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Abstract
Objective: To determine the potential efficacy of ubrogepant for acute treatment of 
migraine based on historical experience with triptans.
Background: Although triptans have improved migraine treatment, their efficacy and 
tolerability may limit their utility in some individuals. Ubrogepant is a small- molecule, 
oral calcitonin gene– related peptide receptor antagonist approved by the Food and 
Drug Administration for acute treatment of migraine in adults.
Methods: This post hoc analysis of pooled data from the pivotal trials ACHIEVE I 
and II, identically designed, randomized, double- blind, phase 3, single- attack trials of 
ubrogepant in adults with a history of migraine with/without aura, examined the ef-
ficacy and tolerability of ubrogepant 50 mg versus placebo based on participants’ 
historical experience with triptans: triptan responder, triptan- insufficient responder, 
and triptan naïve. Co- primary efficacy endpoints were pain freedom and absence of 
most bothersome migraine- associated symptom (MBS) 2 h post initial dose. Adverse 
events (AEs) within historical triptan experience subgroups were evaluated.
Results: In the pooled analysis population (n = 1799), 682 (placebo, n = 350; ubroge-
pant 50 mg, n = 332), 451 (placebo, n = 223; ubrogepant, n = 228), and 666 (placebo, 
n = 339; ubrogepant, n = 327) participants were triptan responders, triptan- insufficient 
responders, and triptan- naïve, respectively. Response rates on co- primary efficacy 
endpoints were higher for ubrogepant versus placebo across all groups. Treatment- 
by- subgroup interaction p values based on odds ratios for pain freedom (p = 0.290) 
and absence of MBS (p = 0.705) indicated no significant impact of historical triptan 
experience on ubrogepant efficacy. AE incidence for ubrogepant did not differ appre-
ciably across historical triptan experience subgroups.
Conclusions: Ubrogepant efficacy and tolerability did not differ for the acute treat-
ment of migraine in participants classified as triptan responders, triptan- insufficient 
responders, and triptan- naïve based on their historical experience with triptans.
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INTRODUC TION

Migraine is a highly prevalent disease that has a negative impact on 
numerous aspects of an individual's life.1,2 Options for acute treat-
ment of migraine include triptans (serotonin 5- HT1B/1D receptor 
agonists), ditans (serotonin 5- HT1F receptor agonists), nonsteroidal 
anti- inflammatory drugs, dihydroergotamine, and combination anal-
gesics; many of these fail to meet treatment goals.3– 5 As such, it is 
estimated that over 95% of people with migraine taking an orally ad-
ministered acute prescription medication for headache have at least 
one unmet acute treatment need.5

Although the availability of triptans has improved the acute treat-
ment of many people with migraine, use of triptans can be limited by 
insufficient efficacy and poor tolerability in some individuals.6 In a 
study of current and past triptan users, the most common reasons for 
discontinuation cited by the 25% who discontinued use were lack of a 
therapeutic effect and side effects.6 Based on their vasoconstrictive 
actions mediated by the 5- HT1B receptor, the use of triptans is con-
traindicated for individuals with cardiovascular disease, specifically 
individuals with coronary artery disease or a history of stroke, pe-
ripheral vascular disease, or chronically uncontrolled hypertension, 
and caution of triptan use may be warranted in individuals with other 
cardiovascular risk factors.7– 9 In addition, frequent use of triptans 
or analgesics has the potential to cause medication overuse head-
ache.10,11 Thus, to enable more individuals to achieve migraine free-
dom and reduce migraine- related disability, acute treatment options 
with different safety and tolerability profiles are needed, specifically 
for individuals not adequately managed by triptans.

