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Abstract

Background: Triptans are the first-line option for the acute treatment of migraine attacks; however, triptans are con-
traindicated in people with certain underlying cardiovascular risk factors and are associated with inadequate efficacy
or poor tolerability in some individuals. Ubrogepant is an oral calcitonin gene-related peptide receptor antagonist
approved for the acute treatment of migraine.

Methods: This post hoc analysis of the phase 3 ACHIEVE trials examined the impact of ubrogepant on the Functional
Disability Scale (FDS), satisfaction with medication, and Patient Global Impression of Change (PGIC) in participants
who were self-reported triptan insufficient responders (TIRs), defined as those who are unable to take triptans due to
contraindications, tolerability issues, or insufficient efficacy. Responder definitions for the FDS, satisfaction measures,
and PGIC were based on qualitative interpretation of the respective response options for the pooled ubrogepant

50 mg and placebo groups.

Results: Inthe pooled analysis population (n=1799), 451 (25%) participants were TIRs, with most (80%) reporting
insufficient efficacy with triptan use. A significantly higher proportion of TIRs treated with ubrogepant vs placebo
reported being able to function normally from 2 to 8 h post dose (P < 0.05). Notably, significance was demonstrated
at the time of the primary outcome assessments (2 h post dose), where rates of normal function were 38% for
ubrogepant vs 29% for placebo (P=0.048). A greater proportion of TIRs in the ubrogepant arm vs the placebo arm
were satisfied with treatment at 2 (33% vs 21%, P=0.006) and 24 h (58% vs 28%, P< 0.001) and indicated that their
migraine improved at 2 h vs placebo (30% vs 18%, P=0.006). Results were generally similar in the insufficient efficacy
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signals identified.

registered August 16, 2016.
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subpopulation of TIRs as in the overall TIRs group. Ubrogepant was safe and well tolerated in TIRs, with no new safety
Conclusions: In people with migraine who are TIRs, individuals treated with ubrogepant had favorable 2-h out-
comes, as measured by the FDS, satisfaction with medication, and PGIC, compared with placebo.

Trial registration: ClinicalTrials.gov: NCT02828020 (ACHIEVE 1), registered July 11, 2016; NCT02867709 (ACHIEVE I1),
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Introduction

Migraine is a complex, chronic neurological disease that
is a leading cause of years lived with disability globally
[1, 2]. Symptoms associated with migraine can be severe
and often debilitating [3, 4]. Repeated attacks can ulti-
mately have a negative impact on relationships, finances,
and overall well-being [4, 5]. The burden associated with
migraine remains high and severely impacts an individu-
al’s health-related quality of life (HRQoL) [4, 5].

Triptans have established efficacy and are widely pre-
scribed as first-line acute treatment for moderate or
severe migraine attacks [6, 7]. Triptans constrict arter-
ies and have been associated with ischemic events [8, 9];
they are contraindicated in persons with symptomatic
cardiovascular (CV) disease (e.g., history of myocardial
infarction or stroke, peripheral vascular disease, uncon-
trolled hypertension) and carry a warning or precaution
for use in those with CV risk factors [10, 11]. A claims-
based analysis found that at least 20% of individuals with
migraine had at least 1 significant CV contraindication
to triptans and an additional 25% of individuals had 2 or
more CV risk factors consistent with warnings and pre-
cautions to triptan use [12].

Although triptans are an effective acute treatment
option, many people report dissatisfaction with triptans
due to insufficient efficacy or issues with tolerability.
Results from the Migraine in America Symptoms and
Treatment study found that 44% of individuals who
responded to the survey reported inadequate treatment
response with triptans [7]. Furthermore, individuals with
insufficient response with triptans experience signifi-
cantly decreased HRQoL and reduced work productiv-
ity due to greater monthly headache days and migraine
severity, as well as 1.5 to 3 times higher total all-cause
and migraine-related healthcare resource utilization
costs, respectively [13, 14]. Recently, new acute treatment
options have emerged, including medications that target
the calcitonin gene—related peptide (CGRP) receptor.

