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ABSTRACT

Introduction: The objectives of this study were
to (1) report long-term health-related quality of
life (HRQoL) outcomes among patients using
rimegepant preventatively in BHV3000-305
(NCT03732638) open-label extension (OLE) and
(2) map Migraine-Specific Quality of Life ques-
tionnaire version 2.1 (MSQv2) to EQ-5D-3L
utility values over the double-blind treatment
(DBT; 0–12 weeks) and the OLE (13–64 weeks)
to assess the influence of treatment on these
values.
Methods: This was a post hoc analysis using
data from a rimegepant study for the prevention
of migraine (BHV3000-305). Adult patients with
migraine took either rimegepant 75 mg or pla-
cebo every other day (EOD) during the DBT
phase. All patients received rimegepant during
the OLE. MSQv2 was measured at baseline,
weeks 12, 24, and 64. A validated algorithm was
used to map MSQv2 scores to EQ-5D utilities.

Results: Baseline data were available for 347
patients treated with placebo and 348 treated
with rimegepant in the DBT period, who con-
tinued to the OLE. Baseline EQ-5D utilities were
similar between trial arms: 0.598 for placebo
and 0.614 for rimegepant. EQ-5D improved
from baseline to week 12 and utilities increased
by ? 0.09 for placebo and ? 0.10 for rimege-
pant (p value = 0.011). By 24 weeks, at which
point patients who were originally randomized
to placebo had received rimegepant 75 mg EOD
for 12 weeks, HRQoL measures (MSQv2 and EQ-
5D) were similar across groups, demonstrating
rapid onset of treatment effect. This HRQoL
improvement was durable out to 64 weeks.
Conclusion: Compared to placebo, treatment
with rimegepant 75 mg was associated with
greater improvement in EQ-5D utilities during
the 12-week DBT phase. Patients originally
randomized to placebo experienced a similar
improvement in EQ-5D utilities after switching
to rimegepant during the OLE, demonstrating
that benefits are realized within 12 weeks of
active treatment. This preventive effect was
durable out to 64 weeks and was associated with
an additional increase in HRQoL over time.
Trial Registration: NCT03732638.
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Key Summary Points

This study used a validated algorithm to
map EQ-5D utilities from Migraine-
Specific Quality of Life questionnaire
version 2.1 (MSQv2) scores collected
during 64 weeks of follow-up in study
BHV3000-305 of rimegepant as a
preventive migraine treatment in adult
patients with 4–18 monthly migraine days
(MMDs).

Rimegepant 75 mg every other day was
associated with greater improvement in
MMDs and EQ-5D utilities compared to
placebo during the 12-week double-blind
treatment (DBT) phase. The MSQv2 and
mapped EQ-5D measures of participants
originally randomized to the placebo arm
caught up to the rimegepant arm during
the first 12 weeks of the open-label
extension study (OLE), demonstrating
rapid onset of effect.

There were further improvements in
MSQv2 and mapped health state utility
values in both trial arms over the 52-week
OLE phase, where all patients were asked
to take rimegepant 75 mg every other day
(EOD).

These findings can inform economic
evaluations of rimegepant, where health
state utility measures are required to
compare treatment efficacy against
standard of care and other novel
therapies.

INTRODUCTION

Migraine is a prevalent neurological disorder
characterized by recurrent, unilateral, throb-
bing headaches and associated symptoms
including photophobia, nausea, and vomiting
[1, 2]. Preventive migraine treatments are indi-
cated in patients who experience four or more

attacks per month to reduce attack frequency
and severity and to improve function and
health-related quality of life (HRQoL) [1, 3].
Calcitonin gene-related peptide (CGRP) inhibi-
tors (both monoclonal antibodies [mAbs] and
small molecule receptor blockers [gepants]) are
a novel class of migraine medications. Both
mAbs and gepants are migraine-specific whereas
most of the older preventive treatments are not
[1, 3]. In migraine prevention, there are four
CGRP mAbs, namely fremanezumab, gal-
canezumab, eptinezumab, and erenumab (in-
jectable and intravenous administration), and
two small molecule gepants, atogepant and
rimegepant (oral administration) [1, 3].

