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ABSTRACT

Introduction: Ubrogepant is a calcitonin gene-
related peptide receptor antagonist indicated
for acute treatment of migraine that can be used
to treat breakthrough attacks in individuals
taking preventive treatment for migraine. We
evaluated the impact of preventive medication
use on the efficacy and safety of ubrogepant for
the acute treatment of migraine.
Methods: This was an analysis of pooled effi-
cacy data from the ACHIEVE I and ACHIEVE II
phase 3 trials, in which efficacy of ubrogepant
was assessed at 2 h after taking study medica-
tion for pain freedom, absence of most bother-
some symptom (MBS), and pain relief. In

addition, a long-term safety (LTS) extension
trial was completed where safety was assessed
on the basis of incidence and severity of treat-
ment-emergent adverse events (TEAEs). Out-
comes were compared between participants
with or without prior (within 6 months) pre-
ventive medication use (anticonvulsants, beta
blockers, antidepressants, or onabotulinumtox-
inA). For efficacy analyses, data were pooled
across ACHIEVE trials for the 50 mg and placebo
groups; for safety analyses, data for all dose
groups (50 mg and 100 mg) in the LTS trial were
pooled.
Results: Preventive treatments were used by
417 of 2247 (18.6%) participants analyzed in
the ACHIEVE trials and by 143 of 813 (17.5%)
participants in the LTS trial. Responder rates for
all outcomes were similar between participants
with or without preventive treatment within
each dose group (p[0.05). No significant dif-
ferences were noted across the different pre-
ventive medications. Rates and types of TEAEs
were similar between participants with or
without preventive treatment. No serious
treatment-related adverse events were reported.
Conclusion: Efficacy and safety of ubrogepant
for the acute treatment of migraine were similar
between participants with or without prior or
current use of concomitant preventive
medication.
Trial Registration: ClinicalTrials.gov identi-
fiers: NCT02828020 (ACHIEVE I),
NCT02867709 (ACHIEVE II), and
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NCT02873221 (long-term safety trial).Key-
words: Acute treatment; Concomitant thera-
pies; Migraine; Preventive treatment;
Ubrogepant

Key Summary Points

Why carry out this study?

Migraine is a chronic neurologic disease
characterized by recurrent attacks that
involve headache, as well as neurologic
and autonomic symptoms that can be
disabling.

Acute treatments are often used to reduce
migraine-related symptoms and disability
associated with attacks; however, a subset
of individuals may also require preventive
treatment to reduce the frequency of
attacks and these individuals represent a
more severely affected subgroup due to
greater attack frequency, severity, or both.

The objective of this analysis was to
evaluate the impact of preventive
medication use on the efficacy and safety
of ubrogepant for the acute treatment of
migraine.

What was learned from the study?

Ubrogepant was associated with
significant efficacy across all three
outcome measures (pain freedom, absence
of most bothersome symptom, and pain
relief at 2 h after ubrogepant
administration) in people with migraine
regardless of preventive medication use,
and responder rates were not significantly
different between participants with or
without preventive medication use.

The results of this study indicate that
ubrogepant is safe to use with the
preventive medications assessed in this
analysis, and can be applied to clinical
practice, especially when considering the
potential for drug–drug interactions.

INTRODUCTION

Migraine is a chronic, often life-long neurologic
disease that is characterized by recurrent and
disabling attacks [1–4]. Migraine involves neu-
rologic symptoms beyond headache, including
vision changes, difficulty speaking and reading,
increased emotionality, sensory hypersensitiv-
ity, gastrointestinal disturbances, neck discom-
fort, tiredness, yawning, food cravings, as well
as the typical symptoms of phonophobia, pho-
tophobia, and nausea with or without vomiting
[1, 5, 6]. Acute treatments are often used to
shorten the attack and reduce the pain,
migraine-related symptoms, and disability
associated with individual attacks [7]. However,
a subset of individuals with frequent attacks or
disability may also require preventive treatment
to reduce the overall frequency of attacks [7–9].
Successful preventive treatment has been
reported to positively impact an individual’s
response to acute medication [10]. Conversely,
failure to adequately respond to preventive
treatment may be associated with a negative
impact on acute treatment efficacy. Given the
potential impact of preventive medication use
on acute treatment efficacy, it is of clinical
interest to evaluate the impact, if any, of prior
or concomitant preventive medication use on
the efficacy and safety of acute treatment
options for migraine.

