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Ubrogepant, an Acute Treatment for Migraine, Improved
Patient-Reported Functional Disability and Satisfaction in
2 Single-Attack Phase 3 Randomized Trials, ACHIEVE I and 11

David W. Dodick, MD; Richard B. Lipton, MD; Jessica Ailani, MD; Rashmi B. Halker Singh, MD;
Anand R. Shewale, PhD; Sihui Zhao, PhD; Joel M. Trugman, MD; Sung Yun Yu, BA;
Hema N. Viswanathan, PhD

Objective.—To evaluate the efficacy of ubrogepant on patient-reported functional disability, satisfaction with study medica-
tion, and global impression of change.

Background.—Ubrogepant is a small-molecule, oral calcitonin gene-related peptide receptor antagonist indicated for the
acute treatment of migraine. In 2 phase 3 trials (ACHIEVE 1 and II), ubrogepant demonstrated efficacy vs placebo on the 2
co-primary endpoints of headache pain freedom and absence of the most bothersome migraine-associated symptom at 2 hours
post dose for the 50 and 100 mg doses. Patient-reported outcomes, such as functional disability, satisfaction, and patient global
impression of change, can provide additional evidence of the efficacy of an acute treatment for migraine on clinically meaningful
and patient-relevant outcomes.

Methods.—ACHIEVE I and ACHIEVE Il were multicenter, randomized, double-blind, placebo-controlled, parallel-group,
single-attack trials in adults (18-75 years) with migraine. In ACHIEVE 1, participants were randomized 1:1:1 to placebo or
ubrogepant 50 or 100 mg; in ACHIEVE II, participants were randomized 1:1:1 to placebo or ubrogepant 25 or 50 mg to treat
a migraine attack with moderate or severe headache pain. Participants rated ability to perform daily activities on the Functional
Disability Scale, before dosing and at 1, 2, 4, and 8 hours after the initial dose; satisfaction with study medication at 2 and
24 hours; and impression of overall change in migraine on the Patient Global Impression of Change scale at 2 hours. In pre-
specified analyses for each trial, each outcome was compared between each ubrogepant dose group and the relevant placebo
group. Data were pooled from the ubrogepant S0 mg and placebo groups of the 2 trials in a post hoc analysis.

Results.—In ACHIEVE 1, 559 participants were randomized to placebo, 556 to ubrogepant 50 mg, and 557 to ubroge-
pant 100 mg; in ACHIEVE II, 563 were randomized to placebo, 561 to ubrogepant 25 mg, and 562 to ubrogepant 50 mg.
At 2 hours post dose, significantly higher proportions of ubrogepant-treated participants vs placebo-treated participants
reported being able to function normally (ACHIEVE I: ubrogepant 50 mg, 40.6% [171/421], P = .0012 vs placebo; ubroge-
pant 100 mg, 42.9% [192/448], P < .0001 vs placebo; placebo, 29.8% [136/456]; ACHIEVE II: ubrogepant 25 mg, 42.6%
[185/434], P = .0015 vs placebo; ubrogepant 50 mg, 40.5% [188/464], P = .0118 vs placebo; placebo, 34.2% [156/456];
pooled 50 mg, 40.6% [359/885], vs pooled placebo, 32.0% [292/912]; P < .0001), were satisfied/extremely satisfied with
study medication (ACHIEVE 1I: 50 mg, 36.3% [147/405], P < .0001 vs placebo; 100 mg, 35.8% [149/416], P = .0002 vs
placebo; placebo, 24.1% [104/432]; ACHIEVE II: 25 mg, 35.1% [141/402], P = .0018 vs placebo; 50 mg, 37.8% [163/431],
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P < .0001 vs placebo; placebo, 24.8% [106/427]; pooled ubrogepant S0 mg, 37.1% [310/836], vs pooled placebo, 24.5%
[210/859]; P < .0001), and indicated that their migraine was much/very much better on the Patient Global Impression of
Change scale (ACHIEVE I: 50 mg, 34.4% [103/299], P = .0006 vs placebo; 100 mg, 34.3% [102/297], P = .0009 vs pla-
cebo; placebo, 22.0% [69/313]; ACHIEVE II: 25 mg, 34.1% [124/364], P < .0001 vs placebo; 50 mg, 33.4% [131/392],
P = .0002 vs placebo; placebo, 20.7% [78/376]; pooled 50 mg, 33.9% [234/691], vs pooled placebo, 21.3% [147/689];
P < .0001).

Conclusions.—A significantly higher proportion of participants treated with ubrogepant were able to function normally,
were satisfied with the study medication, and reported clinically meaningful improvement compared with those receiving
placebo. The results reinforce the potential benefits of ubrogepant on patient-centered outcomes in the acute treatment of
migraine.

