)
Most bothersome migraine-associated symptom of treated attack®

Photophobia 265 (57.1) 257 (59.1) 245 (53.7)

Phonophobia 115(24.8) 102 (23.4) 136 (29.8)

Nausea 83(17.9) 75(17.2) 75 (16.4)

Abbreviations: BMI, body mass index, calculated as weight in kilograms divided
by height in meters squared; IQR, interquartile range; NSAID, nonsteroidal
anti-inflammatory drug.

@ Participants who report 2 or more races, including participants who report
white and more than 1other race.

b Assessed using an algorithm based on National Cholesterol Education
Program, Framingham risk factors, presence of heart disease, and other forms
of vascular disease, and diabetes.”

¢ Reflects use as recorded at screening.

dDefined as (1) currently using a triptan or had used in the past 6 months,
and on the occasions that a triptan dose was taken, achieved pain freedom

(no headache pain) at 2 hours after dosing on more than half of those
occasions or as (2) had a response to a triptan as described above but no
longer used a triptan for other reasons.

© Defined as (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 hours after dosing 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 adverse effects; or (4) never used a triptan due to warnings,
precautions, or contraindications.

f Recorded at time of randomization.
8|ncludes 2 participants (0.1%) with missing data.

3 hours, 18.0% (95% CI, 8.3%-27.7%) at 4 hours, 15.8% (95%
CI, 5.2%-26.4%) at 6 hours, and 17.9% (95% CI, 7.3%-28.4%)
at 8 hours after dosing.

Rates of pain freedom 2 hours after the optional second
dose were greater among participants who took an initial 50-mg
dose of ubrogepant followed by a second 50-mg dose of ubro-
gepant (36.1% [26 of 72]) than among those who took an ini-
tial 50-mg dose of ubrogepant followed by placebo (19.0% [15
of 79]; OR, 2.18 [95% CI, 1.02 to 4.69]; absolute difference, 17.1%
[95% CI, 2.9% to 31.1%]). The response rates for participants
who took an initial 25-mg dose of ubrogepant followed by a
second 25-mg dose of ubrogepant (30.1% [25 of 83]) were not
significantly different from those for participants who took an
initial 25-mg dose of ubrogepant followed by placebo (22.7%
[150f 66]; OR, 1.56 [95% CI, 0.72 to 3.36]; absolute difference,
7.4% [95% CI, -7.2% to 21.1%]).

For the secondary outcomes of pain relief from 2 to 24
hours, the responder rates in the 50-mg group were signifi-
cantly greater than in the placebo group (OR, 1.77 [95% CI, 1.35-
2.32]; adjusted P = .01) as they were for sustained pain relief
from 2 to 24 hours (OR, 2.16 [95% CI, 1.59-2.92]; adjusted
P =.01) and for sustained pain freedom from 2 to 24 hours (OR,
1.85[95% CI, 1.20-2.83]; adjusted P = .01). Although the trend
held at the 2-hour mark for the absence of photophobia (OR,
1.52 [95% CI, 1.14-2.02]; adjusted P = .02) and the absence of
phonophobia (OR, 1.39[95% CI, 1.05-1.84]; adjusted P = .04),
responder rates were not significantly greater for the second-
ary outcome of absence of nausea (OR, 1.12 [95% CI, 0.83-
1.51]; Table 2).

More participants in the 50-mg group than in the placebo
group reported the ability to function normally on the Func-

jama.com

tional Disability Scale (additional efficacy variable) at 2 hours
(OR, 1.47[95% CI, 1.09-1.99]), 4 hours (OR, 1.94 [95% CI, 1.46-
2.58]), and 8 hours (OR, 2.02 [95% CI, 1.49-2.73]) after the ini-
tial dose (Table 3). Post hoc analyses of the primary and sec-
ondary outcomes that included trial site as arandom effect in
the model yielded almost identical results as the primary analy-
ses (eTable 2 in Supplement 2).

Adverse Events and Tolerability
The safety population (n = 1465) included 488 participants who
took at least 1 dose of 50 mg of ubrogepant; 478 who took at
least 1dose of 25 mg of ubrogepant; and 499 who took at least
1dose of placebo. An optional blinded second dose was taken
by 384 participants in the ubrogepant groups (99 received 25
mg, 89 received 50 mg, and 196 received placebo) and by 224
participants in the placebo group (all received placebo for the
second dose). In addition, 464 participants in the 50-mg group
and 453 in the 25-mg group took the additional pharmacoki-
netic dose at visit 3.