CGRP is a potent vasodilator and an inflammatory
mediator that has been implicated as a key element in
the pathogenesis of migraine [15]. Ubrogepant is an oral,
selective CGRP receptor antagonist (gepant) approved

for the acute treatment of migraine with or without aura
in adults [16]. The safety and efficacy of ubrogepant have
been demonstrated in the ACHIEVE I and II single-
attack phase 3 trials, as well as in a long-term (52-week)
extension study [17-19]. Gepants can provide an effec-
tive alternative acute treatment option for those who are
unable to take triptans due to contraindications, toler-
ability issues, or insufficient efficacy [20-22]. The col-
lective term for these individuals is triptan insufficient
responders (TIRs).

Assessing patient-reported outcomes (PROs) is an
important aspect of measuring the burden of disease
and the benefits of treatment [6, 23, 24]. In an analysis of
data from ACHIEVE I and II, a significantly higher pro-
portion of participants randomized to ubrogepant were
satisfied with study medication and reported being able
to function normally 2 h post dose compared with pla-
cebo [25]. However, these outcomes were evaluated in
the entire trial sample and not in individuals who were
TIRs, a group most likely to receive ubrogepant [26]. The
purpose of this post hoc analysis of pooled data from
ACHIEVE I and II was to examine the impact of ubroge-
pant on functional disability, satisfaction with medica-
tion, and global impression of change in the subgroup of
participants who were classified as TIRs.

Methods
Trial design
The ACHIEVE 1 (NCT02828020) and ACHIEVE II
(NCTO02867709) trials were phase 3, randomized, dou-
ble-blind, multicenter, single-attack trials that evaluated
the clinical efficacy and safety of ubrogepant vs placebo
for the acute treatment of migraine [17, 18]. Eligibility
criteria and methods of the ACHIEVE trials have been
reported previously in detail [17, 18]. Briefly, adults with
a history of migraine with or without aura were rand-
omized 1:1:1 to receive placebo, ubrogepant 50 mg, or
ubrogepant 100 mg in ACHIEVE I, and placebo, ubroge-
pant 25 mg, or ubrogepant 50 mg in ACHIEVE II to treat
a single attack.

Participants were asked to take their assigned study
medication as soon as possible (no later than 4 h after
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headache onset) to treat a qualifying migraine attack;
a qualified attack was defined as moderate to severe
headache pain accompanied by at least 1 migraine-
associated symptom (photophobia, phonophobia, or
nausea). An optional second dose of study medication
or a rescue medication (eg, acetaminophen, nonsteroi-
dal anti-inflammatory drugs, opioid, antiemetic, triptan)
was allowed for the treatment of moderate or severe
headache pain starting from 2 to 48 h after the ini-
tial dose. For those who opted to take a second dose of
study medication, participants in the ubrogepant groups
were randomized to receive either placebo or ubroge-
pant (dose same as initial dose) for the optional sec-
ond dose, whereas all participants in the placebo group
received placebo for the optional second dose [17, 18].
The ACHIEVE I and ACHIEVE II trials were conducted
in conformance with the Declaration of Helsinki prin-
ciples, or US laws and regulations, whichever afforded
the greater protection to the individual. Trial protocols
were approved by each individual research center’s insti-
tutional review board. Written informed consent was
obtained from all participants prior to initiation of trial
procedures. All authors had full access to all data from
both studies.