Key words: migraine, headache, calcitonin gene-related peptide, patient-reported outcomes, quality of life, functional disability

Abbreviations: CGRP calcitonin gene-related peptide, FDS Functional Disability Scale, HRQoL health-related quality
of life, mITT modified intention-to-treat, NSAID nonsteroidal antiinflammatory drug, PGIC Patient
Global Impression of Change, PRO patient-reported outcome
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INTRODUCTION and nausea, are often incapacitating.'> More than
The defining symptoms of a migraine attack, which  half of people with migraine require bed rest during
include headache pain, photophobia, phonophobia, acute attacks."® The negative impact on physical and

Conflict of Interest: David W. Dodick reports the following conflicts: Personal fees: AEON, Alder BioPharmaceuticals, Allergan,
Amgen, Amzak Health, Association of Translational Medicine, Autonomic Technologies, Axsome, Biohaven, Charleston Laboratories,
Clexio, Daniel Edelman Inc., Dr Reddy’s Laboratories/Promius, electroCore LLC, Eli Lilly, eNeura, Equinox, Foresite Capital, Impel,
Ipsen, Neurolief, Nocira, Novartis, Oppenheimer, Pieris, PSL Group Services, Revance, Salvia, Satsuma, Sun Pharma (India), Supernus,
Teva, Theranica, University Health Network, Upjohn (Division of Pfizer), Vedanta, WL Gore, XoC, Zosano, and ZP Opco; Speaking
fees: Amgen, Eli Lilly, Lundbeck, and Novartis Canada; Speakers bureaus: None; CME fees or royalty payments: Academy for
Continued Healthcare Learning, Cambridge University Press, Catamount, Chameleon, Global Access Meetings, Global Life Sciences,
Global Scientific Communications, Haymarket, HealthLogix, Medicom Worldwide, MedLogix Communications, Mednet, Miller
Medical, Oxford University Press, PeerView, Universal Meeting Management, UpToDate (Elsevier), WebMD Health/Medscape, and
Wolters Kluwer Health; Stock options: Aural Analytics, Epien, Healint, King-Devick Technologies, Matterhorn, Nocira, Ontologics,
Precon Health, Second Opinion/Mobile Health, and Theranica; Consulting without fee: Aural Analytics, Epien, Healint, Second
Opinion/Mobile Health; Board of Directors: Epien, King-Devick Technologies, Matterhorn, Ontologics, and Precon Health; Patent:
17189376.1-1466:vTitle: Botulinum Toxin Dosage Regimen for Chronic Migraine Prophylaxis without fee; Research funding: American
Migraine Foundation, Henry Jackson Foundation, PCORI, and US Department of Defense; Professional society fees or reimburse-
ment for travel: American Academy of Neurology, American Brain Foundation, American Headache Society, American Migraine
Foundation, Canadian Headache Society, and International Headache Society. Richard B. Lipton, MD, serves on the editorial boards
of Neurology and Cephalalgia and as senior advisor to Headache. He receives research support from the NIH. He also receives support
from the Migraine Research Foundation and the National Headache Foundation. He has reviewed for the NIA and NINDS; serves as
consultant, advisory board member, or has received honoraria from Alder, Allergan, Amgen, Dr. Reddy’s, Electrocore, Eli Lilly, eNeura
Therapeutics, GlaxoSmithKline, Merck, Novartis, Teva, and Vedanta. He receives royalties from Wolff’s Headache, 8th Edition (Oxford
University Press, 2009) and Informa. He holds stock options in eNeura Therapeutics and Biohaven. Jessica Ailani, MD, reports the
following conflicts from within the past 48 months: Allergan (consulting, speaking, clinical trial), Amgen (consulting, speaking), Alder
(consulting, speaking), Avanir (speaking), Biohaven (consulting, clinical trial), Electrocore (consulting, speaking), Eli Lilly and
Company (consulting, speaking, clinical trial), Neurodiem (honoraria), Neurology live (honoraria), Medscape (consulting), WebMD
(honoraria), Promius (consulting, speaking), Impel (consulting), Revance (consulting), Satsuma (consulting, clinical trial), Zosano
(consulting, clinical trial), Aptus (consulting), Miller Medical Communications (consulting), Alpha sites consulting (consulting),
American Migraine Foundation (clinical trial), Theranica (clinical trial), Current Pain and Headache Reports (editor). Rashmi B.
Halker Singh, MD, has received honoraria from WebMD/Medlink, Amgen, Biohaven, and Allergan. Anand R. Shewale, PhD, is a
full-time employee and stockholder of Allergan plc. Sihui Zhao, PhD, is a full-time employee and stockholder of Allergan plc. Joel M.
Trugman, MD, is a full-time employee and stockholder of Allergan plc. Sung Yun Yu, BA, is a full-time employee and stockholder of
Allergan plc. Hema N. Viswanathan, PhD, is a full-time employee and stockholder of Allergan plc.

Funding: This study was sponsored by Allergan plc, Dublin, Ireland.

ClinicalTrials.gov identifiers: ACHIEVE I, NCT02828020; ACHIEVE II, NCT02867709.