Calcitonin gene– related peptide (CGRP) is an endogenous proin-
flammatory and pronociceptive neuropeptide that has been shown 
to have an important role in the pathogenesis of migraine.12 Small- 
molecule CGRP receptor antagonists (gepants) have demonstrated 
efficacy for the acute treatment of migraine in phase 3 clinical tri-
als.13– 16 Ubrogepant is a small- molecule, oral CGRP receptor antago-
nist approved by the US Food and Drug Administration for the acute 
treatment of migraine with or without aura in adults. In two iden-
tically designed pivotal clinical trials (ACHIEVE I and II), treatment 
with ubrogepant was associated with significantly greater rates of 

pain freedom and absence of most bothersome migraine- associated 
symptom (MBS) at 2 h compared with placebo.13,14

The goal of this post hoc analysis of pooled data from the 
ACHIEVE trials was to determine the impact, if any, of an individu-
al's previous response to triptans on the efficacy and tolerability of 
ubrogepant versus placebo. Because of the different pharmacology 
of ubrogepant and triptans,17,18 we hypothesized that the treatment 
response to ubrogepant would not be predicted by the participants’ 
historical response to triptans. This work was presented in abstract 
form at the 61st Annual Scientific Meeting of the American Headache 
Society (July 11– 14, 2019; Philadelphia, Pennsylvania, USA).19

METHODS

Trial design

Two phase 3, randomized, double- blind, multicenter, single- attack trials 
(ACHIEVE I [NCT02828020] and ACHIEVE II [NCT02867709]) evalu-
ated the clinical efficacy and safety of ubrogepant versus placebo for 
acute treatment of migraine. The trials were conducted from July 22, 
2016 to February 26, 2018, and randomized at least one participant to 
treatment at 188 US sites. Each trial was approved by a local or central 
institutional review board at each site. Written informed consent was 
obtained from each participant prior to enrollment in each trial.

Eligibility criteria and methods of the ACHIEVE trials have been 
reported previously.13,14 Briefly, adults aged 18– 75 years with a 
history of migraine, with or without aura, were randomized 1:1:1 
to receive placebo, ubrogepant 50 mg, or ubrogepant 100 mg in 
ACHIEVE I and placebo, ubrogepant 25 mg, or ubrogepant 50 mg 
in ACHIEVE II to treat a single attack (Figure 1). The randomization 
schedule was generated by a computer, contained a block size of 6, 
and used an automated interactive web- response system. At screen-
ing, participants were categorized into three groups based on previ-
ous experience with triptans (triptan responder, triptan- insufficient 
responder, and triptan naïve), and at randomization, randomization 
was stratified by previous experience with triptans and current use 
of preventive medication for migraine (yes/no). Participants had up 

F I G U R E  1  Trial design for ACHIEVE 
I and ACHIEVE II trials. mITT, modified 
intent- to- treat. Ubrogepant 25 and 
100 mg dose groups were not available in 
both trials and not included in this pooled 
analysis [Color figure can be viewed at 
wileyonlinelibrary.com]
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to 60 days to treat a single qualifying migraine attack of moderate or 
severe intensity at home.

Outcome measures

Co- primary efficacy endpoints were pain freedom at 2 h post initial 
dose and absence of MBS at 2 h post initial dose. Pain freedom was 
defined as a reduction in headache severity from moderate/severe at 
baseline to no pain at 2 h after the initial dose. Participants reported 
their MBS (photophobia, phonophobia, or nausea) immediately before 
taking the initial dose for a qualifying migraine attack, and subsequently 
recorded the presence or absence of that symptom at 2 h after the 
dose. Pain relief at 2 h after the initial dose was a secondary endpoint, 
defined as the reduction of a moderate/severe migraine headache to 
a mild headache or no headache. Efficacy assessments were based on 
information recorded by the participant in an electronic diary.

In each trial, historical triptan response data were collected via 
physician interview. 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 the 
occasions it was taken or, in the past, had a response to a triptan, 
but no longer uses a triptan for another reason. Triptan- insufficient 
responders 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 occasions it was taken, or no 
longer used a triptan due to lack of efficacy and/or side effects, or 
never used a triptan due to warnings, precautions, or contraindica-
tions (e.g., cardiovascular disease, specifically in individuals with cor-
onary artery disease, a history of stroke, peripheral vascular disease, 
or chronically uncontrolled hypertension).7 Triptan- naïve participants 
reported no prior exposure to triptans, excluding those contraindi-
cated. Adverse events (AEs), coded by system organ class and pre-
ferred term using the International Council for Harmonisation of 
Technical Requirements for Pharmaceuticals for Human Use Medical 
Dictionary for Regulatory Activities, version 20.1 (www.meddra.org), 
were recorded up to 30 days after the last dose of study medication.