Outcome measures
The coprimary and secondary efficacy outcomes from
ACHIEVE I and II have been previously published [17,
18]. At screening, physicians interviewed participants
on their historical response to triptans. Based on these
data, participants were categorized into 3 groups: triptan
responders, triptan insufficient responders (TIRs), and
triptan naive. Triptan responders included those who
reported currently using a triptan or had used a triptan in
the past 6 months and achieved pain freedom at 2 h post
dose on more than half of triptan-treated attacks. TIRs
included those currently using a triptan or who used
a triptan in the past 6 months and did not achieve pain
freedom at 2 h post dose on more than half of the occa-
sions it was taken, or no longer use a triptan because of
lack of efficacy and/or side effects, or never used a triptan
because of warnings, precautions, or contraindications
(eg, CV disease, specifically in individuals with coronary
artery disease, a history of stroke, peripheral vascular dis-
ease, or chronically uncontrolled hypertension). Triptan-
naive participants reported no prior exposure to triptans
and did not have contraindications to triptans.
Randomization was stratified by previous experience
with triptans and current use of preventive medication
for migraine (yes/no). This post hoc analysis reports the
results of prespecified efficacy analyses of PRO measures
for the pooled ubrogepant 50 mg and placebo groups
from each ACHIEVE trial: the Functional Disability Scale
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(FDS), participant satisfaction with study medication,
and Patient Global Impression of Change (PGIC) scale
[17, 18]. On the FDS, participants rated their functional
ability using a single-item, 4-point response scale ranging
from 0 to 3 (0=no disability, able to function normally;
1 =mildly impaired, can still do everything but with diffi-
culty; 2 =moderately impaired, unable to do some things,
3 =severely impaired, cannot do all or most things, bed
rest may be necessary) before dosing and at 1, 2, 4, and
8 h after initial dose. Responders on the FDS were defined
as participants who provided a score of 0 (no disability,
able to function normally). Satisfaction with study medi-
cation was rated on a single-item, 7-point response scale
ranging from 0 to 6 (0 =extremely satisfied, 1 =satisfied,
2 =slightly satisfied, 3 =neither satisfied nor dissatisfied,
4=slightly dissatisfied, 5=Adissatisfied, 6=extremely
dissatisfied) at 2 and 24 h after dosing. Responders were
defined as participants who reported scores of 1 (satis-
fied) or O (extremely satisfied) at 2 and 24 h after dosing.
The timepoints at which each outcome was collected and
analyzed were prespecified, and no data were collected at
any other timepoints.

Participants rated their impression of overall change in
their migraine at 2 h 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 0 to 6 (0=very much better, 1 =much bet-
ter, 2=a little better, 3=no change, 4=a little worse,
5=much worse, 6=very much worse). PGIC respond-
ers were those who reported a 0 (very much better) or 1
(much better). Responder definitions for the FDS, satis-
faction with study medication, and the PGIC were based
on qualitative interpretation of the respective response
options.

Statistical analyses

To improve precision in this smaller subgroup of TIRs,
participant baseline data and responses to the PRO
measures were pooled across the placebo arms of each
trial and for the ubrogepant 50 mg treatment arms of
ACHIEVE I and II. The ubrogepant 100 mg (ACHIEVE
I) and 25 mg (ACHIEVE II) treatment arms were each
included in a single trial only and not included in this
pooled analysis [17, 18]. Efficacy analyses were based
on the modified intent-to-treat (mITT) population.
The mITT population included all randomized partici-
pants who received at least 1 dose of study medication,
recorded a baseline migraine headache severity measure-
ment, and had at least 1 measurement of migraine head-
ache severity or a migraine-associated symptom at or
before the 2-h postdose timepoint. The last observation
carried forward approach was applied only to the FDS to
impute missing post-baseline values. The analyses used
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a multivariable logistic regression model and all statisti-
cal tests were 2-sided tests performed at the 5% level of
significance (P<0.05). All analyses were conducted using
SAS version 9.3 or 9.4 (SAS Institute Inc, Cary, North
Carolina, USA). This was a post hoc analysis of prespeci-
fied endpoints, and we did not adjust for multiple com-
parisons; we report all statistical tests performed.

Results

Participants

Overall, 1799 ACHIEVE participants were included in
the pooled mITT population (=912 placebo, n=_887
ubrogepant 50 mg) (Fig. 1). Within this pooled popula-
tion, there were 451 participants who met criteria for
TIR. In total, 682 (38%) participants were categorized at
baseline as triptan responders and 666 (37%) as triptan
naive. Within the TIR subgroup, a majority (80%) of par-
ticipants reported insufficient efficacy associated with
triptan use, 17% reported insufficient tolerability, and
3% reported contraindications/warnings or precautions.
Baseline demographics in the TIR subgroup were compa-
rable between the pooled placebo and ubrogepant 50 mg
treatment arms (Table 1).

