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IMPORTANCE Ubrogepant is an oral calcitonin gene–related peptide receptor antagonist

under investigation for acute treatment of migraine.

OBJECTIVE To evaluate the efficacy and tolerability of ubrogepant compared with placebo for

acute treatment of a single migraine attack.

DESIGN, SETTING, AND PARTICIPANTS Phase 3,multicenter, randomized, double-blind,

placebo-controlled, single-attack, clinical trial (ACHIEVE II) 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 8migraine attacks per month.

INTERVENTIONS Ubrogepant 50mg (n = 562), ubrogepant 25mg (n = 561), or placebo

(n = 563) for a migraine attack of moderate or severe pain intensity.

MAIN OUTCOMES ANDMEASURES Co-primary efficacy outcomeswere pain freedom and

absence of the participant-designatedmost bothersomemigraine-associated symptom

(among photophobia, phonophobia, and nausea) at 2 hours after taking themedication.

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 50mg vs placebo, 7.5%; 95% CI,

2.6%-12.5%; P = .01; 25 mg vs placebo, 6.4%; 95% CI, 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 50mg vs placebo, 11.5%;

95% CI, 5.4%-17.5%; P = .01; 25 mg vs placebo, 6.7%; 95% CI, 0.6%-12.7%; P = .07). Themost

common adverse events within 48 hours of any dose were nausea (50mg, 10 of 488 [2.0%];

25mg, 12 of 478 [2.5%]; and placebo, 10 of 499 [2.0%]) and dizziness (50mg, 7 of 488

[1.4%]; 25mg, 10 of 478 [2.1%]; placebo, 8 of 499 [1.6%]).

CONCLUSIONS AND RELEVANCE Among adults withmigraine, 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 themost 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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M
igraine is a burdensome and prevalent neurological

disease affecting approximately 1 billion people

worldwide.1,2 Characteristic symptoms ofmigraine

include headache lasting 4 to 72 hours, nausea, and sensitiv-

ity to external stimuli (photophobia and phonophobia).3 The

disabling symptoms ofmigraine are associatedwith negative

effects on all aspects of life, including physical and mental

health, relationships, career, and financialwell-being.4-6 Sev-

eral medications are available for acute treatment of mi-

graine (eg, triptans, nonsteroidal anti-inflammatory drugs

[NSAIDs], combination analgesics).7Manypatients have con-

traindications to available acute treatments while others are

dissatisfied because of adverse effects or suboptimal treat-

ment effectiveness.8,9 Inadequately treatedmigraine attacks

may lead to medication overuse, potentially resulting in in-

creasingattack frequencyormedicationoveruseheadache.10,11

Multiple lines of evidence support a role for calcitonin ge-

ne–related peptide (CGRP) in the pathogenesis of migraine.12

Small-molecule,CGRPreceptorantagonists, knownasgepants,

are under development andhave shownefficacy for the acute

treatment ofmigraine.13,14Ubrogepant is anoral gepant being

developed for the acute treatment ofmigraine thatwas supe-

rior to placebo for achieving 2-hour pain freedom for 25-mg,

50-mg, and 100-mgdoses in a phase 2b dose-ranging study.15

The present phase 3 ACHIEVE II trial was performed to

evaluate the efficacy and tolerability of ubrogepant 25mgand

50mg 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-

manAssociates Institutional ReviewBoard, 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 thediscretionandwiththeapprovalof their clinical sites.The

trial protocol and statistical analysis plan are in Supplement 1.

Study Population

Tobe 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 consistentwith a diagnosis according to the Inter-

national Classification ofHeadacheDisorders Criteria, 3rd edi-

tion (beta version) (ICHD-3-beta),16 and have experienced be-

tween 2 and 8 migraine attacks with moderate to severe

headache pain in each of the 3months before screening. Par-

ticipantswere also required tohavemigraineonset 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.

Keyexclusioncriteria includeddifficultydistinguishingmi-

graine from tension-typeor other headaches; current diagno-

sis of chronic migraine as defined by the ICHD-3-beta16 (par-

ticipants with a previous diagnosis of chronic migraine who

were currentlyhaving fewer than 15headachedayspermonth

while taking concomitant preventive treatmentwere allowed

in the study); takingmedication for treatment ofmigraine at-

tacks on 10 or more days per month in any of the previous 3

months; clinically significanthematologic, endocrine, cardio-

vascular, cerebrovascular, pulmonary, renal, hepatic, gastro-

intestinal, or neurologic disease; and a history of 15 or more

headachedayspermonthonaverage in theprevious6months.