Ubrogepant is a highly selective, small-
molecule, oral, calcitonin gene-related peptide
(CGRP) receptor antagonist approved for the
acute treatment of migraine with or without
aura in adults [11–14]. Although many partici-
pants with migraine enrolled in clinical trials to
evaluate acute treatment for migraine with
ubrogepant were not taking preventive medi-
cations, those with disease severity sufficient to
seek care from a headache specialty clinic were
likely to be treated with a preventive medica-
tion. This group of participants with current or
prior history of preventive medication use may
represent a more severe population with sig-
nificant unmet treatment needs [15–18], where
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safe and effective combinations of acute and
preventive treatments are necessary. The
objective of this analysis was to evaluate the
impact of preventive medication use on the
efficacy and safety of ubrogepant for the acute
treatment of migraine. For these analyses, effi-
cacy was evaluated on the basis of pooled data
from the ACHIEVE trials and safety was evalu-
ated on the basis of data from the subsequent
long-term safety (LTS) extension trial.

METHODS

Study Designs

The designs of ACHIEVE I (NCT02828020),
ACHIEVE II (NCT02867709), and the subse-
quent LTS extension trial (NCT02873221) have
been previously described [19–21]. Briefly,
ACHIEVE I and ACHIEVE II were randomized,
double-blind, placebo-controlled, single-attack,
phase 3 trials (Fig. 1) [19, 20]. In ACHIEVE I,
participants were randomly assigned in a 1:1:1
ratio to receive placebo, ubrogepant 50 mg, or
ubrogepant 100 mg administered orally at the
time of a qualifying migraine attack. In
ACHIEVE II, participants were assigned in a
1:1:1 ratio to receive placebo, ubrogepant
25 mg, or ubrogepant 50 mg at the time of a
qualifying migraine attack. Randomization in
both trials was stratified by historical triptan
response and current migraine preventive
medication use (yes/no). To be eligible, partici-
pants had a history of migraine (with or without
aura) for at least 1 year and a history of

2–8 migraines with moderate to severe pain in
each of the 3 months before screening. People
with a diagnosis of chronic migraine with fewer
than 15 headache days per month while taking
concomitant preventive treatment were eligible
to participate in both trials. Eligible participants
from ACHIEVE I and ACHIEVE II could enroll in
the LTS extension trial [21]. In the LTS trial,
participants were re-randomized (1:1:1) to usual
care or blinded treatment with ubrogepant
50 mg or ubrogepant 100 mg and followed
every 4 weeks for up to 52 weeks. Participants
were allowed to treat up to 8 migraine attacks
per month. Participants on a stable dose of
preventive medication for migraine were
allowed to continue on that medication in the
LTS trial.

All trials were conducted in accordance with
the ethical principles of the Helsinki Declara-
tion of 1964 and its later amendments and the
International Council for Harmonisation’s
Guideline for Good Clinical Practice. Institu-
tional review board approval was obtained for
each trial protocol. All participants provided
written informed consent. All authors had full
access to the trial data.

Study Assessments and Outcomes

Efficacy was based on participant-reported rat-
ings (no, mild, moderate, or severe) of pain
related to headache and non-headache symp-
toms associated with migraine (photophobia,
phonophobia, nausea, vomiting) at prespecified
time points before and after treatment admin-
istration. In the ACHIEVE trials, the coprimary

Fig. 1 Trial schemas. F/U, follow-up; mITT, modified intent-to-treat [19–21]
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endpoints included pain freedom and absence
of most bothersome symptom (MBS) at 2 h after
ubrogepant administration. A key secondary
endpoint was pain relief at 2 h after ubrogepant
administration.

