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ABSTRACT

Aims: Migraine is the most common disabling headache disorder and is characterized by recurrent
throbbing head pain and symptoms of photophobia, phonophobia, nausea, and vomiting. Rimegepant
75 mg, an oral lyophilisate calcitonin gene-related peptide antagonist, is the first treatment approved
for both the acute and preventative treatment of migraine, and the first acute therapy approved in
over 20-years. The objective was to assess the cost-utility of rimegepant compared with best support-
ive care (BSC) in the UK, for the acute treatment of migraine in the adults with inadequate symptom
relief after taking at least 2 triptans, or for whom triptans are contraindicated or not tolerated.
Materials and methods: A de novo model was developed to estimate incremental costs and quality-
adjusted life years (QALYs), structured as a decision tree followed by Markov model. Patients received
rimegepant or BSC for a migraine attack and were assessed for response (pain relief at 2-h).
Responders and non-responders followed different pain trajectories over 48-h cycles. Non-responders
discontinued treatment while responders continued treatment for subsequent attacks, with a propor-
tion discontinuing over time. Data sources included a post-hoc pooled analysis of the phase 3 acute
rimegepant trials (NCT03235479, NCT03237845, NCT03461757), and a long-term safety study
(NCT03266588). The analysis was conducted from the perspective of the UK National Health Service
and Personal Social Services over a 20-year time horizon.

Results: Rimegepant resulted in an incremental cost-utility ratio (ICUR) of £10,309 per QALY gained vs
BSC, which is cost-effectiveness at a willingness to pay threshold of £30,000/QALY. Rimegepant gener-
ated +0.44 incremental QALYs and higher incremental lifetime costs (£4,492). Improved QALYs for
rimegepant were a result of less time spent with severe and moderate headache pain.

Conclusion: This study highlights the economic value of rimegepant which was found to be cost-
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effective for the acute treatment of migraine in adults unsuitable for triptans.

Introduction

Migraine is a disabling neurologic disease characterized by
recurrent attacks of unilateral throbbing head pain, and asso-
ciated with symptoms of photophobia, phonophobia, nausea,
and vomiting'™. Migraine is the most common disabling
headache disorder, with the 2019 global age-standardized
prevalence estimated at 14.1%*°. Migraine prevalence
reaches its peak during prime employment years (between
the ages of 25 and 55), and disproportionally affects women,
who are 2-3 times more likely than men to suffer from
migraine4’6'7.

The prevalent, chronic, and disabling nature of migraine
poses a significant burden on employers, families, patients,
and society through direct costs to the health care system
and indirect costs such as lost work productivity,

absenteeism, and unemployment®'°, National Health Service
(NHS) in the UK spends an estimated £150 million per year
treating patients with migraine®, and in 2018, the annual
cost of lost productivity due to migraine was estimated at
£8.8 billion®. The economic and humanistic burden of
patients unsuitable for acute treatment with triptans is par-
ticularly high''™".

Migraine is characterized by high individual variability, and
the optimal approach to treatment varies from person to per-
son. Most patients with migraine require a combination of
pharmacotherapy and lifestyle adjustments to effectively man-
age their condition®. The British Association of the Study of
Headache Guidelines state patients who require acute
migraine treatment should be prescribed triptans as first line
therapy in a stratified treatment approach, either alone or in
combination with simple analgesics such as ibuprofen, aspirin,
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or paracetamol (Figure 1)'®, However, some patients may not
achieve adequate symptom control with triptans due to lack
of efficacy or intolerable side effects, and a significant propor-
tion have contraindications which can include a wide range of
cardiovascular diseases'®*?. This unmet need has been con-
sistently demonstrated in clinical practice and trial data show-
ing that new triptan users have relatively low persistence'® %2,
Inadequate treatment can lead to disease progression, (i.e.
migraine chronification), and medication-overuse headache
(MOH), whereby patients suffer rebound headaches brought
on by their current acute treatment>~3',

