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Abstract

Background: Comparative evaluations of preventive migraine treatments can help inform clinical decision making for
managing migraine in clinical practice.

Methods: An anchored matching-adjusted indirect comparison analysis was conducted using pooled participant-level
data from two phase 3 atogepant trials (ADVANCE and PROGRESS) and one phase 2/3 rimegepant trial (BHV3000-305)
to evaluate the relative efficacy and safety/tolerability of atogepant and rimegepant as preventive migraine treatments.
Participants receiving atogepant 60 mg once daily, rimegepant orally disintegrating tablet 75 mg once every other day, and
placebo were included. Only participants meeting the BHV3000-305 inclusion/exclusion criteria were analyzed:
>6 monthly migraine days and <18 monthly headache days at baseline. The primary efficacy assessment of interest
was change in monthly migraine days across weeks |—-12.

Results: There were 252 participants in the atogepant group and 348 in the rimegepant group. Across weeks [-12,
atogepant 60 mg demonstrated a significantly greater reduction in mean monthly migraine days compared with rime-
gepant 75 mg (mean difference [95% CI]: —1.65 [—-2.49, —0.81]; p < 0.001). Both atogepant and rimegepant demon-
strated similar safety/tolerability profiles.

Conclusion: In this matching-adjusted indirect comparison analysis, oral atogepant 60 mg once daily demonstrated a
significantly greater reduction in monthly migraine days compared with rimegepant 75 mg orally disintegrating tablet
once every other day.
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Introduction

Migraine is one of the most common neurologic dis-
eases, the second leading cause of disability worldwide
(1,2) and is generally categorized as episodic (<15
monthly headache days [MHDs]) or chronic (>15
MHDs, including >8 migraine days) (3.4). The nega-
tive impact of migraine on functioning and quality of
life (QoL) is related to attack frequency and severity
(5,6). Migraine treatments are classified as either acute
or preventive and can be used individually or combined
based on the characteristics and impact of migraine (6).
Preventive migraine treatments consist of traditional
non-migraine specific drug classes (e.g., antiseizure
medications, beta blockers) and novel migraine-
specific drug classes targeting calcitonin gene—related
peptide (CGRP) (5,7,8). Atogepant and rimegepant
are oral small-molecule CGRP receptor antagonists
used for the preventive treatment of migraine (9—13).
Atogepant is indicated for the preventive treatment of
episodic migraine (EM) and chronic migraine (CM),
while rimegepant is indicated for the preventive treat-
ment of EM and as an acute migraine treatment.

In the pivotal phase 3 ADVANCE clinical trial,
adults with EM (4-14 migraine days per month) were
randomized to receive once-daily oral atogepant 10 mg,
30mg, or 60mg, or placebo for 12 weeks (10).
Regardless of dose, atogepant significantly reduced the
number of migraine days compared with placebo, with
similar incidences of adverse events observed across
groups (10). The safety, tolerability, and efficacy of
oral atogepant 10 mg once daily, 30 mg once daily and
twice daily, and 60 mg once daily and twice daily was
also demonstrated in a phase 2/3 trial (CGP-MD-01) for
the preventive treatment of EM using the same criteria
as ADVANCE (14). In the phase 3 PROGRESS clinical
trial, adults with CM, defined as experiencing >15
MHDs including >8 migraine days, were randomized
to receive atogepant 30mg twice daily, 60mg once
daily, or placebo (11). Both doses of atogepant signifi-
cantly reduced monthly migraine days (MMDs) com-
pared with placebo and were well tolerated with no
new safety findings identified.

Rimegepant is an orally administered, small-
molecule CGRP receptor antagonist that is an effica-
cious, safe, and well-tolerated preventive treatment for
EM (13). In a phase 2/3 randomized clinical trial
(BHV3000-305), adults experiencing >4 and <18
moderate-to-severe migraine attacks per month over a
3-month screening period were subsequently random-
ized to receive oral rimegepant 75 mg or placebo every
other day for 12 weeks following a 1-month observa-
tion period during which participants were required to
experience >6 migraine days (13). Rimegepant was
more effective than placebo at reducing the mean

MMDs at weeks 9-12 and several secondary endpoints
with the exception of monthly rescue medication use
and migraine-related disability (13). The safety of rime-
gepant was similar to placebo and consistent with pre-
vious studies (13,15,16).