Treatment-emergent adverse events were reported within
48 hours of taking the initial or optional second dose by 12.9%
(63 0f 488) of participants in the 50-mg group, 9.2% (44 of 478)
in the 25-mg group, and 10.2% (51 of 499) in the placebo group.
Within 30 days after any dose, treatment-emergent adverse
events were reported by 27.3% (133 of 488) of participants in
the 50-mg group, 22.0% (105 of 478) in the 25-mg group, and
22.4% (112 of 499) in the placebo group (Table 4). The inci-
dence of treatment-emergent adverse events was similar be-
tween the ubrogepant groups and the placebo group. Nausea
was the most commonly reported event within the first 48
hours (2% [32 of 1465]) and within 30 days (2% [36 of 1465]).
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Figure 2. Kaplan-Meier Plots of Time to Headache Pain Freedom After Initial Dose
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No serious adverse events occurred within 48 hours after the
initial or optional second dose. Within 30 days of any dose, 1
participant in the 25-mg group reported 7 serious adverse
events related to a bicycle accident; none were considered treat-
ment related. No deaths or discontinuations due to an ad-
verse event were reported.

After the baseline measure, 4 participants had ALT or AST
values that were 3 or more times the ULN (eTable 3 in Supple-
ment 2). These cases were adjudicated by an independent re-
view committee that was blinded to treatment (eTable 4 in
Supplement 2). Three of the 4 cases (all in the 50-mg group) were
deemed unlikely to be related to ubrogepant based on plau-
sible alternative etiologies or confounding factors (eg, intense
exercise leading to muscle injury, underlying fatty liver, and con-
comitant use of diclofenac and trimethoprim and sulfamethoxa-
zole). One case was judged to be possibly related to treatment.

jama.com

study medication.

That participant was initially randomized to the placebo group.
No onein the 25-mg group had ALT or AST values after the base-
line measure that were 3 or more times the ULN. There were no
cases of concurrent elevations of ALT or AST that were 3 or more
times the ULN and total bilirubin 1.5 or more times the ULN. No
cases met potential Hy’s law criteria.'8°

Discussion

In this phase 3 trial involving adults with migraine, the co-
primary outcomes of pain freedom and absence of the most
bothersome migraine-associated symptom at 2 hours after oral
dosing were met for the 50-mg dose but not for the 25-mg dose
of ubrogepant. Both doses of ubrogepant were significantly
more effective than placebo for achieving pain freedom at 2
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hours after taking a dose. Only the 50-mg dose was signifi-
cantly more effective than placebo for achieving the absence
of the most bothersome migraine-associated symptom at 2 hours
after taking the dose. These results suggest that the 50-mg dose
was more effective than the 25-mg dose in the present study. Ad-
ditionally, the fact that 50 mg of ubrogepant was significantly
more effective than placebo for achieving absence of the most
bothersome migraine-associated symptom while 25 mg of ubro-
gepant was not significantly more effective suggests a dose re-
sponse effect between the 25-mg and 50-mg doses for freedom
from the most bothersome associated symptom.

Results of several randomized placebo-controlled trials sup-
port the conclusion that gepants are effective in the acute treat-
ment of migraine.'*14-2122.24 Tyyo recent trials of rimegepant gen-
erated results consistent with those observed in this trial.?> How-
ever, these recent trials differ in timing of evaluated outcome
measures, inclusion of a second dose of the study medication, and
allowable rescue medications. Therefore, comparisons of find-
ings should be avoided or made with an understanding of the de-
sign differences.

The current results indicate that 50 mg of ubrogepant has the
potential to address key treatment goals in the acute treatment
of migraine. Widely used acute prescription treatment options
for migraine include triptans, NSAIDs, and opioids.? Triptans and
ergotamine derivatives have a number of cardiovascular contra-
indications or precautions.” NSAIDs may cause serious gastroin-
testinal and cardiovascular effects.” It has been estimated that
18.6% of women and 19.1% of men aged 22 years or older with epi-
sodic migraine have at least 3 cardiovascular disease disease risk
factors that could contraindicate the use of triptans.2® These re-
sults were obtained in a population sample older than the US
population and may therefore be overestimates. Ubrogepant’s
mechanism of action may make it an option for people who do
not respond to currently available medications. However, people
with cardiovascular and gastrointestinal contraindications to trip-
tans or NSAIDs were not included in this study, so future studies
involving these populations are needed.