Rimegepant is a CGRP receptor antagonist
indicated for the acute treatment of migraine
with or without aura and for the preventive
treatment of episodic migraine in adults [4].
One 75 mg oral dose of rimegepant is taken
orally on an as-needed basis for the acute
treatment of migraine and on a regular every-
other-day (EOD) basis for preventive treatment
[4]. The efficacy and safety of rimegepant have
been demonstrated in randomized, double-
blind, placebo-controlled trials [5–7] for the
acute treatment of migraine where the per-
centage of patients who achieved freedom from
pain and freedom from most bothersome
symptom (MBS) 2 h post-dose was statistically
significantly greater with rimegepant compared
with placebo [4, 6, 7]. Benefits in prevention
have been demonstrated in another random-
ized, double-blind, placebo-controlled trial
(BHV3000-305; NCT03732638) [8, 9]; changes
from baseline in the mean number of monthly
migraine days (MMDs) during weeks 9 through
12 and the percentage of patients who
achieved C 50% reduction from baseline in
moderate to severe MMDs during weeks 9
through 12 were statistically significantly
greater with rimegepant EOD for migraine pre-
vention compared with placebo [4, 9]. Rimege-
pant and placebo have similar tolerability
profiles [9], and rimegepant does not cause
vasoconstriction, which makes it especially
useful in patients with contraindications to
medications which cause vasoconstriction [1]. It
also has a shorter half-life than the
injectable CGRP mAbs [4, 10–13], which may be
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beneficial when treatment has to be stopped
suddenly because of adverse events, planning
pregnancies, or other circumstances. Rimege-
pant’s oral administration may be preferable to
some patients over injectables or infusions [14],
and its approval for both acute and preventive
treatment of migraine may simplify the treat-
ment regimen.

Assessing response to treatment with pre-
ventive migraine medications should focus on
reduction in MMDs and improvement in
migraine-related functional impairment and
disability [1]. Therefore, change from baseline
in MMDs is recommended by the International
Headache Society as a primary endpoint in
prevention trials, and measuring change in
HRQoL with a disease-specific instrument is
recommended as a secondary endpoint, among
others [15]. The Migraine-Specific Quality of
Life questionnaire version 2.1 (MSQv2) is one of
the recommended, widely used, and validated
instruments for measuring change in HRQoL in
clinical trials of preventive therapies [15, 16].
Another recommended instrument to measure
health status is the EQ-5D, a generic health state
utility measure with particular value for calcu-
lating quality-adjusted life years (QALYs)
[15, 17]. While there is no single gold standard
HRQoL measure in migraine, disease-specific
measures are more precise in capturing changes
in HRQoL as a result of treatment and are pre-
ferred for use in migraine trials, while generic
utility measures like the EQ-5D make it possible
to directly compare disease burden and inter-
ventions across conditions and are required for
economic evaluations [17, 18].

In the rimegepant clinical trial program, EQ-
5D was not assessed, which presents a challenge
for calculating QALYs in economic models [17].
When studies do not directly measure generic
preference-based utilities such as EQ-5D, results
from disease-specific measures such as MSQv2
can be used to estimate EQ-5D health-state
utilities via mapping algorithms [17, 19].
Therefore, to support future economic analyses
of rimegepant in migraine prevention, the
objectives of this post hoc analysis were to (1)
describe long-term MSQv2 outcomes among
patients using rimegepant preventatively in
BHV3000-305 double-blind treatment (DBT)

and open-label extension (OLE) phases and (2)
map MSQv2 outcomes to EQ-5D-3L health state
utilities over the DBT (0–12 weeks) and OLE
phases (13–64 weeks) of BHV3000-305 using a
validated mapping algorithm.

METHODS

Methods and results are described according to
the CONSORT Checklist [20].

Summary of BHV3000-305

This is a secondary analysis of study BHV3000-
305 [8, 9]. Study BHV3000-305 was a random-
ized, double-blind, placebo-controlled efficacy
and safety trial of rimegepant for migraine pre-
vention, conducted at 92 centers in the USA [9].
A detailed description of the study design,
population, efficacy, and safety results of the
DBT phase of BHV3000-305 is provided in
Croop et al., [9]. Briefly, the study consisted of a
screening/observation period of 4 weeks and a
DBT phase of 12 weeks during which patients
were randomized (1:1) to rimegepant 75 mg
EOD or placebo EOD. At the completion of the
12-week DBT phase, patients were invited to
enter the 52-week OLE phase, if they continued
to meet study entry criteria and had accept-
able laboratory test results. During the OLE
phase, patients were asked to take rimegepant
75 mg EOD. During this phase, if patients
experienced a migraine on a day that they were
not scheduled to dose with rimegepant, they
could take an additional 75 mg tablet on that
day as an acute migraine treatment. Therefore,
during the OLE phase, subjects could take a
maximum of one rimegepant 75 mg tablet per
calendar day for this 52-week period.