688

emotional functioning, and on participation in social
and leisure activities, can lead to a considerable burden
on health-related quality of life (HRQoL), both during
and between migraine attacks.*® Migraine-associated
disability can result in absence from work, as well as
lost productivity while at work, which contributes to
a substantial economic burden on the individuals,
employers, and society.4’9'12 Migraine was shown to
be the second leading cause of years lost to disability,
according to the 2016 Global Burden of Disease Study.'?

Many people with migraine have treatment man-
agement gaps, including high levels of migraine-
associated disability and dissatisfaction with the effi-
cacy and/or tolerability of their current acute treat-
ment regimen.'*!* Currently available medications
for the acute treatment of migraine attacks may be
ineffective or poorly tolerated in some patients and
are contraindicated in people with certain cardiovas-
cular comorbidities.'*!*!® The recently conducted
2017 Migraine in America Symptoms and Treatment
Study demonstrated that 95.8% of respondents with
migraine (inclusion criteria: at least 3 monthly head-
ache days in the past 3 months and at least 1 headache
day in the past 30 days) who were currently taking an
oral acute prescription medication for headache had at
least 1 unmet need; the most common attack-related
unmet needs were rapid onset (65.3%) and disability
(55.6%)."> New migraine-specific acute medications
that reduce headache-related disability may provide
more treatment options with increased satisfaction for
people with migraine.

Calcitonin gene-related peptide (CGRP) is a neu-
ropeptide that is involved in the pathophysiology of
migraine.'””’ Gepants are small-molecule, CGRP recep-
tor antagonists primarily developed for the acute treat-
ment of migraine.”! Ubrogepant is the first oral gepant
approved for the acute treatment of migraine with or
without aura in adults.”? In the phase 3 ACHIEVE
I and II trials, the percentages of participants with
headache pain freedom 2 hours post dose were sig-
nificantly superior with ubrogepant 25 mg (20.7%),
50 mg (19.2-21.8%), and 100 mg (21.2%) vs placebo
(11.8-14.3%; P < .01). In addition, the percentages of
participants reporting absence of the most bothersome
migraine-associated symptom (photophobia, phono-
phobia or nausea) at 2 hours were significantly greater
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for ubrogepant 50 mg (38.6-38.9%) and 100 mg (37.7%)
than placebo (27.4-27.8%; P < .01), but not for ubroge-
pant 25 mg (34.1%). These benefits were achieved with
good tolerability; the incidence of treatment-emergent
adverse events was similar in the ubrogepant and pla-
cebo groups.?>**

Given the extensive burden and disability associ-
ated with migraine, patient-reported outcome (PRO)
measures of functional disability and satisfaction are
important for understanding the holistic treatment
effect of an acute treatment. We hypothesized that
treatment with ubrogepant is superior to placebo on
improvement of functional disability and satisfaction
with study treatment. Here, we report the results of
the PRO measures evaluated in ACHIEVE I and in
ACHIEVE 11, including assessments of functional
disability, satisfaction with medication, and the partic-
ipant’s global impression of change.

METHODS
Trial Design and Participants.—The designs of
ACHIEVE 1 (ClinicalTrials.gov, NCT02828020) and
ACHIEVE II (NCT02867709; funded by Allergan
plc), including complete inclusion and exclusion cri-
teria, have been published elsewhere.”>** Both trials
were multicenter, randomized, double-blind, place-
bo-controlled, parallel-group, single-attack phase
3 trials conducted in the United States (ACHIEVEI: 89
sites; ACHIEVE I1I: 99 sites). Eligible participants were
18-75 years of age, had a history 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) crite-
ria,”> and must have experienced 2-8 migraine attacks
with moderate to severe headache pain in each of the
3 months before screening. Participants with a current
diagnosis of chronic migraine were excluded; howev-
er, participants with a previous diagnosis of chronic
migraine who were currently experiencing fewer than
15 headache days per month while taking concomitant
preventive treatment were allowed to enroll in the trial.
In ACHIEVEI, participants were randomized 1:1:1
to placebo, ubrogepant 50 mg, or ubrogepant 100 mg;
in ACHIEVE 11, participants were randomized 1:1:1
to placebo, ubrogepant 25 mg, or ubrogepant 50 mg.
In each trial, randomization was stratified by previous
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response to triptans and current use of concomitant
preventive medication for migraine. Participants took
their assigned study medication as soon as possible (no
later than 4 hours after headache onset) to treat a qual-
ifying migraine attack, defined as a migraine attack
with moderate to severe headache pain accompanied
by at least 1 migraine-associated symptom (photopho-
bia, phonophobia, or nausea). The treated migraine
headache must have been new (ie, no other headache
had occurred within 48 hours, and the headache was
not a recurrence of a previous migraine headache) and
not already resolving on its own. An optional second
dose of study medication or a rescue medication (eg,
acetaminophen, nonsteroidal antiinflammatory drug
[NSAID], opioid, antiemetic, triptan) was allowed for
the treatment of moderate or severe headache pain
starting from 2 to 48 hours after the initial dose. For
those who opted to take a second dose of study med-
ication, participants in the ubrogepant groups were
randomized to receive either placebo or ubrogepant
(dose same as initial dose) for the optional second
dose, whereas all participants in the placebo group re-
ceived placebo for the optional second dose. The pro-
tocols were approved by institutional review boards.
All participants provided written informed consent be-
fore initiation of trial procedures. The protocols and all
amendments have been published.”>**