Participants self-reported race/ethnicity based on fixed cat-

egories. Race/ethnicity datawere collected to provide insight

into thedemographiccharacteristicsof the trialpopulationand

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-

ticipantexited the trial onFebruary26,2018.Participantswere

randomized 1:1:1 to placebo, 25mg of ubrogepant, or 50mg of

ubrogepant (Figure 1). Randomization was stratified by previ-

ous response to triptans and current use of concomitant pre-

ventivemedication formigraine. The randomization schedule

was computer generated using a block size of 6 and managed

using an automated interactive web-response system.

The trial included4clinicvisits and 1 follow-upphonecall:

screening (visit 1), randomization (visit 2), return to clinic af-

ter treating qualifyingmigraine (visit 3), follow-up phone call

14 days aftermigraine treatment, and a safety follow-up (visit

4) conducted 4 weeks after visit 3.

Participants took 1 tablet of study medication (placebo,

25mg of ubrogepant, or 50mg of ubrogepant) as soon as pos-

siblewithin4hoursof theonsetofaqualifyingmigraineattack.

Patients qualified if they met all of the following conditions:

hadmoderateorseveremigraineheadacheseverity;hadat least

1 migraine-associated symptom of photophobia, phonopho-

bia, or nausea; had taken studymedication within 4 hours of

migraine headache onset; had not taken any of the prohib-

ited medication (eg, triptan, ergot derivative, opioid, NSAID,

anyanalgesic, antiemeticagent,orprotonpumpinhibitor);had

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 50mg (21.8%) or 25mg (20.7%) than

with placebo (14.3%). Rates of freedom from themost

bothersomemigraine-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

themost bothersomemigraine-associated symptom at 2 hours

only with the 50-mg dose.
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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 ofmoderate or severeheadache start-

ing from2to48hoursafter the initialdose.Redosingwithstudy

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. Participantswho 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.Onceparticipantshad

taken rescuemedication, they could not take an optional sec-

onddose.Rescuemedication couldbe taken if needed2hours

after theoptional seconddoseof the studymedication.Anad-

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 andOutcomes

Participants completed efficacy assessments in an electronic

diary.Headachepain 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

dosewas taken, at the timeof the seconddose and 2hours af-

ter the second dose. Use of rescuemedication or the optional

seconddoseof thestudymedicationandthe incidenceofhead-

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

mostbothersomemigraine-associatedsymptom.Pain freedom

Figure 1. Flow Through the ACHIEVE II Randomized Trial of Ubrogepant vs Placebo for Treating Patients

WithMigraine Headaches

688 Excluded

622 Did not meet inclusion criteria

3 Protocol violationa

1 Adverse eventb

1 Pregnancy

3 Other reasons

30 Withdrew consent

28 Lost to follow-up

2374 Patients with migraines were
assessed for eligibility

1686 Randomized

464 Included in the primary analysisc

488 Safety populationd

435 Included in the primary analysisc

478 Safety population

456 Included in the primary analysisc

499 Safety population

75 Discontinued

42 Lack of qualifying
migraine event

20 Lost to follow-up

8 Withdrew consent

3 Protocol violation

2 Adverse event

87 Discontinued

55 Lack of qualifying
migraine event

20 Lost to follow-up

9 Withdrew consent

2 Protocol violation

1 Adverse event

70 Discontinued

42 Lack of qualifying
migraine event

17 Lost to follow-up

7 Withdrew consent

3 Protocol violation

1 Adverse event

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

aOne 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.

bOne participant discontinued before

randomization due to a serious

adverse event of renal vein

thrombosis.

c The primary analysis set used for

efficacy analyses included all

randomized participants who

received at least 1 dose 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

the initial dose.

dAnother 2 participants who took the

studymedication but hadmissing or

partial data for the dosing date were

excluded from the safety

population.

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

jama.com (Reprinted) JAMA November 19, 2019 Volume 322, Number 19 1889

© 2019 American Medical Association. All rights reserved.