Study Participants

Inclusion criteria were adults (C 18 years) of
both sexes in whom migraine developed before
patients were 50 years old, with a history of
migraine with or without aura or chronic
migraine according to the International Classi-
fication of Headache Disorders, 3rd Edition
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definition [2], for a minimum of 1 year, who
had experienced 4–18 moderate to severe
migraine attacks per month during the last
3 months before screening, with attacks lasting
for 4–72 h on average if not treated, and who
were able to to distinguish between migraine
and tension/cluster headaches [8, 9]. Patients
were allowed to take one preventive migraine
medication (other than rimegepant, CGRP
mAbs, or CGRP receptor antagonists) during the
DBT phase if they were using a stable dose
for C 3 months before the screening/observa-
tion period and if the dose did not change
during the study [8, 9]. Patients were excluded if
they did not respond to more than two pre-
ventive medication categories or if they had an
unstable medical condition that presented an
unjustifiable risk of suffering a significant
adverse event or interfere with the efficacy or
safety assessments, a history of HIV or cardio-
vascular disease, uncontrolled diabetes or
hypertension, other pain or neurological disor-
ders, psychiatric conditions, a history of certain
gastrointestinal disorders, cholecystectomy, or
gallstones, a history of drug or alcohol abuse, a
history of allergies to medication, body mass
index C 33 kg/m2, or laboratory or other find-
ings that caused concerns about interference,
safety or tolerability [8, 9].

Outcomes and Data Collection

The primary endpoint of study BHV3000-305
was change in mean number of MMDs from
baseline to 12 weeks of the DBT phase, as
described in Croop et al. [8, 9]. This post hoc
analysis is focused on a secondary patient-re-
ported endpoint, the MSQv2, which measured
migraine-related quality of life among partici-
pants throughout the trial. Specifically, MSQv2
was captured via paper survey at the following
scheduled site visits: randomization baseline
and week 12 of the DBT phase and week 24 and
week 64 of the OLE phase.

Study BHV3000-305 was conducted in
accordance with the Declaration of Helsinki,
Good Clinical Practice Guidelines, and local
regulations [9]. The protocol was approved by
Advarra Central Institutional Review Board

(IRB) in Columbia (USA) and MedStar (a study
site IRB at McLean USA) [9]. The study protocol
is available in the supplementary information
of Croop et al. [9]. Written consent was
obtained from all participants prior to screening
[9].

Description of MSQv2

MSQv2 is a frequently used, validated,
migraine-specific measure of the impact of the
disease on daily functioning (activities) and
HRQoL [16, 18, 21, 22]. It consists of 14 items
across 3 dimensions: 7 items assess the extent to
which migraine restricts normal daily social and
work function—this dimension is called role
function restrictive (RFR); 4 items assess the
extent to which migraine prevents the ability to
function normally—this dimension is called
role function preventive (RFP); 3 items assess
the effects of migraine on emotional function
(EF) [18, 21]. Patients report the impact of
migraine on these items during the last 4-week
period according to 6 options scored on a Likert
scale, where 1 = none of the time; 2 = a little bit
of the time; 3 = some of the time; 4 = a good bit
of the time; 5 = most of the time; 6 = all of the
time [18]. All the item scores are added together
and rescaled on a scale ranging from 0 to 100,
where 100 represents the best HRQoL [17, 18].
To assess significant differences in change on
the MSQv2 at group and individual level
(within group), the minimal important differ-
ence is 5 points for RFR, 5.0–7.9 for RFP, and
8.0–10.6 for EF [23].

Description of EQ-5D

In this study, a statistical mapping algorithm
was used to estimate EQ-5D-3L scores based on
the MSQv2 scores collected in the rimegepant
prevention trial. Although EQ-5D-3L was not
directly collected in the trial, a brief description
of the measure is included here for context.