Although atogepant and rimegepant have similar
mechanisms of action and are both administered orally,
there are no head-to-head studies comparing their effica-
cy, safety, and tolerability (9,12). Comparative evalua-
tions of preventive migraine treatments can help to
inform clinical decision making for managing migraine
in practice. Due to differences in enrolled atogepant
and rimegepant study populations, the potential for con-
ducting standard indirect treatment comparisons using
traditional methods is limited. Advanced population-
adjustment methods that utilize participant-level data
may provide a more precise estimate of the relative
effect between treatments. The current analyses evaluated
the relative efficacy, impact on QoL, safety, and tolera-
bility of atogepant compared with rimegepant for the
preventive treatment of EM using an anchored
matching-adjusted indirect comparison (MAIC) analysis,
an established means of comparing results from studies
with different methodologies (17).

Methods

Study design

This MAIC analysis included pooled data from two
phase 3 atogepant trials (ADVANCE [NCT03777059]
and PROGRESS [NCT03855137]) and one phase 2/3
rimegepant trial (BHV3000-305 [NCT03732638])
(10,11,13). CGP-MD-01 was a dose-finding study
that assessed unapproved doses, leading to more par-
ticipants receiving atogepant than placebo compared
with phase 3 trials, and wused International
Classification of Headache Disorders, 3rd edition
(ICHD-3), beta diagnostic criteria, whereas the remain-
ing studies used ICHD-3 criteria (14,18,19). CGP-
MD-01 also did not include QoL outcomes. For these
reasons, it was omitted from the base case analysis,
although it was included in a scenario analysis
(10,11,13). Additional details about the study designs
are provided in Online Supplemental Table 1.
Participants receiving atogepant 60 mg once daily and
rimegepant 75mg once every other day (administered
as an orally disintegrating tablet [ODT]), were includ-
ed. Participants receiving placebo were also included to
allow for an anchored comparison.

Inclusion and exclusion criteria for baseline MMDs
and MHDs varied across trials and are described in
Online Supplemental Table 2 (10,11,13). These analyses
included only those participants who met the
BHV3000-305 inclusion and exclusion criteria of



Tassorelli et al.

>6 migraine days and <18 migraine/non-migraine
headache days during the four-week, pretreatment
observation period (13) using pooled atogepant data
from ADVANCE (EM) and PROGRESS (CM).
Therefore, these analyses were conducted on a mixed
population of individuals with EM or CM, as per the
ICHD-3 criteria.

MAIC analysis

An anchored MAIC, a form of propensity score
weighting, was conducted utilizing pooled participant-
level data from the atogepant studies to make an
adjusted comparison between the atogepant and rime-
gepant trial populations (Figure 1). Atogepant trial par-
ticipants were assigned statistical weights using MAIC
to adjust for their over- or under-representation relative
to the average treatment-effect modifiers observed in the
rimegepant trial. To identify treatment-effect modifiers,
a subset of data for the baseline characteristic category
of interest was taken, and separate univariate regression
models (e.g., logistic regression for binary data, mixed-
effects models for repeated measures for continuous
data) were performed, including a treatment covariate
within each subset. For example, to investigate the
impact of sex on treatment effect, the subgroup of
data for participants who were male was selected, and

a regression model with treatment as the only covariate
was performed. A separate regression (with treatment as
the only covariate) for the subgroup of female partici-
pants was also performed. After the matching procedure
was conducted and the weights were derived, outcomes
were compared between balanced treatment groups
using analyses that incorporated the derived weights
between atogepant and rimegepant.