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

http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.16711


was defined as reduction in headache severity frommoderate

or severepainatbaseline tonopain.Participants identified the

most bothersomemigraine-associated symptom (among pho-

tophobia, phonophobia, and nausea) at the time of the quali-

fyingmigraineattack.Theprimaryefficacyoutcomeswereab-

senceofwhataparticipanthadselectedasthemostbothersome

associated symptom2hours after dosing. The studywas to be

considered a success if at least 1 ubrogepant dosewasmore ef-

fective than placebo for both co-primary outcomes after mul-

tiplicity adjustment.

Secondary efficacy outcomes included pain relief at 2

hours, sustainedpain relief from2 to24hours, sustainedpain

freedom from 2 to 24 hours, and absence of each migraine-

associated symptom (photophobia, phonophobia, nausea) at

2hours. Pain reliefwasdefined as reductionof headachepain

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.

TheFunctionalDisability Scale, a single itemused tomea-

sure participants’ ability to function normally,17 was com-

pleted before dosing and at 1, 2, 4, and8hours after the initial

dose. The response options range from 0 (no disability, able

to functionnormally) to 3 (severely impaired, cannot do all or

most things, bed rest may be necessary).

Tolerability assessments includedmonitoring of adverse

events occurringwithin48hours 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-hourwindow)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),alongwith totalbilirubinvalues2ormore times theULN

andalkalinephosphatase values less than2 times theULN, all

based on blood draws collected within a 24-hour period.18,19

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.18,19

Statistical Analysis

A target sample size of 550 randomizedparticipants 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

absenceof themostbothersomeassociatedsymptomat2hours

based on the average response rates across previous phase 2b

andphase 3 studies across the gepant class20-22 and thephase

2b study of ubrogepant.15 The target sample size would also

provide at least 60%power todetect treatmentdifferences for

secondary efficacy outcomes.

The full analysis set included all randomized partici-

pants. Theprimary analysis set for efficacy analyses included

all randomizedparticipantswho received at least 1 dose of the

studymedication, recorded a baselinemigraine headache se-

verity rating, and reported at least 1 postdosemigraine 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 freedomand ab-

senceofthemostbothersomeassociatedsymptomat2hoursaf-

tertheinitialdosewereanalyzedusingalogisticregressionmodel

withcategorical termsfor treatmentgroup,historical triptanre-

sponse,useofmedicationformigraineprevention,andbaseline

headache severity. The analysis of themost bothersome asso-

ciated symptomat 2 hours also included a categorical term for

thetypeof themostbothersomemigraine–associatedsymptom

identified at baseline. Treatment comparisons were based on

model-derived odds ratios (ORs) and their associated 95%CIs.

Two-sidedPvaluesarereported.Absolutedifferencesvsplacebo

andassociated95%CIswerebasedontheMiettinen-Nurminen

method.The lastobservationcarried forwardapproachwas the

primary imputationmethod formissingposttreatmentvalues.

Asensitivityanalysisthat imputedparticipantswithmissingdata

at2hoursasnonresponders—provided that theparticipanthad

at least 1postdosevaluebefore2hoursafter the initialdose—was

conductedfor theprimaryefficacyoutcomes.Posthocanalyses,

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 regressionmodel to imputemiss-

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 forhistorical triptan response,useofmedication for

migraine prevention, and baseline headache severity. For ab-

senceof themostbothersomesymptom,a categorical termfor

the type of most bothersome migraine-associated symptom

identified at baselinewas also included in the imputation and

analysis models.

In an exploratory analysis, Kaplan-Meier plots of time to

pain freedomfrom2to48hoursafter the initial dosewerecon-

structed.Thefirstof thesetime-to-eventanalyses includeddata

collected after taking an optional second dose of the study or

rescuemedication. In order to examine the efficacy of the ini-

tial dose, a second Kaplan-Meier plot was generated that ex-

cluded anydata collected after the use of a seconddose of the

study or rescue medication.

Secondary outcome measures of pain relief and absence

ofphotophobia,phonophobia,andnauseawereanalyzedusing

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.

Theoverall type Ierror rate formultiplecomparisonsacross

the ubrogepant doses and primary and secondary efficacy
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outcomeswascontrolledatα = .05usingagraphicalapproach,23

with the co-primary efficacy outcomes serving as gatekeep-

ers for secondary outcomes (eFigure 1 in 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,whichwere 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.