Functional disability scale

A significantly greater proportion of TIRs in the pooled
ubrogepant 50 mg dose group compared with placebo
reported that they had no disability (i.e., able to func-
tion normally) at 2 h (38% vs 29%; P=0.048; odds ratio
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Table 1 Participant characteristics of triptan insufficient
responders (MITT Population)

Placebo Ubrogepant 50 mg

(n=223) (n=228)
Age, mean (SD), y 40.1(10.7) 384(10.7)
Female, n (%) 206 (92.4) 214 (93.9)
White, n (%) 192 (86.1) 189 (82.9)
BMI, mean (SD), kg/m? 30.1(7.9) 31.1(84)
Moderate/high CV risk,? n (%) 32(14.3) 24 (10.5)

BMI body mass index, CV cardiovascular, m/ITT modified intent-to-treat, SD
standard deviation

@ >10% risk of CV disease within a 10-year period. CV disease risk assessed using
an algorithm based on National Cholesterol Education Program (NCEP) risk
factors and calculated Framingham Scores along with the presence of CV heart
disease or other clinical forms of atherosclerotic disease, as well as diabetes

[OR]: 1.5 [95% confidence interval [CI]: 1.0, 2.2]), 4 h
(56% vs 40%; P=0.001; OR: 1.9 [95% CI: 1.3, 2.7]), and
8 h post dose (73% vs 57%; P<0.001; OR: 2.0 [95% CI:
1.3, 3.0]) (Fig. 2a). Differences were not statistically sig-
nificant at 1 h for ubrogepant 50 mg vs placebo (28%
vs 30%; P=0.526; OR: 0.9 [95% CI: 0.6, 1.3]). Results
for disability were similar in the subgroup of TIRs who
reported insufficient efficacy associated with triptans,
with a significantly greater proportion of ubrogepant-
treated participants compared with placebo able to
function normally at 4 h (56% vs 39%; P=0.002; OR:
2.0 [95% CI: 1.3, 3.0]) and 8 h (72% vs 55%; P=0.002;
OR: 2.0 [95% CI: 1.3, 3.2]) post dose (Fig. 2b). Results
for this subanalysis were not significant at 1 or 2 h.

| Pooled Placebo |

ACHIEVE I° ACHIEVE II°
Randomized to Randomized to
placebo placebo
n=559 n=563

ITT population

N=1122
Discontinued
| treatment period,
Safety population n=150
n=984 LTF, n=38
WOC, n=17
Other, n=95
mITT population
n=912
TIRs
n=223

ubrogepant 25 mg arm from the ACHIEVE |l trial

Pooled Ubrogepant 50 mg ‘

ACHIEVE I°
Randomized to
ubrogepant 50 mg
n=556

ACHIEVE II°
Randomized to
ubrogepant 50 mg
n=562

e —

ITT population
N=1118

Discontinued
treatment period,

Safety population | |n=174

n=954 LTF, n=44
WOC, n=22
Other, n=118
mITT population
n=887
TIRs
n=228

Fig. 1 Participant flow diagram. LTF, lost to follow-up; ITT, intent-to-treat; mITT, modified intent-to-treat; TIR, triptan insufficient responder; WOC,
withdrawal of consent. ?This analysis did not include the ubrogepant 100 mg arm from the ACHIEVE | trial. °This analysis did not include the
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Fig. 2 Proportion of participants reporting ability to function normally on the FDS in (a) TIR and (b) TIR due to insufficient efficacy groups. FDS,
Functional Disability Scale; OR, odds ratio; TIR, triptan insufficient responder. P-values are based on logistic regression with treatment group, use
of medication for migraine prevention, and baseline headache severity as covariates; last observation carried forward approach was used to input
missing values post baseline

Satisfaction with study medication

Among TIRs treated with ubrogepant 50 mg, a signifi-
cantly greater percentage (33%) reported being satisfied
or extremely satisfied with study medication at 2 h post
dose, compared with those treated with placebo (21%;
P=0.006; OR: 1.8 [95% CI: 1.2, 2.8]) (Fig. 3a). A signifi-
cant difference was also observed at 24 h post dose, with
58% of ubrogepant 50 mg and 28% of placebo participants

reporting being satisfied or extremely satisfied with study
medication (P<0.001; OR: 3.7 [95% CI: 2.4, 5.7]). Similar
results were seen in the subgroup of TIRs who reported
insufficient efficacy associated with triptans. In this TIR
subgroup, a significantly greater proportion of ubroge-
pant 50 mg vs placebo participants reported being satis-
fied or extremely satisfied with study medication at both
2 h (32% vs 17%; P=0.002; OR: 2.2 [95% CI: 1.3, 3.7]) and
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80%
[v)
60% OR: 1.8[1.2,2.8]
P=0.006

l_._l

40%

Percentage of Participants
“Satisfied” or “Extremely Satisfied”