Statistical analyses

Data from the placebo and ubrogepant 50 mg groups of ACHIEVE I 
and II were pooled for the current analysis. The ubrogepant 100 mg 
dose (ACHIEVE I) and 25 mg dose (ACHIEVE II) were not included 
in the pooled analysis, as each dose was only included in a single 
study.13,14 All authors had full access to the data from both studies. 
Efficacy analyses were based on the modified intent- to- treat (mITT) 
population (all randomized participants who received at least one 
dose of investigational product, recorded a baseline migraine head-
ache severity measurement, and had at least one post dose migraine 
headache severity or migraine- associated symptom measurement at 
or before the 2- h time point). Tolerability analyses were based on 
the safety population: all participants who received at least one dose 
of investigational product. Data were summarized with descriptive 

statistics (mean, standard deviation [SD], number, and percent). The 
last observation carried forward approach was used to impute miss-
ing values at 2 h after the initial dose. All p values were nominal p 
values, and the significance threshold was 5%. Odds ratios (ORs) with 
95% CIs and p values were calculated based on a logistic regression 
model with treatment group, historical triptan response, historical 
triptan response by treatment interaction, use of medication for 
migraine prevention, and baseline headache severity as explanatory 
variables; for MBS, underlying symptom was included as an addi-
tional variable. The estimated risk ratio (RR) and corresponding 95% 
CI and p values were estimated from a generalized linear mixed model 
(GLMM), which assumes a binary distribution for the response and 
uses a log link function. It included treatment group, historical triptan 
response, historical triptan response by treatment interaction, use of 
medication for migraine prevention, and baseline headache severity 
as explanatory variables; for MBS, underlying symptom was included 
as an additional variable. In addition, the estimated risk difference 
(RD) and corresponding 95% CI and p values were estimated from 
a similar GLMM model that assumes normal distribution of the re-
sponse and uses an identity link function. Analyses were conducted 
with SAS version 9.4 (SAS Institute Inc, Cary, North Carolina, USA).

RESULTS

Participants

Overall, 1327 participants in ACHIEVE I and 1355 participants in 
ACHIEVE II were included in the mITT population. The pooled analy-
sis population contained 1799 participants from the two treatment 
arms common across both studies (placebo, n = 912; ubrogepant 
50 mg, n = 887). In the pooled analysis population, 682 (placebo, 
n = 350; ubrogepant 50 mg, n = 332), 451 (placebo, n = 223; ubroge-
pant, n = 228), and 666 (placebo, n = 339; ubrogepant, n = 327) par-
ticipants were triptan responders, triptan- insufficient responders, 
and triptan- naïve, respectively.

In the pooled analysis population, approximately 25% of partici-
pants in each treatment group were classified as triptan- insufficient 
responders (Table 1). Of these, most (approximately 80% in each 
treatment group) reported insufficient efficacy associated with trip-
tan use. The proportions of participants with insufficient responder 
status due to tolerability issues and contraindications to triptans 
were approximately 17% and 3%, respectively, in each treatment 
group. Baseline demographics were comparable between the 
pooled placebo and ubrogepant 50 mg groups in each of the his-
torical triptan experience subgroups, and were consistent with the 
typical migraine population (Table 2).

Efficacy across triptan subgroups

A greater proportion of ubrogepant 50 mg versus placebo participants 
achieved pain freedom (Figure 2A) and absence of MBS (Figure 2B) at 
2 h post initial dose. For each historical triptan experience subgroup, 

http://www.meddra.org
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a greater proportion of ubrogepant 50 mg versus placebo par-
ticipants achieved pain freedom (Figure 2A; Table 3) and absence 
of MBS (Figure 2B; Table 3) at 2 h post initial dose. Treatment- by- 
subgroup interaction p values based on the OR, RR, and RD were 
nonsignificant for both pain freedom (p = 0.290, p = 0.248, and 
p = 0.622, respectively) and absence of MBS (p = 0.705, p = 0.636, 

and p = 0.772, respectively), demonstrating that there was no sig-
nificant impact of triptan historical responder status on efficacy of 
ubrogepant. Similarly, a greater proportion of ubrogepant 50 mg 
versus placebo participants achieved the secondary endpoint of pain 
relief at 2 h post dose (Figure 2C). Treatment- by- subgroup interac-
tion p values for pooled trial data demonstrated no significant impact 
of triptan historical experience status on pain relief based on the OR 
(p = 0.140) and RD (p = 0.106); based on RR, the p value was 0.038, 
but the direction of the RR was the same (RR of the outcome with 
ubrogepant was greater than with placebo) in all three subgroups.