Assessments.—The co-primary and secondary effi-
cacy outcomes of ACHIEVE I and II have been pub-
lished.*** This article reports the results of prespec-
ified efficacy analyses of additional PRO measures
for each treatment group from each trial — namely, the
Functional Disability Scale (FDS), participant satis-
faction with study medication, and Patient Global Im-
pression of Change (PGIC) scale. The results of a post
hoc analysis of pooled data for a comparison of the
pooled ubrogepant 50 mg group vs the pooled placebo
group are also presented.

Participants rated their ability to perform daily
activities on the FDS, a single-item, 4-point response
scale ranging from 0 (“no disability, able to function
normally”) to 3 (“severely impaired, cannot do all
or most things, bed rest may be necessary”)*® before
dosing and at 1, 2, 4, and 8 hours after initial dose.
Responders were defined as participants who provided
a score of 0 (no disability, able to function normally) on
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the FDS. Satisfaction with study medication was rated
on a single-item, 7-point response scale ranging from
“extremely satisfied” (0) to “extremely dissatisfied” (6)
at 2 and 24 hours after dosing. Responders were de-
fined as participants who reported scores of 1 (satis-
fied) or 0 (extremely satisfied). Content validity of the
FDS and satisfaction with study medication was estab-
lished in a separate qualitative study based on concept
elicitation and cognitive interviews in participants with
episodic migraine and chronic migraine. Quantitative
analyses based on clinical trial data supported the con-
vergent validity of the FDS and satisfaction measures
and will be reported elsewhere.

Participants rated their impression of overall
change in their migraine at 2 hours after the initial dose
compared with immediately before taking the study
medication using the PGIC, a single-item, 7-point
rating scale with responses ranging from “very much
better” (0) to “very much worse (6).” Responders were
defined as participants who rated the PGIC as 0 (very
much better) or 1 (much better). Participants com-
pleted all efficacy assessments in an electronic diary.
The responder definitions for the FDS, satisfaction
measures, and the PGIC were based on qualitative
interpretation of the respective response options.

Statistical Analysis.—Each trial had a target sam-
ple size of 550 randomized participants per treatment
group to provide at least 85% power to detect treatment
differences between each ubrogepant dose and placebo
for the co-primary efficacy outcomes.*** The modified
intention-to-treat (mITT) population included all ran-
domized participants who received at least 1 dose of
study medication, recorded baseline migraine head-
ache severity, and reported at least 1 post dose migraine
headache severity rating or migraine-associated symp-
tom outcome at or before 2 hours after the initial dose.
The proportion of participants in the mITT popula-
tion reporting “no disability, able to function nor-
mally” on the FDS before dosing and at 1, 2, 4, and
8 hours after initial dose was analyzed using a logistic
regression model, with categorical terms for treatment
group, historical triptan response (triptan responder,
triptan insufficient responder, or triptan naive), use of
medication for migraine prevention (yes/no), and base-
line headache severity (moderate or severe), with base-
line functional disability score included as a covariate.
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The last observation carried forward approach was
applied to impute missing post-baseline values. The
proportion of participants reporting satisfaction with
study medication (“satisfied” or “extremely satisfied”)
at 2 and 24 hours post initial dose and the proportion
responding “much better” or “very much better” on the
PGIC at 2 hours were analyzed using a logistic regres-
sion model, with categorical terms for treatment group,
historical triptan response, use of medication for
migraine prevention, and baseline headache sever-
ity. For each of these PROs, responder rates in the
25, 50, and 100 mg doses were evaluated vs the rele-
vant placebo group in each trial (prespecified planned
analyses). Responder rates in the pooled ubrogepant
50 mg group were evaluated vs the pooled placebo
group in post hoc pooled analyses. All statistical tests
were 2-sided tests performed at the 5% level of signifi-
cance (ie, P <.05). Multiple testing was not considered
because the PRO endpoints were not primary or sec-
ondary endpoints. All analyses were conducted using
SAS version 9.3 (SAS Institute Inc).