In the LTS trial, investigators probed for
treatment-emergent adverse events (TEAEs) and
estimated the severity of events at each trial
visit. TEAEs were coded using the Medical Dic-
tionary for Regulatory Activities (MedDRA)
version 20.1.

Statistical Analysis

In this post hoc analysis, efficacy endpoints
(from ACHIEVE I and ACHIEVE II) and safety
outcomes (from the LTS trial) were compared
between participants with any prior (6 months
before screening) or current concomitant pre-
ventive medication use for migraine and those
without preventive medication use. Preventive
medications included anticonvulsants (topira-
mate, valproic acid, divalproex sodium), beta
blockers (metoprolol, propranolol, timolol,
atenolol, nadolol), antidepressants (amitripty-
line, venlafaxine), and onabotulinumtoxinA.
Any participant with reported current or prior
use of preventive medication was included in
the preventive subgroup. To improve precision
for estimates of efficacy outcomes in these
smaller subgroups, data from the 50 mg groups
from ACHIEVE I and ACHIEVE II were pooled
and compared with pooled data from the pla-
cebo groups in ACHIEVE I and ACHIEVE II.
Data from the 100 mg dose group in ACHIEVE I
were compared with data from the placebo
group in ACHIEVE I to evaluate the 100 mg
dose.

Analyses of efficacy outcomes were based on
the ACHIEVE I and ACHIEVE II modified
intent-to-treat populations (all randomized
participants who received at least one dose of
study medication, recorded a baseline migraine
headache severity measurement, and had at
least one postdose migraine headache severity
or migraine-associated measurement at or
before the 2-h time point). Responder rates for
each outcome were calculated as the percentage
of participants achieving response criteria for

each outcome. Percentages were calculated as
100 9 (n/N1). Differences between treatment
groups were evaluated using a two-sided Fisher
exact test (p\0.05). The last observation car-
ried forward (LOCF) approach was used for the
imputation of missing post-treatment values.
All statistical analyses were calculated using SAS
version 9.4 software (SAS Institute Inc., Cary,
North Carolina, USA).

To increase the likelihood of detecting lower-
frequency events in the safety analysis, data
from participants in the safety populations (all
randomized participants who received at least
one dose of study medication) in the 50 mg and
100 mg dose groups from the LTS trial were
pooled. This combined sample size (n = 813)
provided us with at least a 92% probability of
observing an adverse event with an incidence
rate of 0.31% or higher.

RESULTS

Participants

A total of 2247 participants from the ACHIEVE I
and ACHIEVE II trials were included in this
pooled analysis of efficacy. Of these, 18.6%
(417/2247) reported preventive medication use.
Of 813 participants in the LTS trial who were
included in the safety analysis, 17.5% (143/813)
reported preventive medication use. Across
groups, most participants were female (range
85.1–93.3%), most were white (range
80.5–93.2%), and mean age ranged from 39.9 to
44.7 years (Table 1).

Clinical characteristics were generally similar
across groups. The severity of the treated attack
in the ACHIEVE trials was similar between par-
ticipants with and without preventive medica-
tion use.

Efficacy Results (ACHIEVE Trials)

Within all dose and preventive medication
subgroups, pain freedom at 2 h was significantly
greater in participants receiving ubrogepant
compared with those randomized to placebo
(p B 0.005) (Fig. 2). Within each dose group,
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responder rates for pain freedom did not sig-
nificantly differ between ubrogepant partici-
pants with or without preventive medication
use (p[ 0.05) (see Fig. S1 in the supplementary
material).

Significantly more participants receiving
ubrogepant 50 mg achieved absence of MBS at
2 h compared with placebo participants in both
the preventive and without preventive medica-
tion subgroups (Fig. 3; p B 0.001). For partici-
pants randomized to ubrogepant 100 mg, a
significantly greater absence of MBS response
rate compared with placebo was observed in
those with preventive medication use
(p = 0.001); however, the difference from pla-
cebo in the without preventive medication
subgroup did not reach significance (p = 0.061).
Within each dose group, responder rates for
absence of MBS did not significantly differ
between ubrogepant participants with or with-
out preventive medication use (p[ 0.05).