Regression models that included treatment as a
covariate and utilized the observed outcome data
with the derived weights for the pooled atogepant pop-
ulation were used to estimate the adjusted treatment
effect for atogepant compared with placebo. Odds
ratios (ORs) were used to describe binary endpoints,
and mean differences (MD) were used to describe con-
tinuous endpoints. To estimate the relative treatment
effect between atogepant and rimegepant, a Bucher
comparison was performed utilizing the aggregated
data for the reweighted atogepant trial sample compared
with the observed effects in BHV3000-305 using placebo
as an anchor between studies. Confidence intervals (Cls)
for the indirect estimate were derived. To account
for uncertainty in the weight estimations, the bootstrap-
ping approach was chosen over another commonly
used approach, robust sandwich estimators, since it
allows estimated weights to be subject to sampling
uncertainty.

0 Identify available and relevant data (registrational trials)

ADVANCE (EM) PROGRESS (CM) BHV3000-305 (subset of EM+CM)
(Atogepant 60 mg QD)  (Atogepant 60 mg QD) (Rimegepant 75 mg QOD)
N=235 N=256 N=370

&

Published population statistics
(aggregated data)

e Align trial populations on key trial inclusion criteria

Individual patient-level data

ADVANCE + PROGRESS BHV3000-305
pooled subpopulations (Rimegepant 75 mg QOD)
N=252 N=370
26 MMDs and 26 MMDs and
<18 MHDs — <18 MHDs

at baseline at baseline

Aligned to BHV3000-305 key inclusion
criteria in terms of MMDs/MHDs at
baseline (key treatment-effect modifier)

o Match and adjust on baseline characteristics and effect modifiers

Weight Balance

T

o Compare outcomes

(7

Similarity to BHV3000-305

——alAlhE

Matching variables to align trial populations
were age, sex, race, primary migraine
type, baseline MMDs

Efficacy
+ Change from baseline in mean MMDs
+ Change from baseline in acute
medication use days

é

Quality of Life
P " + MSQv2.1 Role Function-Restrictive
Matching-adjusted pooled "
domain score BHV3000-305
ADVANCE & PROGRESS N=269-370b
Safety & Tolerability
Sample size « Treatment-emergent adverse events
N=230-259° « All-cause discontinuation

Figure |. Study design of the matching-adjusted indirect comparison analysis.
*Atogepant 60 mg QD sample sizes were N =252 for efficacy endpoints, N =230 for MSQ-RFR, and N = 259 for safety/tolerability

endpoints.

PRimegepant 75 mg QOD sample sizes were N = 348 for efficacy endpoints, N =269 for MSQ-RFR, and N = 370 for safety/toler-

ability endpoints.

CM, chronic migraine; EM, episodic migraine; MHD, monthly headache day; MMD, monthly migraine day; MSQ v2.1, Migraine-Specific
Quality of Life questionnaire version 2.1; QD, once daily; QOD, once every other day; RFR, Role Function—Restrictive.

Figure adapted from Trojan J, et al. Comparative efficacy of cabozantinib and ramucirumab after sorafenib for patients with hepa-
tocellular carcinoma and alpha-fetoprotein >400 ng/mL: A matching-adjusted indirect comparison. Adv Ther. 2021; 38: 2472-2490.
https://doi.org/10.1007/s12325-021-01700-2; https://creativecommons.org/licenses/by-nc/2.0/legalcode.
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Endpoints

The efficacy assessments of interest were change in
MMDs and differences in acute medication use days
(MUDs), which were compared between atogepant and
rimegepant across weeks 1-12, a frequently used
timepoint to assess the efficacy of preventive migraine
treatments. To match the assessment time for the rime-
gepant trial, efficacy endpoints for atogepant were also
compared relative to rimegepant across weeks 9-12.
Although treatment response rates (e.g., >50% reduc-
tion in MMDs) are also recommended as clinical trial
outcomes for preventive migraine treatments (20), the
definition used in the rimegepant trial (>50% reduc-
tion in moderate or severe MMDs during weeks 9-12)
(13) differed from the definition used in the atogepant
trials (>50% reduction in the 12-week average of
MMDs) (10,11), so the decision was made not to
include this outcome in this MAIC. Change from base-
line in Migraine-Specific Quality of Life questionnaire
version 2.1 (MSQ v2.1) Role Function—Restrictive
(RFR) domain score was assessed at week 12. Safety
and tolerability outcomes, such as treatment-emergent
adverse events (TEAEs) and all-cause discontinuation,
were evaluated across the 12-week treatment period.