RESULTS

Participant Characteristics.—In ACHIEVE I, 1672
participants were randomly assigned to either place-
bo (n = 559), ubrogepant 50 mg (n = 556), or ubroge-
pant 100 mg (n = 557; Fig. 1).* In ACHIEVE II,
1686 participants were randomized to either placebo
(n = 563), ubrogepant 25 mg (n = 561), or ubrogepant
50 mg (n = 562; Fig. 1).** The mITT population from
ACHIEVE I included 456 participants in the placebo
group, 423 in the ubrogepant 50 mg group, and 448
in the ubrogepant 100 mg group. In ACHIEVE 11, the
mITT population included 456 participants in the pla-
cebo group, 435 in the ubrogepant 25 mg group, and
464 in the ubrogepant 50 mg group. The pooled mITT
population included 912 participants in the pooled
placebo group and 887 in the pooled ubrogepant
50 mg group.

Demographics and baseline clinical characteris-
tics are summarized in the Table 1. Across the trials
and treatment arms, the mean age was 40-41 years;
most participants were female (86.2-91.2%) and white
(79.6-85.7%). Approximately one-quarter (22.3-25.0%)
of participants reported current use of a preventive
migraine medication. Immediately before taking trial
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medication for a qualifying migraine attack (ie, at-
tack baseline), participants reported the presence of
migraine-associated symptoms of photophobia (87.3-
92.2%), phonophobia (74.5-81.1%), and/or nausea
(56.0-65.3%). The most bothersome migraine-associated
symptom was most frequently photophobia (53.7-
59.1%), followed by phonophobia (19.4-29.8%) and
nausea (16.4-22.4%). The distribution of FDS scores at
baseline was similar between treatment groups (Table).
At attack baseline, 28.1-32.7% of participants reported
moderate or severe functional disability on the FDS
and 36.3-40.5% reported mild functional impairment.
Patient-Reported Outcome Measures.—Functional
Disability Scale.—In ACHIEVE I, the proportions of
participants reporting that they had no disability (ie,
able to function normally) were significantly great-
er in the ubrogepant 50 mg and ubrogepant 100 mg
groups than in the placebo group at 2 hours (ubroge-
pant 50 mg, 40.6% [171/421], P = .0012 vs placebo;
ubrogepant 100 mg, 42.9% [192/448], P < .0001 vs
placebo; placebo, 29.8% [136/456]), 4 hours (50 mg,
60.6% [255/421], P < .0001 vs placebo; 100 mg,
60.7% [272/448], P < .0001 vs placebo; place-
bo, 45.2% [206/456]), and 8 hours (50 mg, 78.0%
[329/422], P < .0001 vs placebo; 100 mg, 75.0%
[336/448], P = .0002 vs placebo; placebo, 63.3%
[290/456]; Fig. 2a) post initial dose. In ACHIEVE 11,
rates of normal function were significantly greater
in the ubrogepant 25 mg and the ubrogepant 50 mg
groups vs placebo at 2 hours (ubrogepant 25 mg,
42.6% [185/434], P = .0015 vs placebo; ubrogepant
50 mg, 40.5% [188/464], P = .0118 vs placebo; place-
bo, 34.2%[156/456]), 4 hours (25 mg, 60.1% [261/434],
P < .0001 vs placebo; 50 mg, 60.8% [282/464],
P <.0001 vs placebo; placebo, 47.6% [217/456]), and
8 hours (25 mg, 73.5% [319/434], P < .0001 vs place-
bo; 50 mg, 74.8% [347/464], P <.0001 vs placebo; pla-
cebo, 62.1% [283/456]; Fig. 2b). Participant-reported
rates of normal functional ability were also signifi-
cantly higher in the pooled ubrogepant 50 mg group
than in the pooled placebo group at 2 hours (pooled
ubrogepant 50 mg, 40.6% [359/885]; pooled placebo,
32.0%1[292/912]; P < .0001), 4 hours (60.7% [537/885]
vs 46.4% [423/912]; P < .0001), and 8 hours (76.3%
[676/886] vs 62.8% [573/912]; P < .0001; Fig. 2c). At
2 hours and beyond, the odds of reporting normal
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Table 1.—Baseline Demographics and Clinical Characteristics (mITT Population)*>?*

ACHIEVE 1% ACHIEVE I1** Pooled
Ubrogepant Ubrogepant Ubrogepant Ubrogepant Ubrogepant
Placebo 50 mg 100 mg Placebo 25 mg 50 mg Placebo 50 mg

(m=456) (=423) (n=448) (=456 (=435 (n=464) (n=912) (n=887)