Theproportionofparticipants reporting“nodisability, able

to function normally” on the Functional Disability Scale (re-

sponder) was analyzed using the methods used for the pri-

maryefficacyanalysis,withbaseline functionaldisability 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 analyseswere conductedusing SASversion9.3

(SAS Institute Inc).

Results

Participant Characteristics

In total, 1686 participants were randomized: 563 to placebo,

561 to 25mg of ubrogepant, and 562 to 50mg of ubrogepant.

Of those randomized, 1465participants 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. Themost 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

2hours after taking the initial dose (co-primaryoutcomemea-

sure)was significantly greater in the 50-mggroup (21.8% [101

of 464];OR, 1.62 [95%CI, 1.14-2.29]; absolutedifference, 7.5%

[95%CI, 2.6%-12.5%]; adjustedP = .01) and in the25-mggroup

(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

the placebo group (14.3% [65 of 456]) (Table 2; eFigure 2A in

Supplement 2).

Thepercentageofparticipantsreportingabsenceofthemost

bothersomemigraine-associatedsymptomat2hours(co-primary

outcome)wassignificantlygreaterinthe50-mggroup(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 the25-mggroup(34.1%[148of434];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-

tivityanalysis—inwhichparticipantswhoweremissingthe2-hour

postdoseheadachepainseverityassessmentandnonheadache

migrainesymptomassessmentwereimputedasnonresponders—

confirmedtherobustnessoftheprimaryanalysisresults(Table2).

Results of an additional analysis usingmultiple imputation for

missing data also confirmed the results of the primary analysis

(eTable 1 in 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 studymedication or rescue medication, is presented as a

Kaplan-Meier plot inFigure 2A andB.Maximumefficacy and

separation between the ubrogepant and placebo groups was

observed from3to8hoursafter the initialdose,despitegreater

rates of rescue medication use in the placebo group. Treat-

ment differences for pain-free rates for active drugminuspla-

cebo, including thosewhousedanoptional seconddoseof the

studyorrescuemedication(Figure2A), for the25-mgdosewere

6.4% (95% CI, 1.3%-11.6%) at 2 hours, 11.0% (95% CI, 4.9%-

17.0%) at 3hours, 15.1% (95%CI, 8.7%-21.6%) at 4hours, 17.3%

(95% CI, 10.8%-23.8%) at 6 hours, and 14.3% (95% CI, 7.9%-

20.6%)at8hoursafterdosing.Thepain-freerates for the50-mg

doseminusplacebowere7.1%(95%CI, 2.0%-12.2%)at2hours,

11.8% (95% CI, 5.9%-17.7%) at 3 hours, 15.2% (95% CI, 8.8%-

21.5%) at4hours, 16.9% (95%CI, 10.5%-23.3%) at 6hours, 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-

ceivedanoptional seconddoseof the studymedicationwithin

24hoursafter the initialdosecomparedwith42.8%(195of456)

in the placebo group. Rates of rescuemedicationuse 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-

onddoseof studymedicationwere9.7% for the 50-mggroup,

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 doseofubrogepantwas also apparent over the3- to8-hour

timepoints (Figure2CandD).Treatmentdifferenceswhenex-

cluding data collected after use of an optional second dose of

the study medication or rescue medication when comparing

25mgofubrogepantwithplacebo (Figure 2C)were6.6% (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 4hours, 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-

gepantwithplacebo, the treatmentdifferenceswere7.2%(95%

CI, 2.0%-12.3%) at 2 hours, 13.8% (95% CI, 5.5%-22.0%) at
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Table 1. Baseline Demographics and Clinical Characteristics

No. (%) of Patients

Ubrogepant

Placebo (n = 499)50 mg (n = 488) 25 mg (n = 478)

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)

Multiplea 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 categoryb

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
in last 3 mo, mean (SD) [range]

4.4 (1.8) [2-8] 4.8 (1.8) [2-8] 4.6 (1.8) [2-8)

Acute treatment of migrainec

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 responderd 160 (34.5) 151 (34.7) 159 (34.9)

Triptan insufficient respondere 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 naïve 194 (41.8) 184 (42.3) 191 (41.9)

Concomitant preventive medication for migrainef 116 (25.0) 100 (23.0) 111 (24.3)