Scenario analyses

Due to residual uncertainty, five additional scenario
analyses (Online Supplemental Table 3) were per-
formed to assess their potential impact on the results.
Unless otherwise stated, all scenario analyses included
variables that matched the base case (age, sex, race,
primary migraine type, and baseline MMDs) with the
exception of the wunadjusted scenario analysis, which
used a population without any adjustment for partici-
pant characteristics. The methodological scenario anal-
ysis was conducted using a simulated treatment
comparison (STC) approach instead of an MAIC.
The MAIC study scenario analysis included week 1—
12 efficacy data from the phase 2/3 atogepant trial
(CGP-MD-01), with the objective of examining a
range of atogepant doses for safety, tolerability, and
efficacy in the preventive treatment of migraine (14),
in addition to data from ADVANCE, PROGRESS,
and BHV3000-305. Atogepant 60 mg once daily was
the only dose consistently reported across all atogepant
trials and was therefore used in this analysis. QoL data
were excluded from this scenario analysis, as CGP-
MD-01 did not include QoL endpoints (14). The
M AIC population scenario analysis did not exclude par-
ticipants based on baseline MMDs or MHDs from the
ADVANCE, PROGRESS, and BHV3000-305 studies.
The MAIC characteristics scenario 1 analysis included
two additional participant characteristic covariates:

history of CM and moderate-to-severe headache days
per month (atogepant trials) and moderate-to-severe
attack days per month (rimegepant trial), which were
not included in the initial analysis of ADVANCE,
PROGRESS, and BHV3000-305. The MAIC charac-
teristics scenario 2 analysis included two additional
participant characteristic covariates: body mass index
and ethnicity (Hispanic/Latinx or not Hispanic/
Latinx), which were not included in the initial analysis
of ADVANCE, PROGRESS, and BHV3000-305.

Results

Participants

A total of 230-259 participants were included in the
pooled atogepant 60 mg once-daily group and 269-370
participants were included in the rimegepant 75mg
once-every-other-day group. Sample sizes varied for
the efficacy and tolerability outcomes; the pooled atoge-
pant 60 mg once-daily group included 252 participants
for efficacy outcomes and 259 for safety/tolerability
outcomes, whereas the rimegepant 75mg once-every-
other-day group included 348 participants for efficacy
outcomes and 370 for safety/tolerability outcomes.
Sample size for the MSQ v2.1 RFR outcome was 230
in the pooled atogepant 60 mg once-daily group and 269
in the rimegepant 75mg once-every-other-day group.
Baseline demographics among participants across trials
prior to weighting are presented in Table 1. After weight-
ing, average baseline characteristics of atogepant-treated
participants were balanced with the rimegepant-treated
participants (Online Supplemental Table 4).

Efficacy endpoints

Mean change in MMDs. Atogepant 60 mg once daily dem-
onstrated a significantly greater reduction in mean
MMDs across weeks 1-12 (MD [95% CI]: —1.65
[-2.49, —0.81]; p<0.001) and weeks 9-12 (MD [95%
CIJ: —1.50 [-2.55, —0.43]; p < 0.01) compared with rime-
gepant 75mg once every other day (Figure 2a and b).

Reduction in acute MUDs. Atogepant 60 mg once daily
also demonstrated significantly greater reductions in
acute MUDs in relation to rimegepant 75mg once
every other day across weeks 1-12 (MD [95% CIJ:
—2.08 [-3.00, —1.16]; p < 0.0001) and 9-12 (MD [95%
CI]: —1.79 [-2.78, —0.78]; p = 0.0005) (Figure 3a and b).