The subgroup of triptan- insufficient responders included partici-
pants with prior insufficient efficacy, insufficient tolerability, or con-
traindications to triptan use; prior insufficient efficacy was the most 
commonly reported reason for triptan- insufficient response (placebo, 
n = 174/223 [78.0%]; ubrogepant 50 mg, n = 185/228 [81.1%]). Within 
this subgroup of triptan- insufficient responders based on insufficient 
efficacy, this post hoc analysis demonstrated that participants ran-
domized to ubrogepant 50 mg versus placebo showed significantly 
greater rates of pain freedom (15% vs. 6%; p = 0.011), absence of 
MBS (35% vs. 21%; p = 0.005), and pain relief at 2 h (55% vs. 40%; 
p = 0.015; Figure 3), demonstrating that ubrogepant was effective in 
the subgroup of participants with insufficient efficacy with triptans.

Tolerability

Adverse events recorded for the pooled safety population (placebo, 
n = 984; ubrogepant 50 mg, n = 954) are summarized in Table 4. 
The incidence of treatment- emergent AEs (TEAEs) and treatment- 
related TEAEs did not differ appreciably across historical triptan 
experience subgroups. The highest percentage of participants expe-
riencing a treatment- related TEAE in the pooled ubrogepant 50 mg 
treatment group was found in the triptan- insufficient responders 
(10.4%), whereas the highest percentage in the placebo group was 
found in the triptan- naïve subgroup (9.7%). No serious AEs (SAEs) 
were reported in any subgroup.

DISCUSSION

We analyzed pooled data from two multicenter, single- attack, phase 
3 trials, ACHIEVE I and ACHIEVE II, for ubrogepant 50 mg versus 
placebo in adults with a history of migraine to evaluate the efficacy 
of ubrogepant in three subgroups of participants with varied experi-
ences with triptans. This analysis demonstrated no significant differ-
ence in the magnitude of the ubrogepant treatment effect based on 
historical triptan responder status for any of the outcomes analyzed. 
Within the subgroup of triptan- insufficient responders due to insuf-
ficient efficacy, ubrogepant 50 mg demonstrated significant efficacy 
versus placebo for both co- primary endpoints and pain relief at 2 h 
post initial dose. These findings suggest that individuals who experi-
ence a migraine attack can respond to ubrogepant treatment regard-
less of their previous experience with triptans.

TA B L E  1  Classification of historical triptan response (mITT 
population)

Pooled ACHIEVE participants, 
n (%)

Placebo
Ubrogepant 
50 mg

(n = 912) (n = 887)

Triptan responder 350 (38.4) 332 (37.4)

Triptan- insufficient respondera  223 (24.5) 228 (25.7)

Insufficient efficacy 174 (78.0) 185 (81.1)

Insufficient tolerability 38 (17.0) 37 (16.2)

Contraindications 7 (3.1) 5 (2.2)

Triptan naive 339 (37.2) 327 (36.9)

Abbreviation: mITT, modified intent- to- treat.
aData missing for n = 2 placebo (ACHIEVE I) and n = 2 placebo and n = 1 
ubrogepant 50 mg (ACHIEVE II). 