(continued)
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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

doseweregreateramongparticipantswhotookan initial50-mg

dose of ubrogepant followedby a second50-mgdose of ubro-

gepant (36.1% [26 of 72]) than among those who took an ini-

tial 50-mgdose of ubrogepant followedbyplacebo (19.0% [15

of79];OR,2.18 [95%CI, 1.02 to4.69]; absolutedifference, 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

significantlydifferent fromthose for participantswho tookan

initial 25-mg dose of ubrogepant followed by placebo (22.7%

[15 of 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-

cantlygreater than in theplacebogroup (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 sustainedpain freedomfrom2to24hours (OR,

1.85 [95%CI, 1.20-2.83]; adjustedP = .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 rateswere 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-

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]), and8hours (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 a randomeffect in

themodelyieldedalmost identical resultsas theprimaryanaly-

ses (eTable 2 in Supplement 2).

Adverse Events and Tolerability

Thesafetypopulation (n = 1465) included488participantswho

took at least 1 dose of 50 mg of ubrogepant; 478 who took at

least 1 dose of 25mgof ubrogepant; and499who took at least

1 dose of placebo. An optional blinded second dosewas taken

by 384 participants in the ubrogepant groups (99 received 25

mg, 89 received 50mg, and 196 received placebo) and by 224

participants in the placebo group (all received placebo for the

seconddose). In addition,464participants in the50-mggroup

and 453 in the 25-mg group took the additional pharmacoki-

netic dose at visit 3.

Treatment-emergent adverseeventswere reportedwithin

48hours of taking the initial or optional seconddoseby 12.9%

(63of488)ofparticipants in the50-mggroup,9.2%(44of478)

in the25-mggroup, and 10.2%(51of499) in theplacebogroup.

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]).

Table 1. Baseline Demographics and Clinical Characteristics (continued)

No. (%) of Patients

Ubrogepant

Placebo (n = 499)50 mg (n = 488) 25 mg (n = 478)

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 attackg

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, bodymass index, calculated as weight in kilograms divided

by height in meters squared; IQR, interquartile range; NSAID, nonsteroidal

anti-inflammatory drug.

a Participants who report 2 or more races, including participants who report

white andmore than 1 other race.

bAssessed using an algorithm based on National Cholesterol Education

Program, Framingham risk factors, presence of heart disease, and other forms

of vascular disease, and diabetes.7

c Reflects use as recorded at screening.

dDefined as (1) currently using a triptan or had used in the past 6months,

and on the occasions that a triptan dose was taken, achieved pain freedom

(no headache pain) at 2 hours after dosing onmore 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.

eDefined 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 onmore 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.

g Includes 2 participants (0.1%) with missing data.
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No serious adverse events occurredwithin 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 relatedtoabicycleaccident;nonewereconsideredtreat-

ment related. No deaths or discontinuations due to an ad-

verse event were reported.

After the baselinemeasure, 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

Supplement2).Threeofthe4cases(all inthe50-mggroup)were

deemed unlikely to be related to ubrogepant based on plau-

sible alternative etiologies or confounding factors (eg, intense

exercise leadingtomuscle injury,underlyingfatty liver,andcon-

comitantuseofdiclofenacandtrimethoprimandsulfamethoxa-

zole). One casewas judged to be possibly related to treatment.

Thatparticipantwas initially randomized to theplacebogroup.

Noone inthe25-mggrouphadALTorASTvaluesafter thebase-

linemeasure thatwere3ormore times theULN.Therewereno

casesofconcurrentelevationsofALTorASTthatwere3ormore

times theULNand total bilirubin 1.5ormore times theULN.No

casesmet potential Hy’s law criteria.18,19

Discussion

In this phase 3 trial involving adults with migraine, the co-

primary outcomes of pain freedom and absence of the most

bothersomemigraine-associatedsymptomat2hoursafteroral

dosingweremet for the50-mgdosebutnot for the25-mgdose

of ubrogepant. Both doses of ubrogepant were significantly

more effective than placebo for achieving pain freedom at 2

Figure 2. Kaplan-Meier Plots of Time to Headache Pain FreedomAfter Initial Dose
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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

ofthemostbothersomemigraine–associatedsymptomat2hours

after taking thedose.These results suggest that the50-mgdose

wasmoreeffectivethanthe25-mgdose inthepresentstudy.Ad-

ditionally, the fact that 50 mg of ubrogepant was significantly

more effective than placebo for achieving absence of themost

bothersomemigraine-associatedsymptomwhile25mgofubro-

gepant was not significantlymore effective suggests a dose re-

sponseeffect between the25-mgand50-mgdoses for freedom

from themost bothersome associated symptom.