Despite this demonstrated unmet need, there have been
no new acute treatments approved for migraine since trip-
tans were licensed in the 1990s**7%. At the time of model
development and writing, patients who discontinue >2 trip-
tans in the UK have no other pharmaceutical options
(Figure 1)'®. Best supportive care (BSC) for these patients
consists of lifestyle changes (e.g. trigger avoidance, use of
migraine diaries, regular exercise, hydration, and nutrition)
and complementary or alternative therapies such as acu-
puncture and cognitive behavioral therapy®'®. Additionally,
there is evidence that in the absence of effective pharmaco-
logic treatments, patients may also resort to taking previ-
ously tried and ineffective treatments, that do not provide
optimal symptom management®>-,

Rimegepant, an oral lyophilisate, calcitonin gene-related
peptide (CGRP) receptor antagonist is approved for the acute
treatment of migraine with or without aura in adults at a

recommended dose of 75mg as needed to treat migraines
as they occur (PRN), and as a preventative treatment of epi-
sodic migraine in adults who have at least four migraine
attacks per month, at a recommended dose of 75mg every
other day (EOD)*’. In 2023, rimegepant received positive
reimbursement decision for both the acute treatment and
prevention of migraine by NICE and SMC3®%°,

The current treatment paradigm for migraine separates
acute and preventative therapies, as prior to rimegepant,
there has not been a therapy effective for both treatment
strategies. The focus of this manuscript is PRN treatment for
the acute indication, supported by a post-hoc pooled ana-
lysis of data from the Phase 3 single attack studies
(BHV3000-301 [NCT03235479], BHV3000-302 [NCT03237845],
and BHV3000-303 [NCT03461757]). Analyses were performed
on subgroups of the pooled population based on prior trip-
tan experience, including triptan naive patients, current trip-
tan users, and those that had discontinued 1 triptan and >2
triptans due to insufficient response (e.g. lack of efficacy
and/or poor tolerability)*'. The results demonstrated rimege-
pant provides statistically significant improvements to
patients regardless of their previous triptan experience,
including those who had discontinued >2 triptans®'.
Additionally, a 52-week open-label study (BHV3000-201
[NCT03266588]) informed discontinuation rates for rimege-
pant, and demonstrated a reduction in monthly migraine
days (MMD) observed for patients using long-term rimege-
pant acute treatment PRN*>“3,

Patient experiences migraine and self manages

Patient presents with migraine to NHS

Combination therapy options?
e oral triptar? + NSAID

Patient prefers
monotherapy

* oral triptar? + paracetamol
(consider comorbidities and
risk of AEs)

Monotherapy options:
e oral triptar?

Initial triptan consistently NSAID

ineffective

Try one or more alternatives triptans'2

Inadequate response to at
least 2 triptans

Aspirin 900 mg
l paracetamol (consider
comorbidities and risk of AEs)

v v
Intolerantto Contraindicated to
triptan triptan*

* Assumes
patient has
tried other
nontriptan
treatment

Figure 1. Clinical pathway of care for treatment of acute migraine. Abbreviations. AEs, adverse events; BSC, best supportive care; NSAIDs, non-steroidal anti-
inflammatory drugs. 'Consider an anti-emetic in addition to other acute treatment for migraine even in the absence of nausea and vomiting. When prescribing a
triptan, start with the one with the lowest acquisition cost. Adapted from NICE CG150.



The objective of this study was to assess the cost-utility of
rimegepant 75mg PRN compared with best supportive care
(BSQ) in the acute treatment of adults with migraine in the
UK who have inadequate response to >2 triptans, or who
have triptan intolerance or contraindication (henceforth
referred to as >2 triptan discontinuers).

Methods
Model overview

A de novo economic model structured as an initial decision
tree followed by a Markov model was developed to assess
the cost-utility of rimegepant 75 mg PRN compared with BSC
for patients with >2 triptans discontinuations (Table 1)3%.
The analysis was conducted from the perspective of the NHS
and Personal Social Services. The model structure was
informed by an economic evaluation of novel acute therapies
in migraine conducted in the US by the Institute for Clinical
and Economic Review (ICER) adapted to the UK setting, and
to directly incorporate rimegepant trial data***’.