QoL endpoint. At week 12, atogepant 60 mg once daily
demonstrated a significantly higher MSQ v2.1 RFR
score compared with rimegepant 75mg once every
other day (MD [95% CIJ: 7.36 [1.88, 12.82]; p<0.01)
(Figure 4).
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Table I. Summary of participant baseline demographics among trials prior to weighting (10,11,13).
ADVANCE PROGRESS BHV3000-305
Atogepant Matching Atogepant Matching Rimegepant Matching
60mg QD Placebo 60mg QD Placebo 75mg QOD  Placebo
Characteristics (N=235) (N=223) (N=256) (N =246) (N=370) (N=371)
Age, mean (SD), years 428 (12.3)* 403 (12.9)* 415 (12.3)* 422 (124)* 41.3 (13.0) 41.1 (13.1)
Weight, mean (SD), kg 824 (21.8)* 843 (244)° 713 (20.7)* 68.7 (17.5* 73.5(13.3) 72.3 (13.0)
Height, mean (SD), cm 166.1 (8.7)* 165.6 (7.6)> 164.9 (8.5 164.0 (7.7)* 165.9 (8.7) 165.9 (8.5)
BMI, mean (SD), kg/m” 29.8 (7.3)* 30.7 (8.6)>  25.0 (5.5)*  25.5(6.1)>  26.6 (3.8) 26.2 (3.9)
Male, n (%) 31 (13.2)° 24 (11.2)% 35 (13.7)° 29 (11.8)* 70 (18.9) 58 (15.6)
Race, White, n (%) 184 (78.3)> 188 (87.9)* 153 (59.8)* 142 (57.7)* 295 (79.7) 309 (83.3)
Ethnicity, Hispanic or Latinx, n (%) 13 (5.5)? 22 (10.3)* 6 (2.3 Il (4.5)? 105 (28.4) 98 (26.4)
History of chronic migraine, n (%) 0 0 256 (100) 246 (100) 78 (21.1) 95 (25.6)
MMDs, mean (SD) 7.8 (2.3) 7.5 (2.4) 19.2 (5.3) 18.9 (4.8) 10.3 (3.2) 9.9 (3.0)
Age at disease onset, median NR NR NR NR 18 (14-28) 18 (13-28)
(years; IQR)
Duration of untreated attacks, NR NR NR NR 24 (12-48) 24 (12-48)
median (h; IQR)
Moderate or severe attacks NR NR NR NR 7.8 (2.8) 7.8 (2.7)
per month, mean (SD)
Primary migraine type, with aura, n (%)  NR® NR NR® NR 150 (40.5) 145 (39.1)

Information reported in the intent-to-treat population (ITT) since the exploratory analyses included safety and tolerability endpoints (i.e., ITT
population of analysis). The indirect comparison analyses were performed using the modified ITT population for consistency with the population of

analysis from BHV3000-305.

PStudy does not report primary migraine type but does report with aura, without aura, and both separately.
BMI, body mass index; IQR, interquartile range; MMD, monthly migraine day; NR, not reported; QD, once daily; QOD, once every other day; SD,

standard deviation.

(a)

Mean Change in MMDs vs Placebo

-2.45

B Atogepant 60 mg (N=252)

-1.651
(-2.49, -0.81)

B Rimegepant 75 mg (N=348)

B Atogepant 60 mg (N=252)

'
N
)

Mean Change in MMDs vs Placebo
N

-2.30

H Rimegepant 75 mg (N=348)

-0.80

-1.50%

(-2.55,

-0.43)

Figure 2. Mean differences vs placebo in MMDs: atogepant- vs rimegepant-treated participants across (a) weeks |-12 and (b) weeks 9-12.
N = number of participants with >6 migraine days and <18 migraine and non-migraine headache days during the 4-week,

pretreatment observation period.
h =0.0001; *p = 0.0058.
MMD, monthly migraine day.

Tolerability/Safety. Participants treated with atogepant
60mg once daily had similar odds of experiencing
a TEAE (OR [95% CI]: 0.91 [0.56, 1.45]; p=0.6773)
and numerically higher odds of discontinuing

treatment for any reason (OR [95% CIJ: 1.43 [0.69,
3.06]; p=0.3284) compared with rimegepant 75mg
once every other day (Figure 5). However, neither dif-
ference was statistically significant.
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(a) B Atogepant 60 mg (N=252) B Rimegepant 75 mg (N=348) (b) B Atogepant 60 mg (N=252) B Rimegepant 75 mg (N=348)

o
N

-0.20 -0.20
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N
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-1.99

-2.28

Mean Change in Acute MUDs vs Placebo
Mean Change in Acute MUDs vs Placebo

'
w
L

-2.08t -3 -1.79¢
(-3.00, -1.16) (-2.78,-0.78)

Figure 3. Mean differences vs placebo in acute medication use days: atogepant- vs rimegepant-treated participants across (a) weeks
I-12* and (b) weeks 9-12.