Similarly, ubrogepant use was associated
with significantly higher rates of pain relief at
2 h after administration compared with placebo
(p B 0.011) (Fig. 4). Within each dose group,
responder rates for pain relief did not signifi-
cantly differ between ubrogepant participants
with or without preventive medication use
(p[ 0.05). A numerically greater therapeutic
gain (i.e., difference in responder rates between
ubrogepant and placebo) was observed among
participants receiving ubrogepant with preven-
tive medications for migraine than among
those without preventive medications across all
efficacy outcomes. Treatment differences
between ubrogepant and placebo in the LTS
trial were generally similar to those observed in
ACHIEVE I and ACHIEVE II.

Safety Results (LTS Trial)

In the safety analysis of the LTS trial, the per-
centage of participants with at least one TEAE
was similar between participants with or with-
out preventive medications (Table 2). Rates of
treatment-related TEAEs, serious adverse events
(SAEs), and TEAEs leading to discontinuation
were similar between groups, and no treatment-
related SAEs were reported during the trial. The
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most common TEAEs that occurred in at least
2% of participants and more commonly than in
placebo participants in the ACHIEVE trials were
nausea, somnolence, and dry mouth (Table 2).
The most common overall TEAE in the LTS trial
was upper respiratory tract infection, which was
reported by 11.2% of participants with (16/143)
or without (75/670) preventive medications (see
Table S1 in the supplementary material). No
clinically relevant changes in vital signs were
observed. No differences were observed between
the safety profiles of the 50 mg and 100 mg
ubrogepant groups.

DISCUSSION

In this analysis of pooled efficacy data from the
ACHIEVE I and ACHIEVE II trials, responder
rates for pain freedom, absence of MBS, and
pain relief at 2 h after ubrogepant administra-
tion were significantly higher compared with
placebo. Additionally, responder rates were not

significantly different between participants with
or without preventive medication use. Further-
more, data from the LTS extension trial showed
that the safety profile of ubrogepant was similar
between participants with or without preven-
tive medication use.

Individuals with migraine who take preven-
tive medications may represent a more severely
affected subgroup because of greater attack fre-
quency or severity, or both. Because of these
factors, it is unclear whether acute treatment
efficacy would differ for these individuals;
however, our results show that ubrogepant was
associated with significant efficacy in people
with migraine regardless of preventive medica-
tion use, and no safety concerns were identified
in the preventive use subgroup. Although it has
been anecdotally reported that people with
migraine on successful preventive treatment
regimens have improved response to acute
medications [10], within each ubrogepant dose
group, we did not observe any significant dif-
ferences between the preventive treatment

Fig. 2 Pain freedom response rates at 2 h after ubrogepant
administration between participants with and without
preventive treatment. The percentage of participants
achieving pain freedom at 2 h after ubrogepant adminis-
tration is shown for participants receiving placebo in both
ACHIEVE I and ACHIEVE II (POOLED data; dark gray
bars) or in ACHIEVE I only (light gray bars), for

participants receiving ubrogepant 50 mg in both
ACHIEVE I and ACHIEVE II (POOLED data; dark
green bars), or ubrogepant 100 mg in ACHIEVE I only
(light green bars) for participants who were taking
preventive medication (left bars) or not (right bars).
p values are based on Fisher exact test, two-tailed, vs
placebo

698 Adv Ther (2022) 39:692–705



groups for any efficacy outcome. Although the
study was not designed to compare efficacy by
preventive use status, the subgroup sample size
for the pooled ACHIEVE 50 mg dose did include
more than 150 participants who reported pre-
ventive use. In addition, there may be other
reasons why an improvement in efficacy was
not observed. First, ACHIEVE I and ACHIEVE II
were single-attack trials. Improvements in effi-
cacy of acute treatment with preventive use
may be more evident over multiple attacks
where acute treatment was used. Second, com-
pliance to concomitant preventive medication
use was not assessed during the ACHIEVE trials,
and we cannot rule out that participants may
not have been taking the medication regularly.
Efficacy of the preventive treatment for each
participant was not assessed. Although ubro-
gepant responder rates did not significantly
differ between preventive use subgroups, the
level of therapeutic gain was higher among
participants receiving ubrogepant who were

taking preventive medications for migraine
than among those not taking preventive
medications.