EQ-5D is a patient-reported outcome instru-
ment which describes, measures, and values
health to provide a generic, standardized value
of health status across various diseases [24]. This
is useful for clinical and economic evaluations
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(i.e., calculating QALYs) and for population
health surveys [24]. EQ-5D is a widely used
measure of HRQoL that has three versions, is
available in numerous languages, and has vari-
ous value sets that are representative of the
societal perspective of the general population of
specific countries or regions [24]. The value set
and version used in this publication is the UK
value set and the EQ-5D-3L version, which has
five dimensions and three levels and consists of
a descriptive system and a visual analogue scale
(VAS) [24]. The five dimensions describe anxi-
ety/depression, mobility, pain/discomfort, self-
care, and usual activities according to three
levels, where 1 = no problems; 2 = some prob-
lems; 3 = extreme problems [24]. Scores are
assigned based on a specific value set, and
higher scores indicate better health (e.g.,
1 = perfect health; 0 is equivalent to death;
negative values indicate a health state worse
than death) [24]. EQ-5D has previously been
used in migraine populations and captures a
patient’s current state of health [25–27].

Utility Mapping

Similar to a previous study [19], this study uses a
validated mapping algorithm developed by
Gillard et al. [17] and patient-level data from
study BHV3000-305 to map MSQv2 values to
EQ-5D-3L utilities using separate validated
algorithms for episodic and chronic migraine
[9]. In study BHV3000-305, 23% of participants
had chronic migraine and 77% had episodic
migraine [9]. Gillard et al. developed their
algorithm by using data from the International
Burden of Migraine Study and using regression
models to find the preferred algorithm for esti-
mating EQ-5D-3L utilities based on the UK
value set from MSQv2 scores [17]. There is an
adequate relationship between MSQv2 and EQ-
5D to estimate EQ-5D utilities via regression
equations [17]. There is conceptual overlap
between the EF dimension in MSQv2 and anx-
iety/depression dimension of EQ-5D as well as
between the RFP and RFR dimensions of MSQv2
and the usual activities dimension of the EQ-5D
[17]. The correlation coefficients between
MSQv2 scores and EQ-5D-3L utility scores

produced by the algorithm was statistically sig-
nificant [17]. The regression models used to
map MSQv2 scores to EQ-5D utility values are
presented in Table 1. Mapped EQ-5D values for
episodic or chronic migraine disease status at
baseline were combined and reported together
in the results. The models used to map the
MSQv2 scores were validated linear regression
models published by Gillard et al. [17].

EQ-5D utilities were mapped from MSQv2
measurements at baseline, week 12, week 24,
and week 64. The Wilcoxon rank-sum test was
used to test for differences between treatment
groups at week 12. EQ-5D mean values are
provided with standard error (SE).

Variables that were extracted from study
BHV3000-305 include age (continuous), gender
(categorical), history of chronic migraine (cate-
gorical), primary migraine type (categorical),
and MMD (count) [9]. During study BHV3000-
305, there was high compliance with treatment
regimens and few missing data [28]. Therefore,
no adjustments were made for missing data.

A mixed-effects regression model was fit to
understand the effect of rimegepant, baseline
MMD, and time on mapped EQ-5D utility.
Treatment was treated as a time-varying
covariate such that patients were only assigned
to their respective randomized treatments up to
week 12; then, everyone was assigned rimege-
pant. A random effect was added per subject to
account for repeated measures.

RESULTS

Baseline Characteristics

At baseline, data were available for 695 partici-
pants in the evaluable modified ITT population,
347 treated with placebo and 348 treated with
rimegepant in the DBT phase (Table 2). Overall,
the mean (SD) age of participants was 41.3
(13.1) years, and 83% were female. Just less than
a quarter of patients reported history of chronic
migraine (23%), and 46% reported their pri-
mary migraine type was migraine with aura vs.
54% without aura (Table 2).

After the DBT phase, 602/695 (87%) of these
patients continued to the OLE phase of the
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study, and most of these subjects (430/602,
71%) completed the OLE. At week 64 (12-week
DBT plus 52-week OLE), data were available for
208 participants in the rimegepant/rimegepant
OLE group and for 222 participants in the pla-
cebo/rimegepant OLE group.

MSQv2 Values

In Fig. 1, change in MSQv2 domain scores are
presented for the rimegepant/rimegepant OLE
group and the placebo/rimegepant OLE groups
over the 12 week DBT phase and 52 week OLE
phase. At baseline the mean MSQv2 values by
domain were similar for rimegepant/rimege-
pant OLE (RFR: 51.2, RFP: 65.6, and EF: 58.5)
and placebo/rimegepant OLE study groups

(RFR: 50.0, RFP: 64.6, and EF: 56.2; Fig. 1A–C).
At 12 weeks there were greater improvements
(higher scores) from baseline in the rimegepant
group across all three domains (RFR: ? 18.6,
RFP: ? 14.4, EF: ? 18.9) compared to the pla-
cebo group (RFR: ? 15.1, RFP: ? 11.4, EF: ?
15.0; Fig. 1A–C). At 24 weeks, after the placebo/

rimegepant OLE arm had been receiving rime-
gepant for 12 weeks, the MSQv2 values con-
verged again (Fig. 1A–C), demonstrating rapid