Age (years), mean (SD)t 41 (12) 40 (12) 40 (12) 41 (12) 41(12) 41 (12) 41 (12) 40 (12)
Sex, n (%)
Female 407 (89.3) 380 (89.8) 386 (86.2) 402 (88.2) 393(90.3) 423(91.2) 809 (88.7) 803 (90.5)
Male 49 (10.7) 43 (10.2) 62 (13.8) 54 (11.8) 42(9.7) 41 (8.8) 103 (11.3) 84 (9.5)
Race, n (%)
White 391 (85.7) 349 (82.5) 372 (83.0) 363 (79.6) 365(83.9) 379 (81.7) 754 (82.7) 7728 (82.1)
Black or African 51(11.2) 58 (13.7) 63(14.1) 75(16.4) 60 (13.8) 77 (16.6) 126 (13.8) 135(15.2)
American
Asian 6(1.3) 7(1.7) 4(0.9) 7(1.5) 6(1.4) 2(0.4) 13(1.4) 9(1.0)
American Indian or 3(0.7) 3(0.7) 4(0.9) 3(0.7) 0 2(0.4) 6(0.7) 5(0.6)
Alaska Native
Native Hawaiian or 2(0.4) 1(0.2) 3(0.7) 1(0.2) 1(0.2) 1(0.2) 3(0.3) 2(0.2)
Other Pacific Islander
Multiplei 3(0.7) 5(1.2) 2(0.4) 7(1.5) 3(0.7) 3(0.6) 10 (1.1) 8(0.9)

Hispanic or Latino eth- 48 (10.5) 49 (11.6) 46 (10.3) 84 (18.4) 85(19.5) 97(20.9) 132(14.5) 146 (6.5)
nicity, n (%)
BMI (kg/m?), mean (SD) ~ 29.9 (7.5)  30.1 (8.0) 30.5(8.1) 299(7.7) 29.7(7.1) 30.6(7.6) 29.9(7.6) 30.3(7.8)
On concomitant preven- 106 (23.2) 96 (22.7) 100 (22.3) 111(24.3) 100(23.0) 116(25.0) 217(23.8) 212(23.9)
tive migraine medica-
tion,§ n (%)
Characteristics of treated migraine attack,q n (%)
Headache pain severity

Moderate 287(62.9) 260 (61.5) 288 (64.3) 258 (56.6) 257(59.1) 289(62.3) 545(59.8) 549 (61.9)

Severe 169 (37.1) 163 (38.5) 160 (35.7) 198 (43.4) 178(40.9) 175(37.7) 367 (40.2) 338(38.1)
Presence of migraine-associated symptoms

Photophobia 416 (91.2) 390 (92.2) 391 (87.3) 404 (88.6) 399(91.7)  420(90.5) 820(89.9) 810(91.3)

Phonophobia 362(79.4)  315(74.5) 360 (80.4) 370 (81.1) 353(81.1) 374(80.6) 732(80.3) 689 (77.7)

Nausea 292 (64.0) 237 (56.0) 274(61.2) 279 (61.2) 284(65.3) 297(64.0) 571(62.6) 534(60.2)

Vomiting 26 (5.7) 27 (6.4) 18 (4.0) 22 (4.8) 19 (4.4) 21 (4.5) 48 (5.3) 48 (5.4)
Most bothersome migraine-associated symptom

Photophobia 254 (55.7) 248 (58.6) 246 (54.9) 245(53.7) 257(59.1) 265(57.1) 499 (54.7) 513(57.8)

Phonophobia 98 (21.5) 82 (19.4) 116 (25.9) 136(29.8) 102(23.4) 115(24.8) 234(25.7) 197(22.2)

Nausea 102 (22.4) 90 (21.3) 86(19.2) 75(16.4) 75(17.2) 83(17.9) 177(19.4) 173 (19.5)

Missing 2(0.4) 3(0.7) 0 0 1(0.2) 2(0.1) 2(0.2) 4(0.5)

FDS score at baseline
0-No disability 135(29.6)  139(33.0) 134(29.9) 146 (32.0) 134(30.9) 135(29.1) 281(30.8) 274(30.9)

1-Mildly impaired 172(37.7) 153 (36.3) 179 (40.0) 182(39.9) 167(38.5) 188(40.5) 354 (38.8) 341(38.4)
2-Moderately impaired 113 (24.8) 102 (24.2)  103(23.0) 104(22.8) 95(21.9) 113(24.4) 217(23.8) 215(24.2)
3-Severely impaired 36 (7.9) 27 (6.4) 32(7.1) 24 (5.3) 38 (8.8) 28 (6.0) 60 (6.6) 55(6.2)
Missing 0 2 0 0 1 0 0 2

BMI = body mass index; FDS = functional disability scale; mITT = modified intention-to-treat; SD = standard deviation.
tAge on date of informed consent.

fParticipants who reported >2 races, including participants who reported white and >1 other race.

§Recorded at time of randomization.