Across all three efficacy measures, the per-
centage of placebo responders was lower in the
preventive medication subgroup than in the
subgroup not using preventive medications,
resulting in a difference in therapeutic gain.
This effect has been observed in other recent
clinical trials of acute treatment medications for
migraine [22]. In a pooled analysis of lasmidi-
tan, 698 of 3981 (17.5%) participants reported
use of preventive medications [22]. For the
outcomes of pain freedom and absence of MBS
at 2 h, significant differences from placebo were
observed for nearly all dose groups, regardless of
preventive medication use. Notably, the pla-
cebo response rates for the preventive medica-
tion subgroup were lower compared with the
response rates for those not using preventives
for pain freedom at 2 h (11.7% vs 19.8%) and
absence of MBS at 2 h (23.8% vs 33.3%).

Fig. 3 Absence of MBS response rates at 2 h after
ubrogepant administration between participants with and
without preventive treatment. The percentage of partici-
pants achieving absence of MBS at 2 h after ubrogepant
administration is shown for participants receiving placebo
in both ACHIEVE I and ACHIEVE II (POOLED data;
dark gray bars) or in ACHIEVE I only (light gray bars), for

participants receiving ubrogepant 50 mg in both
ACHIEVE I and ACHIEVE II (POOLED data; dark
green bars), or ubrogepant 100 mg in ACHIEVE I only
(light green bars) for participants who were taking
preventive medication (left bars) or not (right bars).
p values are based on Fisher exact test, two-tailed, vs
placebo. MBS, most bothersome symptom
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When selecting a combination of acute and
preventive medications for an individual with
migraine, the occurrence of adverse events is an
important consideration [23]. One common
reason for the development of adverse events
with concomitant therapies is drug–drug inter-
actions, which may impact medication tolera-
bility and treatment effectiveness [23].
Drug–drug interactions with headache medica-
tions can be more common with medications
metabolized by the cytochrome P450 system
[24], and this must be taken into consideration
when selecting a comprehensive treatment
regimen for an individual with migraine [25].
Ubrogepant is metabolized by the CYP3A4
hepatic pathway, and some medications that
may be used for migraine prevention can inhi-
bit or induce this pathway [9, 26]. Topiramate, a
commonly used preventive medication, is an
inducer of CYP3A4 [27] and could reduce
ubrogepant exposure and efficacy when topira-
mate and ubrogepant are used concomitantly.

The sample size of ACHIEVE trial participants
reporting use of topiramate was not large
enough to make meaningful conclusions about
efficacy in this subgroup; however, ubrogepant
prescribing information recommends that those
who use topiramate or any other weak CYP3A4
inducer should increase their dose of ubro-
gepant to 100 mg [11]. In addition, pharma-
cokinetic data on the impact of ubrogepant on
CGRP-targeted monoclonal antibodies (mAbs)
have not shown any interactions [28]. Consis-
tent with the safety results reported here,
ubrogepant has minimal pharmacokinetic
drug–drug interactions overall [13, 29, 30]. The
results of this study indicate that ubrogepant is
safe to use with the preventive medications for
migraine and can be applied when being used in
real-world practice.

Many people with migraine, particularly
those with chronic migraine, have a potential
complicating factor of medication overuse
headache (MOH). Ubrogepant does not have a