TA B L E  2  Participant characteristics (mITT population)

Pooled ACHIEVE 
participants

Placebo
Ubrogepant 
50 mg

(n = 912) (n = 887)

Triptan responder, N 350 332

Age, mean (SD), y 44.4 (12.5) 44.0 (11.4)

Female, n (%) 318 (90.9) 307 (92.5)

White, n (%) 312 (89.1) 303 (91.3)

BMI, mean (SD), kg/m2 28.3 (6.3) 29.2 (7.3)

Moderate/high CV risk, n (%) 27 (7.7) 31 (9.3)

Triptan- insufficient responder, N 223 228

Age, mean (SD), y 40.1 (10.7) 38.4 (10.7)

Female, n (%) 206 (92.4) 214 (93.9)

White, n (%) 192 (86.1) 189 (82.9)

BMI, mean (SD), kg/m2 30.1 (7.9) 31.1 (8.4)

Moderate/high CV risk, n (%) 32 (14.3) 24 (10.5)

Triptan naive, N 339 327

Age, mean (SD), y 38.4 (11.2) 38.2 (12.7)

Female, n (%) 285 (84.1) 282 (86.2)

White, n (%) 250 (73.8) 236 (72.2)

BMI, mean (SD), kg/m2 31.5 (8.2) 30.9 (7.7)

Moderate/high CV risk, n (%) 33 (9.7) 37 (11.3)

Abbreviations: BMI, body mass index; CV, cardiovascular; mITT, 
modified intent- to- treat; SD, standard deviation.
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Across all three outcome measures, the placebo response rates 
were higher in triptan- naïve participants than in the two triptan- 
experienced subgroups (triptan responders and triptan- insufficient 

responders). This has an interesting parallel when considering par-
ticipants in CGRP pathway monoclonal antibody studies who were 
naïve to prior preventive therapies.20,21 Accordingly, this greater 
placebo response resulted in the triptan- naïve subgroup exhibiting 
a numerically lower OR versus placebo compared with the other 
triptan subgroups. However, treatment- by- subgroup interaction p 
values from the logistic regression model, which accounts for all 
data, found that this pattern was not significant for any of the ef-
ficacy outcome measures evaluated. Increased placebo responses 
in treatment- naïve participants have been observed in other clin-
ical trials of acute treatment of migraine22– 24 and, although the 
reasons for this consistent finding are unclear, they may be at-
tributable to a number of factors. It is possible that the diagnosis 
of migraine was less robustly established in these triptan- naïve 
participants and, therefore, this did not lead to prior prescription 
of a standard migraine- specific treatment, or that expectation of a 
new treatment in those who have not had migraine- specific treat-
ments amplifies the placebo response. For the purpose of drug 
development trials, this issue raises the possibility of an increased 
risk of negative trials in this subpopulation, as the treatment effect 
size may be smaller than that in triptan- experienced patients with 
migraine.

F I G U R E  2  Efficacy outcome measures by triptan historical experience for (A) pain freedom at 2 h, (B) absence of MBS at 2 h, (C) pain 
relief at 2 h. MBS, most bothersome migraine- associated symptom; OR, odds ratio [Color figure can be viewed at wileyonlinelibrary.com]
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TA B L E  3  Primary efficacy endpoint outcomes by triptan 
historical experience (mITT population)

Pooled ACHIEVE participants

Placebo
Ubrogepant 
50 mg

(n = 912) (n = 887)

Triptan naive

Pain freedom at 2 h, n/N (%) 61/339 (18) 78/327 (24)

Absence of MBS at 2 h, n/N (%) 105/338 (31) 132/325 (41)

Triptan responders

Pain freedom at 2 h, n/N (%) 40/350 (11) 67/331 (20)

Absence of MBS at 2 h, n/N (%) 94/349 (27) 129/332 (39)

Triptan- insufficient responders

Pain freedom at 2 h, n/N (%) 18/223 (8) 37/228 (16)

Absence of MBS at 2 h, n/N (%) 52/223 (23) 81/226 (36)

Abbreviations: MBS, most bothersome migraine- associated symptom; 
mITT, modified intent- to- treat.
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The analysis of tolerability demonstrated that the incidence of 
TEAEs in participants randomized to ubrogepant did not vary ap-
preciably with historical triptan status, and no SAEs were reported. 
Furthermore, comparable ubrogepant tolerability profiles were ob-
served in triptan- insufficient responders (including the poor tolerabil-
ity subgroup) and in participants who reported no previous tolerability 
concerns with triptans, suggesting that intolerance of triptans does 
not affect the likelihood of experiencing a TEAE with ubrogepant.