Table 2 Baseline patient characteristics

Rimegepant/rimegepant OLE
(n = 348)

Placebo/rimegepant OLE
(n = 347)

Total
(n = 695)

Age, years 41.4 (13.0) 41.2 (13.3) 41.3 (13.1)

Sex

Women 282 (81%) 295 (85%) 577 (83%)

Men 66 (19%) 52 (15%) 118 (17%)

History of chronic

migraine

Yes 74 (21%) 89 (26%) 163 (23%)

No 274 (79%) 258 (74%) 532 (77%)

Primary migraine type

Without aura 185 (53%) 193 (56%) 378 (54%)

With aura 163 (47%) 154 (44%) 317 (46%)

Data are mean (SD) or n (%)
OLE open-label extension

Fig. 1 MSQv2 (A) role function restrictive, B role
function prevention, and C emotional function domains
over the double-blind treatment and open-label extension
phases of study 305 for patients starting on rimegepant vs.
placebo

c

Table 1 Models used to map MSQv2 scores to EQ-5D utility values, for subject with episodic and chronic migraine

Population Model

Episodic EQ-5D ¼ 0:2858 þ 0:0029 �MSQRFP þ 0:0001 �MSQRFR þ 0:0027 �MSQEF

Chronic EQ-5D ¼ �0:0492 þ 0:0065 �MSQRFP þ 0:0013 �MSQRFR þ 0:0011 �MSQEF

Source: Gillard et al. [17]
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onset of HRQoL improvement after initiating
rimegepant.

The HRQoL impact was maintained over the
OLE period and saw additional improvements
from baseline. At 64 weeks, mean change from
baseline in MSQv2 was similar for rimegepant/
rimegepant OLE patients (RFR: ? 32.6, RFP: ?
24.7, and EF: ? 29.3) and rimegepant/placebo

OLE patients (RFR: ? 33.2, RFP: ? 25.5, and
EF: ? 31.0; Fig. 1A–C). This change is three to
six times greater than the minimum clinically
important difference for within-group analyses,
depending on domain [23].

Mapped Utility Values

The utility values that were mapped from
MSQv2 are summarized in Table 3 and pre-
sented in Fig. 2. Baseline EQ-5D utilities were
similar between trial arms: 0.60 for placebo and
0.61 for rimegepant (Fig. 2; Table 3). Over the
12-week DBT, EQ-5D utilities increased by ?

0.09 in the placebo arm and ? 0.10 for rime-
gepant (p value = 0.011). By 24 weeks, EQ-5D
values for the placebo/rimegepant OLE arm
caught up with values from the rimegepant/
rimegepant OLE arm (0.77 and 0.76 respec-
tively; Fig. 2; Table 3). Additional improve-
ments in health state utility values were
observed throughout the OLE phase from week
24 to 64. By the end of the OLE phase, mean
EQ-5D values were 0.79 (0.01) for participants
who started on placebo and for participants
who started on rimegepant (Table 3).

The regression model for EQ-5D utility based
on the mapped data over the BHV3000-305 OLE
study is presented in Table 4. Baseline MMD,
treatment arm, and time were all significant
predictors of mapped EQ-5D utility value in the
model (Table 4). EQ-5D decreased with higher
baseline MMD and increased over time, and
when patients received rimegepant over pla-
cebo (Table 4). The rimegepant coefficient
(0.0254) represents the additional utility asso-
ciated with receiving rimegepant at any time
point—which is the randomized subset of
rimegepant patients from 0 to 12 weeks, and all
patients at subsequent time points (Table 4).
The value of ? 0.0948 at 12 weeks represents
the placebo effect, i.e., the increase in utility
over the initial (double-blind) trial period, for
placebo patients (Table 4).

Modeled change from baseline values for EQ-
5D over the DBT and OLE phases of study
BHV3000-305 are presented in Fig. 3. The curves
are similar in shape to Fig. 2, in that rimegepant
confers a greater increase in EQ-5D utility dur-
ing the DBT phase. When patients randomized
to placebo initiate rimegepant at 12 weeks, a
marked improvement in HRQoL is observed.
The improvement in EQ-5D is durable out to
64 weeks with continued rimegepant treatment.