N = number of participants with >6 migraine days and <|8 migraine and non-migraine headache days during the 4-week, pre-
treatment observation period.

*The week 9-12 assessment time from the rimegepant trial was used for the comparison with the week |-12 assessment time from
the atogepant trials.

h <0.0001; *» = 0.0005.

MUD, medication use day.

B Atogepant 60 mg (N=230) B Rimegepant 75 mg (N=269)

7.361
(1.88, 12.82)
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Mean Change in MSQ v2.1 RFR vs Placebo

Figure 4. Mean difference vs placebo in MSQ v2.I RFR domain score: atogepant- vs rimegepant-treated participants at week 12.
N = number of participants with >6 migraine days and <18 migraine and non-migraine headache days during the 4-week,
preobservation period. The between-group minimally important difference is 3.2 for MSQ-RFR (21).

Tp =0.0084.

MSQ v2.1, Migraine-Specific Quality of Life questionnaire version 2.1; RFR, Role Function—Restrictive.

MMDs were —1.30 to —1.86 (p < 0.01 for all analyses),
acute MUDs were —1.79 to —2.36 (p < 0.01 for all anal-
All scenario analyses conducted for each endpoint pro-  yses), and MSQ v2.1 RFR scores were 5.36 to 9.20
duced results that were consistent with the MAIC anal-  (p <0.05 for all analyses except MAIC characteristics
ysis (Online Supplemental Tables 5-9). For all scenario  scenario 1). The ORs of experiencing a TEAE ranged
analyses, the ranges of MD change from baseline in from 0.88 to 1.06, and the ORs for discontinuing

Scenario analyses
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Treatment Arm N

Treatment Arm vs Placebo

OR (95% Cl)
Atogepant vs Rimegepant

OR (95% CI)

Atogepant 60 mg 259 —

Rimegepant 75 mg 370 .

Treatment-Emergent
Adverse Events

0.92 (0.64, 1.32)
0.91 (0.56, 1.45)
p=0.6773
1.00 (0.74, 1.36)

Atogepant 60 mg 259 1 i

Rimegepant 75 mg 370

All-Cause
Discontinuation

1 1.25 (0.68, 2.30)
1.43 (0.69, 3.06)
p=0.3284
0.87 (0.58, 1.30)

0.2 1

Figure 5. Forest plots of odds ratio vs placebo for treatment-emergent adverse events and all-cause discontinuation: atogepant- vs

rimegepant-treated participants.

N = number of participants with >6 migraine days and <|8 migraine and non-migraine headache days during the 4-week, pre-

treatment observation period.
OR, odds ratio.

treatment for any reason ranged from 0.91 to 1.73 (dif-
ferences were not statistically significant for all scenario
analyses).

Discussion

In this MAIC analysis of phase 3 (atogepant) and
phase 2/3 (rimegepant) clinical trial data, orally admin-
istered atogepant 60 mg once daily demonstrated sig-
nificantly greater improvements in both efficacy and
QoL compared with rimegepant 75mg ODT once
every other day. A previous analysis observed a
decreased likelihood that individuals with migraine
would try a second treatment option after initial treat-
ment failure, highlighting the need to ensure the
best possible outcome from initial treatment (22).
Atogepant and rimegepant were associated with com-
parable levels of risk for experiencing TEAEs and
treatment discontinuation for any reason. All scenario
analyses produced results that were consistent with the
base case analysis, thereby confirming the reliability of
the MAIC approach that was utilized.