20%

0%

OR:3.7[2.4,5.7]
P<0.001

—

58%

2 Hours 24 Hours
Time After Initial Dose
b
100% Pooled Placebo

N Pooled Ubrogepant 50 mg

T

9 OR: 4.2[2.6,6.9]
2% 80% P<0.001
o
S > o
t g 60% OR:2.2[13,3.7] S7%
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b~
o X ——t—
[
DL 40% o
£5 32%
g 'g 25%
a % 20% 17%

®

o

0%
2 Hours 24 Hours

Time After Initial Dose
Fig. 3 Proportion of participants “satisfied” or “extremely satisfied” with study medication at 2 and 24 h after initial dose in (a) TIR and (b) TIR due to
insufficient efficacy groups. OR, odds ratio; TIR, triptan insufficient responder. P-values are based on logistic regression with treatment group, use of
medication for migraine prevention, and baseline headache severity as covariates

24 h (57% vs 25%; P<0.001; OR: 4.2 [95% CI: 2.6, 6.9])
post dose (Fig. 3b).

Patient global impression of change

In the group of TIRs, a significantly greater propor-
tion of ubrogepant-treated participants compared with
those in the placebo group reported the overall change
in their migraine was “much better” or “very much

better” on the PGIC at 2 h after the initial dose (30%
vs 18%; P=0.006; OR: 2.0 [95% CI: 1.2, 3.3]) (Fig. 4a).
Within the TIR subgroup who reported insufficient
efficacy associated with triptans, 28% of ubrogepant-
treated and 14% of placebo participants reported the
overall change in their migraine was “much better” or
“very much better” on the PGIC at 2 h after the initial
dose (P=0.003; OR: 2.5 [95% CI: 1.4, 4.6]) (Fig. 4b).
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100% B Pooled Placebo (n=176)

©
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X
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40%

20%
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100%

Pooled Placebo (n=135)
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60%

40%

20%
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OR: 2.5[1.4, 4.6]
P=0.003

——

28%

14%

covariates

2 Hours

Time After Initial Dose
Fig. 4 Proportion of participants reporting that their migraine was ‘much better”or “very much better”on the PGIC scale at 2 h after initial dose in
TIR () and TIR due to insufficient efficacy (b) groups. OR, odds ratio; PGIC, Patient Global Impression of Change; TIR, triptan insufficient responder.
P-values are based on logistic regression with treatment group, use of medication for migraine prevention, and baseline headache severity as

Safety

The incidence of treatment-emergent adverse events
(TEAEs) and treatment-related TEAEs did not dif-
fer across historical triptan use subgroups. Among
TIRs, 29 (12%) participants in the placebo group and
37 (15%) participants in the ubrogepant 50 mg group
reported TEAEs within 48 h after the initial or optional

second dose. No serious adverse events were reported
in any group.

Discussion

In this pooled, post hoc analysis, we compared ubroge-
pant 50 mg and placebo in those with an insufficient
response to triptans. Many people with migraine will
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receive ubrogepant in clinical practice specifically
because they are TIRs, thus characterizing outcomes in
this subpopulation is clinically important [6, 26]. In the
TIR group, ubrogepant-treated participants showed a
significantly greater benefit over placebo with respect to
function, satisfaction with study medication, and PGIC.
The proportions of TIRs who reported that they had
no disability and were able to function normally on the
EDS were significantly greater in the ubrogepant 50 mg
group than in the placebo group at 2, 4, and 8 h post ini-
tial dose. Results were generally similar in the subgroup
of TIRs who reported insufficient efficacy associated with
triptans, although statistical separation was present only
at4 and 8 h.

A significantly greater proportion of TIRs receiv-
ing ubrogepant vs placebo reported being satisfied or
extremely satisfied with study medication at 2 and 24 h,
and this was consistent in those who reported insuffi-
cient efficacy associated with triptans. In response to the
PGIC, a significantly greater proportion of ubrogepant-
treated TIRs and the insufficient efficacy subpopulation
of TIRs reported that their migraine was “much better”
or “very much better” at 2 h post initial dose compared
with placebo. For this analysis, we conducted 8 statistical
tests on the FDS and 5 were significant. We conducted
4 statistical tests on satisfaction and 2 on PGIC, all of
which were significant. Of 14 total tests, 11 were signifi-
cant and the endpoints that failed to reach significance
were at early time points and in the smaller subgroup.
We conclude that this pattern of results is unlikely to
arise by chance. Patient-reported outcomes, such as abil-
ity to function, satisfaction with medication, and PGIC,
can be clinically useful measures to assess treatment
management in practice. While regulatory outcomes of
pain freedom and absence of most-bothersome symptom
provide standardized measures of efficacy in clinical tri-
als, these outcomes can be challenging to apply in a real-
world setting.