DISCUSSION

Key Findings

Compared to placebo, during the 12-week DBT
phase, treatment with rimegepant 75 mg was

Table 3 EQ-5D values over the double-blind treatment and open-label extension phases of Study 305 for patients starting
on rimegepant vs. placebo

Week Rimegepant/rimegepant OLE Placebo/rimegepant OLE

n EQ-5D mean EQ-5D SE n EQ-5D mean EQ-5D SE

0 348 0.61 0.01 347 0.60 0.01

12 334 0.72 0.01 330 0.69 0.01

24 283 0.76 0.01 282 0.77 0.01

64 210 0.79 0.01 223 0.79 0.01

OLE open-label extension, SE standard error

592 Adv Ther (2023) 40:585–600



associated with greater improvement in HRQoL
when MSQv2 values were mapped to EQ-5D
utilities. HRQoL improvements during the first
12 weeks were driven by the greater MMD
reduction with rimegepant vs. placebo, reported
previously by Croop et al. (- 4.3 days vs.
- 3.5 days; least squares mean difference of
- 0.8 days, 95% CI - 1.46 to - 20; p = 0.0099)
[9]. This translated to greater health state utility
improvement when mapped to EQ-5D.

By 24 weeks (i.e., 12-week DBT period ? first
12 weeks of OLE), at which point patients who
were originally randomized to the placebo arm
had received rimegepant 75 mg EOD for
12 weeks, HRQoL (MSQv2 and mapped EQ-5D
utilities) was similar across treatment arms,

demonstrating rapid onset of treatment effect.
The effect of rimegepant on improved HRQoL
was durable out to 64 weeks post-randomiza-
tion and was associated with an additional
increase in MSQv2 and mapped health state
utilities over the OLE period. The overall
improvement in HRQoL at 64 weeks (as mea-
sured by all MSQv2 domains) was greater than
the established minimum important differences
and was therefore clinically meaningful.

Comparison to Literature

Other novel CGRP antagonists for migraine
prevention have demonstrated similar long-

Fig. 2 EQ-5D values over the double-blind treatment and open-label extension phases of study BHV3000-305 for patients
starting on rimegepant vs. placebo

Table 4 Regression model for mapped EQ-5D-3L utility

Terma Estimate SE 95% CI—low 95% CI—high P value

Intercept 0.679 0.014 0.652 0.706 \ 0.0001

Baseline MMD - 0.009 0.001 - 0.011 - 0.006 \ 0.0001

Treatment—rimegepant 0.025 0.007 0.012 0.039 0.0002

Time (weeks)—12 0.095 0.005 0.085 0.105 \ 0.0001

Time (weeks)—24 0.143 0.006 0.131 0.155 \ 0.0001

Time (weeks)—64 0.166 0.007 0.152 0.179 \ 0.0001

aFixed-effects coefficients
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term improvements in HRQoL in OLE studies.
For example, a 9-month OLE study of gal-
canezumab found that MSQv2 RFR domain
scores increased from baseline by a mean of
29.0–32.9 points at Month 12 (p\ 0.001) [29].
A similar magnitude of increase from baseline to
the end of the OLE period was observed in the
current analysis of rimegepant. Clinically
meaningful and durable HRQoL improvements
have also been reported in OLE studies of fre-
manezumab and atogepant, confirming the
value of this class of therapies for improving
lives of patients with migraine, over longer time
horizons [30, 31]. Descriptively, the magnitude
of HRQoL improvements appear to be compa-
rable across different CGRP antagonists; how-
ever, to date there have been no head-to-head
trials to confirm this.

MSQv2 data from several other migraine
prevention trials have been mapped to EQ-5D
values using similar methods as the current post
hoc analysis. For example, Di Tanna mapped
MSQv2 to EQ-5D using data from three erenu-
mab studies for migraine prevention [32]. In

these studies, MMDs ranged from 8.2 ± 2.5 to
18.2 ± 4.7 at baseline, and mapped EQ-5D val-
ues from MSQv2 improved from 0.62 (0.18) at
baseline to 0.74 (0.14) at week 12 with erenu-
mab 140 mg treatment [32]. This is comparable
to the improvement in mapped EQ-5D values
with rimegepant in the current study. Prior
studies have demonstrated a negative correla-
tion between a number of MMDs and mapped
utility values (e.g., utility values increased when
the number of MMDs decreased), which is also
supported by the current analysis. Lipton et al.
also estimated EQ-5D-3L (UK Value set) from
MSQv2 scores using the algorithm by Gillard
et al. for patients in the US treated with erenu-
mab for migraine prevention [33]. The mapped
utility values were higher for migraine patients
using erenumab vs. standard of care and were
inversely related to baseline MMD [33].