Fig. 4 Pain relief response rates at 2 h after ubrogepant
administration between participants with and without
preventive treatment. The percentage of participants
achieving pain freedom at 2 h after ubrogepant adminis-
tration is shown for participants receiving placebo in both
ACHIEVE I and ACHIEVE II (POOLED data; dark gray
bars) or in ACHIEVE I only (light gray bars), for

participants receiving ubrogepant 50 mg in both
ACHIEVE I and ACHIEVE II (POOLED data; dark
green bars), or ubrogepant 100 mg in ACHIEVE I only
(light green bars) for participants who were taking
preventive medication (left bars) or not (right bars).
p values are based on Fisher exact test, two-tailed, vs
placebo
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warning for MOH in its US Food and Drug
Administration labeling [11]. Additionally, a
preclinical MOH study found that repeated
treatment with ubrogepant did not induce
cutaneous allodynia or latent sensitization in an
animal model, suggesting that ubrogepant may
offer effective acute treatment of migraine
without the potential risk of MOH [31]. Risk of
MOH should be an additional factor taken into
consideration when choosing an acute medica-
tion option in individuals with frequent attacks
sufficient to warrant the use of preventive
medications.

There are a number of limitations to this
study. This was a post hoc subgroup analysis of
the ACHIEVE trials and the LTS extension trial.
The study was not designed to assess differences
in ubrogepant efficacy among participants
based on preventive medication use statistics.
This post hoc analysis did not include a gener-
alized linear mixed model approach and did not
include correction for multiple comparisons.

The subgroups of participants taking preventive
medications in ACHIEVE I and ACHIEVE II were
small, and comparisons of efficacy and safety
should therefore be made with caution. Addi-
tionally, because of the smaller sample sizes of
participants taking specific classes of preventive
medications, safety and efficacy of ubrogepant
with preventive medication classes could not be
assessed. Efficacy outcomes were based on sin-
gle attacks, and the consistency of response
across multiple attacks is unclear. Alternatively,
whether the efficacy of acute treatment in those
taking a preventive medication may improve
over multiple attacks could not be assessed. The
efficacy and safety of ubrogepant administered
with erenumab, a mAb against the CGRP
receptor, were not evaluated in this study.
Because erenumab has a label warning about
development or worsening of hypertension
[32], physicians should carefully monitor blood
pressure when ubrogepant is used in combina-
tion with a CGRP-targeted mAb.

Table 2 Summary of safety in participants who received ubrogepant with or without preventive medication

Participants with event, n (%) With preventivea

(n = 143)
Without preventiveb

(n = 670)

C 1 TEAE 105 (73.4) 457 (68.2)

C 1 Treatment-related TEAE 11 (7.7) 74 (11.0)

C 1 SAE 5 (3.5) 14 (2.1)

C 1 Treatment-related SAE 0 0

C 1 TEAE leading to discontinuation 4 (2.8) 16 (2.4)

Common TEAEsc

Dry mouth 1 (0.7) 5 (0.7)

Nausea 7 (4.9) 32 (4.8)

Somnolence 3 (2.1) 8 (1.2)

Safety data pooled across ubrogepant 50 mg and 100 mg dose groups in the LTS trial
LTS long-term safety, SAE serious adverse event, TEAE treatment-emergent adverse event
aOnly participants who received ubrogepant and also took any preventive treatment (including anticonvulsants, beta
blockers, antidepressants, and onabotulinumtoxinA) as prior and concomitant medication during the trial are included.
Only TEAEs that occurred on or after the randomization date and on or before the date of last preventive dose ? 30 days
are included
bOnly participants who received ubrogepant and did not take any preventive treatment as prior and concomitant medi-
cation during the trial are included. Only TEAEs that occurred on or after the randomization date are included
cTEAEs occurring in at least 2% and at a frequency greater than placebo in ACHIEVE trials
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The study benefited from a large overall
sample size with the pooling of data between
ACHIEVE I and ACHIEVE II. Additionally, the
inclusion of participants who were taking pre-
ventive medications is in alignment with real-
world practice.

CONCLUSION

Ubrogepant demonstrated efficacy in partici-
pants who did and did not report preventive
medication use. Long-term dosing of ubro-
gepant in participants with preventive medica-
tion use (including anticonvulsants, beta
blockers, antidepressants, and onabotulinum-
toxinA) was safe and well tolerated, with no
clinically meaningful effect on ubrogepant effi-
cacy. No new safety signals emerged with the
use of ubrogepant as an acute treatment for
migraine when taken with concomitant pre-
ventive medications.
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