Low rates of persistence and adherence associated
with triptans suggest a failure to meet acute treat-
ment goals in many individuals with migraine [27, 28].
Individuals with migraine who are unable to attain an
adequate acute treatment response with triptans rep-
resent a subgroup of people with substantial unmet
need. Therefore, understanding clinically meaningful
outcomes of treatment with ubrogepant in this popu-
lation could help to inform clinicians’ and patients’
treatment decisions. The results of this analysis suggest
that ubrogepant may be an effective acute treatment
option and may help reduce migraine-related disabil-
ity for individuals who are not adequately managed by
triptans. No new safety signals were identified in this
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subgroup, further supporting the favorable tolerability
profile of ubrogepant.

The coprimary efficacy outcomes in the ACHIEVE I
and II trials were rates of pain freedom and absence of
most bothersome symptoms at 2 h post dose, which were
significantly greater in the ubrogepant 50 mg and 100 mg
treatment arms compared with placebo [17, 18]. In a sep-
arate analysis of pooled data from the ACHIEVE trials,
rates of pain freedom and absence of most bothersome
symptom at 2 h with ubrogepant did not significantly
differ in participants classified as triptan respond-
ers, TIRs, and triptan naive [29]. An additional analysis
of ACHIEVE trial data showed a significant benefit of
ubrogepant vs placebo in the overall trial populations on
improvement in functional disability, satisfaction with
study medication, and global impression of change [25].
The results of the current study expand these findings
and further support the benefits of ubrogepant in peo-
ple with migraine who are unable to achieve an adequate
treatment response with triptans.

This analysis used pooled data from the placebo and
ubrogepant 50 mg treatment arms of the ACHIEVE I
and ACHIEVE II trials. Pooling the data from these tri-
als allowed for a larger sample size within the subgroup
of TIRs to improve overall precision and the ability to
detect a difference in outcome due to treatment [30].
The ACHIEVE I and ACHIEVE II trials were identically
designed, allowing for pooling across treatment arms that
were shared across both studies. The ubrogepant 25 mg
and 100 mg treatment arms were only included in a sin-
gle study and were excluded from this post hoc analysis.
This large sample size from the pooled ACHIEVE trials
allowed for the subdivision of the population into sizable
groups based on historical triptan experience; however,
no formal sample size power estimation was done. Even
with this larger pooled dataset, the sample size of TIRs
who reported tolerability issues or contraindications was
relatively small and statistical comparisons could not be
made in these subgroups. Participants were categorized
as TIRs based on their self-reported historical response
to triptan use, and TIR status was not verified via a chal-
lenge study. The ACHIEVE trials themselves were rand-
omized, double-blind, placebo-controlled studies with
multiple outcome measures to assess the treatment
effect of ubrogepant. Both trials evaluated the efficacy
of ubrogepant on a single attack; therefore, no conclu-
sions can be made concerning the impact of TIR status
on repeated use of ubrogepant to treat multiple attacks.
Additionally, no direct comparison regarding the effi-
cacy between triptans and ubrogepant can be drawn
from these data, as no active comparator was used in the
ACHIEVE I and II trials.
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Conclusion

Collectively, data from the present study and the
ACHIEVE I and 1II trials support the use of ubroge-
pant for the acute treatment of migraine, regardless of
a person’s previous experience with triptans, and dem-
onstrate the efficacy of ubrogepant in reducing the bur-
den of a debilitating migraine attack. Beyond improved
rates of pain freedom and pain relief from headache
associated with a migraine attack, ubrogepant can
restore the ability to function and is associated with
patient satisfaction with treatment. In people with
migraine who are TIRs, in comparison with the placebo
arm, individuals treated with ubrogepant had favora-
ble 2-h outcomes, as measured by the FDS, satisfaction
with medication, and PGIC.
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