The same MSQv2 mapping algorithm by
Gillard et al. [17] has been used in health
technology assessments of three migraine pre-
ventive therapies—erenumab, fremanezumab,
and galcanezumab—by the National Institute

Fig. 3 Modeled change from baseline values for EQ-5D over double-blind treatment and open-label extension of study
BHV3000-305
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for Health and Care Excellence (NICE) in the UK
and was considered a valid method of estimat-
ing health state utility values for the purpose of
economic modeling [34–36]. In one situation
(erenumab technology appraisal), even though
EQ-5D utilities were collected in one of the key
erenumab prevention trials [37], MSQv2 map-
ped to EQ-5D values was the preferred model
input. This was due to the longer recall period
of MSQv2 (4 weeks) and that this disease-speci-
fic measure was more sensitive to change in
migraine symptoms over time than the EQ-5D
measure, which was limited to patient HRQoL
measured on the day of the appointment [35].

EQ-5D has been directly used to measure
quality of life in patients with migraine in
observational research and in some trial set-
tings. Findings vary substantially depending on
underlying disease severity, whether patients
are asked on a day with or without migraine,
and pain severity experienced. For example,
Stafford measured EQ-5D-3L in patients with
migraine in the UK with a mean age of
47.5 years, 76.4% female, and a mean MMD
(SD) of 5.2 (4.1) [38]. Utility scores were 0.87 in
patients currently without a migraine, 0.66 in
patients with mild migraine pain severity, 0.53
in patients with moderate pain severity, and -
0.20 in patients with severe pain [38]. A study
characterizing the burden of migraine in Swe-
den (n = 630) reports EQ-5D-5L index scores of
0.79 for patients on a day without migraine
compared with 0.42 on a day with migraine
[39]. Similarly, EQ VAS scores were significantly
lower on a day with migraine (0.39) compared
with a day without migraine (0.67) [39].
Migraine presence and severity at the time EQ-
5D is administered therefore have a significant
impact on EQ-5D values.

When measured directly, EQ-5D values are
also influenced by migraine frequency as
MSQv2 and EQ-5D scores improve as MMDs
decrease. Patients with C 4 monthly headache
days (MHDs) have lower EQ-5D-5L score and
poorer HRQoL than people without migraine
(0.68 vs. 0.81, p\ 0.001) [40]. HRQoL deterio-
rates with increasing migraine frequency (in-
cremental burden), with EQ-5D scores of 0.74
for those with 4–7 MHDs, 0.7 for those with
8–14 MHDs, and 0.56 for those with chronic

migraine (C 15 MHDs) [40]. Doane et al. com-
pared the humanistic burden of migraine in
patients with migraine in Europe according to
number of monthly headache days (1–3 MHDs
vs. C 4 MHDs) [41]. The authors found that
HRQoL was significantly lower (as measured by
EQ-5D-5L and EQ-5D VAS) in patients with
migraine with C 4 MHDs compared to those
with 1–3 MHDs [41]. EQ-5D index scores and
EQ-5D VAS scores were 0.75 and 66.85, respec-
tively, in those with 1–3 MHDs, 0.72 and 64.92,
respectively, in those with 4–7 MHDs, 0.70 and
61.86, respectively, in those with 8–14 MHDs,
and 0.60 and 52.66, respectively, in those
with C 15 MHDs [41]. The inverse is also true—
i.e., as headache-free days (HFDs) increase, EQ-
5D-5L scores increase as well [42]. EQ-5D index
score increased by 0.01 points for every 1 HFD
and by 0.04 points for 5 HFDs, while EQ VAS
increased by 0.76 for every 1 HFD and by 3.79
for every 5 HFDs (p\0.001 for both) [42].

Common trends across these studies confirm
that (1) effective migraine preventive treat-
ments improve MMDs, MSQv2 scores, and EQ-
5D utilities to a greater degree than placebo and
(3) MSQv2 and EQ-5D scores improve as MMDs
decrease.

Implication of Findings

Very few migraine studies assess EQ-5D directly
during clinical trials. The results of this study
are important as, although MSQv2 is recom-
mended as a HRQoL measurement for migraine,
EQ-5D utility measurements are also relevant as
they can be used for broader comparisons.
These results can help guide clinical decision-
making for patients as direct comparisons with
other novel treatments can be made. EQ-5D is
an important component of cost-effective
analysis. The results from this study can there-
fore be used to inform economic models in the
future.