YRecorded by participant before taking trial medication.

functioning were nearly twice as high with ubroge- Satisfaction  With  Study  Medication.—In
pant 50 or 100 mg compared with placebo (Fig. 2a,b) ACHIEVE 1, the percentage of participants report-
in ACHIEVE I and II. ing that they were “satisfied” or “extremely satisfied”
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Fig. 2.—Proportion of participants reporting ability to function normally on the Functional Disability Scale in (a) ACHIEVE I, (b)
ACHIEVE 11, and (c) the pooled analysis of ACHIEVE I and II. *P < .01. P values are based on logistic regression with treatment
group, baseline severity, historical triptan response, and use of medication for migraine prevention as factors and baseline value as a
covariate. Missing values post baseline were imputed using the last observation carried forward approach. [Color figure can be viewed
at wileyonlinelibrary.com|]
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Fig. 2.—(Continued).

with study medication was significantly greater in the
ubrogepant 50 mg group and the ubrogepant 100 mg
group than in the placebo group at 2 hours (ubroge-
pant 50 mg, 36.3% [147/405], P < .0001 vs placebo;
ubrogepant 100 mg, 35.8% [149/416], P = .0002 vs pla-
cebo; placebo, 24.1% [104/432]) and 24 hours (50 mg,
61.6% [233/378], P < .0001 vs placebo; 100 mg, 59.0%
[230/390], P < .0001 vs placebo; placebo, 35.3%
[140/397]) after the initial dose (Fig. 3a). In ACHIEVE
I1, satisfaction rates were significantly higher with
ubrogepant 25 mg and ubrogepant 50 mg than place-
bo at 2 hours (25 mg, 35.1% [141/402], P = .0018 vs
placebo; 50 mg, 37.8% [163/431], P < .0001 vs place-
bo; placebo, 24.8% [106/427]) and 24 hours (25 mg,
55.1% [217/411], P < .0001 vs placebo; 50 mg, 60.8%
[253/416], P < .0001 vs placebo; placebo, 39.4%
[162/411]; Fig. 3b). Satisfaction was also significantly
greater in the pooled ubrogepant 50 mg group vs the
pooled placebo group at 2 hours (37.1% [310/836]

vs 24.5% [210/859]; P < .0001) and 24 hours (61.2%
[486/794] vs 37.4% [302/808]; P < .0001; Fig. 3c). In
ACHIEVE I, the odds of reporting satisfaction with
study medication at 24 hours were nearly 3 times
higher in the ubrogepant 50 and 100 mg groups com-
pared with placebo (Fig. 3a). In ACHIEVE 1I, the
odds of reporting satisfaction with study medication
at 24 hours were nearly 2.5 times higher with ubroge-
pant 50 mg than placebo (Fig. 3b).

Patient Global Impression of Change.—At 2 hours
after the initial dose, the proportions of participants
reporting that the overall change in their migraine
was “much better” or “very much better” on the
PGIC were significantly greater in each ubrogepant
group than in the placebo group in ACHIEVE I
(50 mg, 34.4% [103/299], P = .0006 vs placebo;
100 mg, 34.3% [102/297], P = .0009 vs placebo; pla-
cebo, 22.0% [69/313]; Fig. 4a) and in ACHIEVE 11
(25 mg, 34.1% [124/364], P < .0001 vs placebo; 50 mg,
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Fig. 3.—Proportion of participants “satisfied” or “extremely satisfied” with study medication at 2 and 24 hours after initial dose
in (a) ACHIEVE I, (b) ACHIEVE II, and (c) the pooled analysis of ACHIEVE I and II. *P < .002. P values are based on logistic
regression with treatment group, baseline severity, historical triptan response, and use of medication for migraine prevention as

factors. [Color figure can be viewed at wileyonlinelibrary.com]

33.4% [131/392], P = .0002 vs placebo; placebo,
20.7% [78/376]; Fig. 4b). The PGIC responder rate
was also significantly higher in the pooled ubroge-
pant 50 mg group (33.9% [234/691]) than in the
pooled placebo group (21.3% [147/689]; P < .0001;
Fig. 4c). At 2 hours, in ACHIEVE I and II, the
odds of reporting the overall change in migraine as

“better” or “very much better” was nearly twice as
high in the ubrogepant 50 and 100 mg groups com-
pared with the placebo groups (Fig. 4a,b).
Safety.—Treatment-emergent adverse events in
ACHIEVE I and ACHIEVE II have been previously
published®*** and are summarized in Tables S1 and

S2, respectively. The incidence of adverse events was
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Fig. 4.—Proportion of participants reporting that their migraine was “much better” or “very much better” on the Patient Global
Impression of Change scale at 2 hours after initial dose in (a) ACHIEVE 1, (b) ACHIEVE II, and (c) the pooled analysis of
ACHIEVE I and II. *P < .0009. P values are based on logistic regression, with treatment group, baseline severity, historical triptan

response, and use of medication for migraine prevention as factors. [Color figure can be viewed at wileyonlinelibrary.com|]

similar in the ubrogepant and the placebo groups in
each trial.