Resultsofseveral randomizedplacebo-controlledtrialssup-

port theconclusion thatgepantsareeffective in theacute treat-

mentofmigraine.13,14,21,22,24Tworecenttrialsofrimegepantgen-

eratedresultsconsistentwiththoseobservedinthistrial.21,22How-

ever, these recent trials differ in timing of evaluated outcome

measures, inclusionofaseconddoseofthestudymedication,and

allowable rescuemedications. Therefore, comparisons of find-

ingsshouldbeavoidedormadewithanunderstandingofthede-

sign differences.

Thecurrentresults indicatethat50mgofubrogepanthasthe

potential to address key treatment goals in the acute treatment

ofmigraine.Widely used acute prescription treatment options

formigraineincludetriptans,NSAIDs,andopioids.25Triptansand

ergotaminederivativeshaveanumberofcardiovascularcontra-

indicationsorprecautions.7NSAIDsmaycauseseriousgastroin-

testinal and cardiovascular effects.7 It has been estimated that

18.6%ofwomenand19.1%ofmenaged22yearsorolderwithepi-

sodicmigrainehaveat least3cardiovasculardiseasediseaserisk

factors that couldcontraindicate theuseof triptans.26These re-

sults were obtained in a population sample older than the US

population andmay therefore be overestimates. Ubrogepant’s

mechanismof actionmaymake it an option for peoplewho do

notrespondtocurrentlyavailablemedications.However,people

withcardiovascularandgastrointestinalcontraindicationstotrip-

tansorNSAIDswerenot included inthis study, so futurestudies

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.

ThechangesinneuralfunctioninitiatedbyCGRPreceptoran-

tagonism in the setting of amigraine attack remain to be deter-

mined.According to the resultsof this study, the full benefitsof

ubrogepant arenot capturedby the ratesofpain freedomat the

2-hourtimepoint,andsimilareffectshavebeenreportedforother

acutetreatmentsofmigraine.Othermeasuresofefficacyoutcome

measures, suchas theratesofpainrelief (63%)andnormal func-

tion(41%)at2hours,andtherateofrescuemedicationuse(26%),

shouldbeconsideredwhenassessingtheclinicalbenefitof50mg

of ubrogepant.

Limitations

Thisstudyhasseveral limitations.First,participantstreatedtheir

migrainewhenheadachepainwasmoderateorsevere.This trial

design is recommended for regulatory approval, but is at oddsT
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with theAmericanHeadacheSociety’sguideline recommenda-

tiontotreatatthefirstsignofheadache,usuallybeforemoderateor

severe pain is reached.7The current resultsmay, therefore, not

reflect treatmentoutcomesfor individualswhoaretreatedwhile

headachepain intensity ismild. Second, adverse event and tol-

erabilitydata fromthis trial arebasedonoutcomesafterasingle

migraineattackanddonotreflect tolerabilityafter repeateduse.

Tolerabilitydatafromalong-termextensiontrialwillbereported

separately.Third,theconsistencywithwhichubrogepantrelieves

recurrentattacksofmigraine,an important treatmentconsider-

ation for patients, cannot bedetermined in a single-attack trial.

Conclusions

Amongadultswithmigraine, acute treatmentwithubrogepant

comparedwithplacebo led to significantly greater rates of pain

freedomat2hourswiththe50-mgand25-mgdoses,andabsence

ofthemostbothersomemigraine-associatedsymptomat2hours

onlywith the 50-mgdose. Further research is needed to assess

the effectiveness of ubrogepant against other acute treatments

formigraineandtoevaluate the long-termsafetyofubrogepant

amongunselected patient populations.
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c Events that occurred on or after the
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days of the treatment end date for

participants without the safety
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that occurred at or before the safety

follow-up visit are considered.

dDiscontinuation events that
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treatment end date for participants

without the safety follow-up visit.
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accident; none was judged as

related to study treatment.
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