Limitations

This secondary analysis included data from the
52 week OLE phase, which would not have been
as rigorously controlled as the DBT phase [9].
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However, it is not realistic to conduct double-
blind placebo-controlled studies for periods of
this length. The sample size of the current study
was smaller than the calculated sample size
required to provide 95% power for the primary
efficacy point in the rimegepant RCT [9].
BHV3000-305 was a mixture of patients with
episodic (77%) and chronic migraine (23%) [9].
This may affect the EQ-5D utilities calculated as
variability may be greater than in a strictly EM
population. Another limitation might be a
miscalculation for chronic patients in the
mapping algorithm. If patients did not report
history of chronic migraine at baseline, some
may have developed chronic migraines
throughout the study and may have been mis-
classified, as only baseline characteristics were
considered for this analysis. However, given the
effectiveness of rimegepant to reduce MMDs, it
is unlikely that many patients developed
chronic migraine during the study period. Ide-
ally, these results would be replicated in a less
selected study population to increase general-
izability of the results.

The mapping algorithm that was used in this
study to estimate EQ-5D-3L utility values from
MSQv2 may overestimate utility values for
patients with migraine who have greater disease
severity [17]. However, NICE considered the
mapped EQ-5D-3L utility values from MSQ
using the Gillard et al. algorithm to be under-
estimates but reasonable [35].

The algorithm used a UK valuation set [17],
but this study was conducted in the US, which
may affect the validity of the findings. However,
the UK value set has previously been used in a
US dataset [19]. Another study which calculated
EQ-5D index scores using both UK and US value
sets in patients in the US with HIV found that
the scores generated were generally similar
between these value sets [43]. However, a study
that compared EQ-5D index scores using Japa-
nese, UK, and US value sets in Thai patients
with type 2 diabetes found that the US value set
generated higher scores than the Japanese and
UK value sets [44].

Strengths

All of the measures calculated in this study
(MSQv2, EQ-5D, and mapping MSQv2 to EQ-
5D) have been previously validated and pub-
lished [17, 18, 21]. EQ-5D utilities are well-
known HRQoL measures and represent the
strength of an individual’s preference for
specific health states or conditions, using a scale
anchored at 1 (full health), 0 (dead), and \ 0
(worse than dead). These measures have been
used previously in migraine patients [25–27].
The methods used in the secondary analysis
have also been used in a previously published
article and poster which examined migraines
[19, 45].

Possible Improvements

One way this study could have been approved
upon is if the trial calculated EQ-5D utilities
directly rather than relying on mapping. How-
ever, MSQv2 is known as a disease-specific
measure of HRQoL sensitive to treatment
response and this is why it was chosen in the
trial. As pointed out previously, MSQv2 assesses
HRQoL over a 4-week period rather than on one
day like the EQ-5D, and therefore it may pro-
vide a better idea of patients’ HRQoL because
EQ-5D can be greatly affected by migraine fre-
quency, severity, and whether or not patients
have a migraine or not on the day of the
assessment.

Other ways in which this study can be
improved include using US preference weights
for the mapping as the country- or region-
specific EQ-5D value set that is used can impact
utility values.

Next steps involve collecting additional evi-
dence from observational studies, such as EQ-
5D measurements from those receiving rime-
gepant in real-world practice to provide further
confirmation utilities seen in migraine patients
taking this medication in a real-world setting
and in a less restrictive population of patients
with migraine.
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CONCLUSIONS

Compared to the placebo, during the 12-week
DBT phase, treatment with rimegepant 75 mg
was associated with greater improvement in
MSQv2 and mapped EQ-5D utilities. At
24 weeks (after 12 weeks of taking rimegepant
75 mg EOD during the OLE phase), scores of
participants originally randomized to the pla-
cebo arm caught up to the rimegepant arm,
demonstrating a rapid onset of treatment effect.
This preventive effect was durable to 64 weeks
post-randomization and was associated with an
additional increase in HRQoL measures over the
OLE period. Overall, the increase in MSQv2 was
3–6 times greater than the threshold for mini-
mum important differences, depending on
domain. This confirms that the magnitude of
the HRQoL improvements was meaningful to
patients. Results of the mapped MSQv2 to EQ-
5D analysis further quantifies this improvement
and can inform future economic evaluations of
rimegepant and comparisons to other novel
therapies.
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