DISCUSSION

Ideally, a medication for the acute treatment of
migraine should provide rapid and consistent relief
of pain and associated symptoms while restoring the
ability to function, without causing adverse events
or the need for rescue treatment.>”? Treatment with
ubrogepant vs placebo showed significant improve-
ments in freedom from pain and the most bothersome

migraine-associated symptom (co-primary endpoints)
and was well tolerated in the pivotal ACHIEVE tri-
als. 2 As reported herein, ubrogepant also restored
and maintained participants’ ability to function in
daily activities, as demonstrated by the significantly
higher proportions of ubrogepant-treated participants
who reported normal function on the FDS at 2, 4, and
8 hours after the initial dose, compared with placebo-
treated participants. The rate of normal function in-
creased over time in a pattern that mirrored increasing
rates of pain freedom up to 8 hours after the initial
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dose.”>* Of note, the rate of normal function was
consistently higher than the rate of pain freedom at
each time point.>** In comparison to pain free rates,
pain relief rates at 2 hours post dose were higher with
ubrogepant at 50 mg (60.7%) and 100 mg (61.4 vs 49.1%
with placebo) in ACHIEVE I* and at 25 mg (60.5%)
and 50 mg (62.7 vs 48.2% with placebo) in ACHIEVE
I1.>* These results suggest that the pain relief achieved
with ubrogepant can reduce migraine-associated dis-
ability when used for the acute treatment of migraine
attacks and that restoration of functional ability can
occur before freedom from pain.

Despite the array of currently available options for
the acute treatment of migraine, many patients report
being dissatisfied with their treatment because of side
effects or suboptimal effectiveness.'**!3? In the current
trial, significantly higher proportions of participants
who took ubrogepant reported being “satisfied” or
“extremely satisfied” with study medication, compared
with those who took placebo. At 24 hours post dose,
61% of participants in the pooled ubrogepant 50 mg
group were satisfied, compared with 37% in the pooled
placebo group. The significantly higher proportion of
patients reporting improvement in migraine based on
global impression of change (PGIC) with ubrogepant
over placebo further complements previously reported
positive results on efficacy measures of pain and mi-
graine-associated symptoms. Together, these data sup-
port the benefit of ubrogepant in reducing the burden of
migraine. Comparing the current outcomes with those
reported in clinical trials of other acute medications has
challenges due to some inherent differences in the mea-
sures used and other differences in trial design.*>

Current acute treatments for migraine with estab-
lished efficacy (eg, triptans, ergotamine derivatives,
NSAIDs, opioids, and combination analgesic medica-
tions) should be used with caution or may need to be
avoided in patients with specific comorbidities or con-
traindications.”’ Ubrogepant, with its novel mechanism
of action, represents a promising new acute treatment
option that could provide benefit beyond the current mi-
graine-specific acute treatments. The favorable efficacy
and tolerability profile of ubrogepant in the ACHIEVE

23,24

trials suggests that it may be a treatment option for

patients who are inadequately managed on currently
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available treatments or for those who have contraindica-
tions to or intolerable side effects from other treatments.
Strengths and Limitations.—Strengths of the
ACHIEVE rialsincludetheirdouble-blind, placebo-con-
trolled design and the collection of multiple measures of
drug efficacy, including PROs that assessed multiple
perspectives of drug efficacy (eg, pain, migraine-as-
sociated symptoms, functional disability, satisfac-
tion, and patient-reported global impression of change).
Most notably, the improvements in PROs of functional
disability over time, satisfaction with study medication
at 2 and 24 hours, and being “much better” or “very
much better” based on the PGIC compared with pla-
cebo were replicated in both ACHIEVE trials. The ef-
fect of ubrogepant could be different in participants
with migraine attacks of mild pain severity compared
with attacks of moderate to severe pain severity. How-
ever, in keeping with regulatory and clinical trial guide-
lines of the International Headache Society,37 the trial
design required participants to treat only moderate-to-se-
vere attacks, so PRO efficacy data for mild migraine at-
tacks are not available from the current trial. Additional
analyses of potential interactions between baseline FDS
severity and treatment response may be informative.
The duration of follow-up for the FDS was limited
to 1-8 hours after the initial dose. Ubrogepant has an
elimination half-life of approximately 5-7 hours.?? As-
sessments of PRO measures through 48 hours and lon-
ger after treatment and during real-world use can bet-
ter capture the full extent of the impact of ubrogepant
on functional disability and HRQoL. Additional PRO
measures that further evaluate improvement in terms of
work productivity or HRQoL in future phase 4 trials and
real-world effectiveness studies can provide more
insights into the impact of this novel acute treatment.

CONCLUSIONS

In ACHIEVE 1 and II, ubrogepant significantly
improved rates of freedom from and relief of migraine
headache pain at 2 hours post initial dose vs placebo.
In each trial and in a pooled analysis of the 2 trials,
significantly higher proportions of ubrogepant-treated
patients reported being able to function normally at 2,
4, and 8 hours after the initial dose. Compared with
placebo, ubrogepant-treated patients also reported
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significantly higher rates of satisfaction with study
medication and global improvement in migraine. The
results of these patient-centered outcomes are clini-
cally meaningful and reinforce the potential benefits of
ubrogepant in the acute treatment of migraine.
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