At the time these analyses were conducted, direct
comparative data of newer preventive migraine treat-
ments targeting CGRP receptors were not available.
A phase 4 controlled trial evaluating galcanezumab
and rimegepant as preventive treatments for migraine
(CHALLENGE-MIG) was recently completed, and
inclusion of data from this trial may be explored in
any future analyses (23). As in other areas where
head-to-head trial data are lacking, indirect comparisons
of published preventive migraine treatment research,
including MAICs and network meta-analyses (NMAs),

have been conducted. An unanchored MAIC analysis
was conducted with data from a rimegepant phase 2/3
open-label safety study, an erenumab phase 3 clinical
trial, and two galcanezumab phase 3 clinical trials that
assessed the effectiveness of these medications as preven-
tive migraine treatments (24). To match the mAb stud-
ies, the rimegepant dataset included only the subset of
participants experiencing 4-14 MMDs, and dosing
schedules consistent with preventive use were analyzed
(i.e., every other day or as needed). These analyses dem-
onstrated that all active treatments significantly reduced
MMDs and improved QoL, as measured by MSQ v2.1,
compared with placebo. In general, no differences were
observed among rimegepant, erenumab, and galcanezu-
mab. However, rimegepant was shown to perform sig-
nificantly better than erenumab on each MSQ v2.1
domain.

An NMA of 19 phase 3 clinical trials evaluated
change from baseline in MMDs and the number of
participants achieving a >50% reduction in MMDs
for atogepant, rimegepant, and CGRP mAbs as pre-
ventive treatments for EM and CM (25). This NMA
demonstrated that these therapies were efficacious as
preventive migraine treatments compared with placebo
and generally showed similar effects when compared
with one another. Additionally, another NMA using
the same group of 19 phase 3 studies demonstrated
that the CGRP mAbs, atogepant, and rimegepant
were generally safe and well tolerated for the preventive
treatment of EM, despite some slight differences
in tolerability that were observed (e.g., a higher
risk of discontinuation due to adverse events with
eptinezumab) (26).
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The clinical significance of these results is difficult to
determine due to the challenge of comparing indirect
analyses. In the rimegepant MAIC, the authors
reported MDs in MMDs for rimegepant of 0.59
(95% CI: —0.13, 1.32) compared with galcanezumab
and —0.06 (95% CI: —0.61, 0.50) compared with ere-
numab (24). The NMA also reported a trend toward
higher MDs in MMDs for atogepant 60 mg once daily
(—1.35[95% CI: —1.85, —0.85]) compared with rime-
gepant 75mg once every other day (—0.80 [95% CI:
—1.56, —0.04]) (25). In contrast, both base case analy-
ses of the current MAIC reported differences in MMDs
of —1.65 (95% CI: —2.49, —0.81) and —1.50 (95% CI:
—2.55, —0.43), favoring atogepant 60 mg once daily
over rimegepant 75mg once every other day. The dif-
ferences in treatment response between rimegepant and
atogepant in our MAIC and the previous NMA could
be explained by the different methodologies of these
indirect comparisons. For example, only two atogepant
studies (i.e., MD-01, ADVANCE) were used in the
NMA. MAIC analyses have grown in popularity
recently and are now accepted by the National
Institute for Health and Care Excellence (27). They
have the potential to compare treatments using differ-
ent populations, but the details of the methodology
should be considered when interpreting their results.
The potential of inadvertently introducing bias into
MAIC analyses is their major limitation, so the steps
taken by the researchers to avoid this bias are impor-
tant to know. A critical review of nine MAIC analyses
in spinal muscular atrophy identified characteristics to
consider when assessing the quality of MAICs (28),
including providing justification for using MAIC;
fully reporting key details; using studies with compara-
ble populations, designs, and outcomes; identifying and
accounting for effect modifiers; and reporting baseline
characteristics pre- and post-adjustment.

The authors of the unanchored rimegepant MAIC
noted several limitations, including steps taken to
account for differences in study design with the phase
3 mAb trials (24). The rimegepant data were collected
from an open-label, single-arm safety study, which may
have biased the results due to the lack of a comparator.
Only a select population was used from the rimegepant
study, whose dosing schedule and migraine frequency
most closely reflected those in the mAb trials, which
also could have affected the results. For the erenumab
trial, the authors were unable to match populations for
disease duration and the presence of aura because these
data were not reported (29). To manage scenarios
where matching was not possible, separate MAIC anal-
yses were conducted for these variables.