Oral triptans are widely used for the acute treatment of migraine; 
however, they may fail to meet treatment goals because of partial effec-
tiveness, poor tolerability, or contraindications.6,25,26 Discontinuation 
of triptan use is common in people with migraine, with a pharmacy 

claims study showing that almost 54% of triptan users received no con-
secutive refill of their index triptan.27 Lack of efficacy and tolerability 
issues are the most commonly reported reasons for triptan discontinua-
tion or switching.6 Our data suggest that small- molecule CGRP receptor 
antagonists such as ubrogepant may represent an effective alternative 
treatment option for those who fail to achieve adequate efficacy with 
triptans or experience triptan- associated tolerability issues.

Our analysis of the ACHIEVE I and II trials subdivided all pooled data 
into three subgroups based on participants’ historical experience with 
triptans: triptan responder, triptan- insufficient responder, and triptan 
naïve. Participants with contraindications to triptans were grouped in 
the triptan- insufficient responder subgroup because of their inability 
to use triptans as an acute treatment option. The strengths of this anal-
ysis include the large population of people with migraine across both 
trials. With this large overall trial population, we were able to subdivide 
our population into sizable groups based on historical triptan experi-
ence, although no formal sample size power estimation was included 
in this post hoc analysis. Despite the large overall population, however, 
sample sizes for some of the secondary triptan- insufficient responder 
subgroups (e.g., tolerability and contraindications) were too small to 
evaluate the significance of the treatment effect in these groups. The 
ACHIEVE trials were single- attack trials; thus, conclusions cannot be 
drawn regarding the impact of triptan experience history on repeated 
use of ubrogepant in this population. No active comparator was in-
cluded in the ACHIEVE trials, and no direct comparison of efficacy be-
tween triptans and ubrogepant could be made. Furthermore, there was 
no adjustment for multiple comparisons in the post hoc analyses, and 
participants’ historical response to triptans was self- reported and thus 
may have been impacted by recall bias.

CONCLUSION

Ubrogepant may be effective and well tolerated for the acute treat-
ment of migraine in participants with an insufficient response to 

F I G U R E  3  Summary of efficacy outcome measures at 2 h in subgroup of triptan- insufficient responders with insufficient efficacy. MBS, 
most bothersome migraine- associated symptom [Color figure can be viewed at wileyonlinelibrary.com]

21%

40%

15%

35%

55%

0%

20%

40%

60%

80%

100%

Pain Freedom
at 2 Hours

MBS Freedom
at 2 Hours

Pain Relief
at 2 Hours 

Pe
rc

en
ta

ge
 o

f P
ar

tic
ip

an
ts

Pooled Placebo (n=174) Pooled Ubrogepant 50 mg (n=185)

P=0.005

P=0.011

P=0.015

n=174

6%
n=185 n=174 n=183 n=174 n=185

TA B L E  4  Summary of adverse events reported within 48 h after 
initial or optional second dose (safety population)

Pooled ACHIEVE participants

Placebo
Ubrogepant 
50 mg

(n = 984) (n = 954)

Triptan responders 372 354

All TEAEs, n (%) 37 (9.9) 38 (10.7)

Treatment- related TEAEs 21 (5.6) 26 (7.3)

All serious AEs, n (%) 0 0

Triptan- insufficient responders 239 240

All TEAEs, n (%) 29 (12.1) 37 (15.4)

Treatment- related TEAEs 14 (5.9) 25 (10.4)

All serious AEs, n (%) 0 0

Triptan naive 373 360

All TEAEs, n (%) 47 (12.6) 32 (8.9)

Treatment- related TEAEs 36 (9.7) 18 (5.0)

All serious AEs, n (%) 0 0

Abbreviations: AE, adverse event; TEAE, treatment- emergent adverse 
event.
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triptans. Treatment effects did not differ significantly among the 
three historical triptan use subgroups, although triptan- naïve pa-
tients exhibited higher placebo responses, which may result in at-
tenuated treatment effects. The results suggest that an insufficient 
response to triptans (due to lack of efficacy or intolerance) is not 
associated with an insufficient response to ubrogepant (due to lack 
of efficacy or intolerance), and AEs with triptans do not indicate AEs 
with ubrogepant. Ubrogepant, with a mechanism of action distinct 
from that of triptans, may enable more individuals with migraine to 
move toward migraine freedom.
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