Kaplan-Meier plots summarizing the benefit of ubro-
gepant relative to placebo and after the 2-hour time point se-
lected for the primary study outcomes based on the explor-
atory analyses require further evaluation in future studies.
Kaplan-Meier plots summarizing treatment effects from 3 to 8
hours confirm the benefits of ubrogepant relative to placebo.

The changes in neural function initiated by CGRP receptor an-
tagonism in the setting of a migraine attack remain to be deter-
mined. According to the results of this study, the full benefits of
ubrogepant are not captured by the rates of pain freedom at the
2-hour time point, and similar effects have been reported for other
acute treatments of migraine. Other measures of efficacy outcome
measures, such as the rates of pain relief (63%) and normal func-
tion (41%) at 2 hours, and the rate of rescue medication use (26%),
should be considered when assessing the clinical benefit of 50 mg
of ubrogepant.

Limitations

This study has several limitations. First, participants treated their
migraine when headache pain was moderate or severe. This trial
design is recommended for regulatory approval, but is at odds
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Table 4. Overall Summary of Adverse Events by Treatment Group

No. (%) of Patients®

@ Participants are counted only once

Ubrogepant within each category.
50 mg 25 mg Placebo ®Events that began or worsened on
(n = 488) (n=478) (n =499) or after the treatment start date and
Occurring Within 48 Hours After Initial or Optional Second Dose within 30 days of the treatment end
Treatment-emergent adverse events® 63(12.9) 44(9.2) 51(10.2) date for participar?t-s without the
) = . safety follow-up visit. For
22% of participants in any group participants with the safety
Nausea 10 (2.0) 12 (2.5) 10 (2.0) follow-up visit, events that occurred
Bfrzfinzss 7(1.4) 102.1) 8(1.6) at or before the safety follow-up
visit are considered.
Treatment-related® 42 (8.6) 30(6.3) 30 (6.0)
L . ¢ Events that occurred on or after the
21% of participants in any group treatment start date and within 30
Nausea 9(1.8) 9(1.9) 9(1.8) days of the treatment end date for
Dizziness 7(1.4) 8(1.7) 6(1.2) participants without the safety
- . follow-up visit. For participants with
Serious adverse event 0 0 0 the safety follow-up visit, events
Death® 0 0 0 that occurred at or before the safety
Adverse event leading to discontinuation? 0 0 0 follow-up visit are considered.
dme ) .
Occurring Within 30 Days After Any Dose Discontinuation events that
occurred between the treatment
Treatment-emergent adverse events® 133 (27.3) 105 (22.0) 112 (22.4) start date and the safety follow-up
>2% of participants in any group visit or within 30 days after the
Upper respiratory tract infection 13(2.7) 6(1.3) 9(1.8) tr(_eatment end date for part|C|p§nts
without the safety follow-up visit.
N 12 (2. 14 (2. 10 (2.
ausea @2:3) 2:9) 0(2.0) € One participant in the 25-mg group
Nasopharyngitis 11(23) 5(1.0) 1(0.2) reported 7 serious adverse events
Dizziness 10 (2.0) 11(2.3) 9(1.8) (ligament sprain, loss of
Treatment-related® 54 (11.1) 34(7.1) 39(7.8) Consaous.ness..renal hemaFoma,
road traffic accident, splenic
Serious adverse event* 0 1(0.2)® 0 rupture, syncope, and traumatic
Death*® 0 0 0 renal injury) related to a bicycling
Adverse event leading to discontinuation® 0 0 0 accident; none was judged as
related to study treatment.
with the American Headache Society’s guidelinerecommenda- S —
tionto treat at the first sign of headache, usually beforemoderateor ~ Conclusions

severe pain is reached.” The current results may, therefore, not
reflect treatment outcomes for individuals who are treated while
headache pain intensity is mild. Second, adverse event and tol-
erability data from this trial are based on outcomes after a single
migraine attack and do not reflect tolerability after repeated use.
Tolerability data from a long-term extension trial will be reported
separately. Third, the consistency with which ubrogepant relieves
recurrent attacks of migraine, an important treatment consider-
ation for patients, cannot be determined in a single-attack trial.

Among adults with migraine, acute treatment with ubrogepant
compared with placebo led to significantly greater rates of pain
freedom at 2 hours with the 50-mg and 25-mg doses, and absence
of the most bothersome migraine-associated symptom at 2 hours
only with the 50-mg dose. Further research is needed to assess
the effectiveness of ubrogepant against other acute treatments
for migraine and to evaluate the long-term safety of ubrogepant
among unselected patient populations.
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