Results from our MAIC analysis differ from previ-
ously conducted analyses by demonstrating that atoge-
pant was associated with significantly better efficacy

compared with rimegepant. A strength of our study
was the use of an anchored MAIC analysis to generate
comparative treatment-effect estimates that overcame
between-study heterogeneity for key treatment-effect
modifiers. In networks consisting of only one or two
trials per treatment, indirect comparisons are highly
vulnerable to systematic variation (bias) resulting
from imbalances in effect modifier distributions.
Under these circumstances, population-adjusted meth-
ods have a distinct advantage. Thus, by using an
MAIC, we were able to reduce the bias that may
have resulted from a standard indirect treatment com-
parison. Additionally, the scenario analyses supported
the base case analyses, suggesting validity for the meth-
odology used. However, as is inherent in indirect com-
parisons, there are several limitations to our MAIC
analysis that are worth noting. Given the differences
in MMD and MHD inclusion and exclusion criteria
across trials, this analysis excluded participants who
did not meet BHV3000-305 criteria (>6 migraine
days and <18 migraine/non-migraine headache days
during the four-week observation period). By excluding
some participants (e.g., those with four to five MMDs
in ADVANCE and >18 MHDs in PROGRESS), ran-
domization was broken. However, applying
population-adjusted methods of MAIC/STC to both
treatment arms is expected to adjust for imbalances
in these effect modifiers. This is reflected within the
population scenario analysis, which produced results
consistent with the base case analyses for all endpoints.
In the rimegepant trial, efficacy by prior preventive
treatment failure was not reported and could not be
matched. Therefore, the MAIC was conducted only
among the overall rimegepant trial population; thus,
appropriate conclusions can be drawn for only this
population. Notably, the difference in MM Ds observed
in the original rimegepant publication was consistent
with the difference observed in our MAIC (—0.8 vs
placebo), while the difference for atogepant increased
by only <1 MMD, which may be a result of the nature
of the MAIC analysis and other factors such as com-
bining the CM and EM populations for atogepant
(10,11,13).

Although multiple atogepant doses were used in the
atogepant trials, atogepant 60 mg once daily was the
only dose analyzed and reported within the MAIC,
since it was the common dose between trials. Efficacy
data timepoints varied between the atogepant and
rimegepant trials, in which efficacy was analyzed at
1-12 weeks for atogepant and 9-12 weeks for rimege-
pant. However, this variation was assessed by analyz-
ing data during both periods, and the results were
consistent with the base case for all endpoints. The
lack of availability of certain efficacy data among the
trials prevented matching data within the MAIC
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analysis. For example, baseline MHDs, acute MUDs,
and change from baseline in MHDs were not reported
in the rimegepant trial, and some baseline migraine
characteristics (onset, duration, and severity of
migraine attacks per month, and primary migraine
type) were not included in the atogepant trials. The
current MAIC would have also benefited from includ-
ing a >50% responder analysis, but the definition in
the rimegepant trial differed from the definition used in
the atogepant trials to a degree that precluded conduct-
ing these comparisons. Despite these limitations, the
results from our MAIC analysis add to the current lit-
erature by demonstrating greater efficacy with atoge-
pant compared with rimegepant, which may help to

guide clinical decision making. In addition to conduct-
ing head-to-head trials, future research comparing pre-
ventive migraine treatments would benefit from
including analyses that identify participant character-
istics that are associated with symptomatic improve-
ment to one treatment option over another.

Conclusion

Overall, atogepant 60 mg once daily resulted in greater
improvements in efficacy and QoL in comparison with
rimegepant 75 mg ODT once every other day with com-
parable safety profiles.

Clinical implications

e Atogepant 60 mg once daily resulted in greater improvements in efficacy and quality of life in comparison
with rimegepant 75 mg once every other day, with comparable safety profiles.

e Our MAIC analysis adds to the current literature by demonstrating improved efficacy with atogepant
compared with rimegepant, which may help to guide clinical decision making.
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