Model structure

The model structure is consistent with the acute migraine
clinical care pathway for the UK (Figure 1). BSC, using the
placebo arm of the trials as a proxy, was chosen as the com-
parator as at the time of the economic analysis, no other

Table 1. Features of rimegepant acute treatment migraine model structure.
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comparators (e.g. lasmiditan, ubrogepant) were available in
the UK, for >2 triptan discontinuers. Use of a trial-based
comparator (e.g. placebo/BSC) allowed for trial data to be
used directly in the model. The availability of comprehensive
patient-level data also facilitated a responder-based analysis,
assuming patients who did not achieve a threshold response
for their first migraine would discontinue due to lack of effi-
cacy, and these patients could be explicitly identified within
the trial data and pain trajectories calculated accordingly.
The decision tree component of the model included the
assessment period, where all patients experienced their first
migraine attack (i.e. in the first model cycle only) and
received either rimegepant or BSC for treatment of one
attack. The patients were then assessed for response (defined
as pain relief at 2h, per expert feedback®®) based on post-
hoc pooled efficacy data from the rimegepant acute treat-
ment trials among >2 triptan discontinuers (Figure 2).
Response to the first migraine event was used to determine
whether patients remained on or discontinued treatment in
the model. Patients who did not have a response to rimege-
pant or BSC were assumed to discontinue their treatment
and experience pain trajectories observed for BSC non-
responders, based on data from the pooled subgroup
analysis of studies BHV3000-301, BHV3000-302, and
BHV3000-303. Patients who met the response threshold (pain
relief at 2h) experienced the responder pain trajectories for
the relevant treatment arm. Responders were then assumed
to continue to respond to treatment when subsequent

Description

Rationale

Type of model Decision tree plus Markov model

Cycle length 48h

There have been no previous TAs in the acute treatment of migraine, but this model
structure was informed by a US analysis (Atlas et a
Typical duration of clinical trials evaluating acute migraine treatments and clinical duration

14

of migraine events®.

Discount rate
Half-cycle correction

3.5% per year
No

NICE reference case®®
Given a cycle length of 2 days, it is anticipated that a half-cycle correction would have

negligible results.

Comparator BSC

Given positioning of rimegepant for >2 triptan discontinuers, no effective alternatives exist.

Abbreviations. BSC, best supportive care; NHS, National Health Service; NICE, National Institute for Health and Care Excellence; PSS, Personal Social Services; TA,

technology appraisal; UK, United Kingdom; US, United States.

__________________________________

Assessment period
(Decision Tree)

First cycle only

Responders

Begin

treatment

\[o] g
responders

Post-assessment period
(Markov Model)

On treatment

responder*

Discontinue*

Figure 2. Overview of the model structure for acute treatment of migraine. *Background mortality included as a separate state.
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attacks occurred in following model cycles. In post-assess-
ment period model cycles, the proportion of the cohort with
and without migraine was calculated for each 48-h model
cycle using baseline MMD frequency distributions.

For BSC patients, it was assumed that the treatment effect
would dissipate for BSC responders after 1-year, and they
would follow the pain trajectory of BSC non-responders
going forward. This is consistent with assumptions of prior
technology appraisals in the prevention setting, which con-
cluded that a placebo response should last no longer than 1-
year®®>°, Clinical consultation suggested that in real world
clinical practice, the placebo effect of acute treatment would
be unlikely to last longer than 6-months, however 12-months
was implemented in the model as a conservative approach.

A proportion of rimegepant patients who had initially
responded to treatment discontinued treatment each cycle
(informed by discontinuation patterns observed in >2 triptan
discontinuers in the long-term safety study BHV3000-201).
For parity across treatment arms, the rimegepant discontin-
uers were also assumed to achieve the benefits of BSC res-
ponders for 1year before transitioning to the outcomes of a
BSC non-responder.

Rimegepant is unique, in that it has proven efficacy and
safety as both an acute (PRN dosing) and preventative
migraine therapy (EOD dosing), at the same 75mg dose
strength®'>2. In the 52-week safety study (BHV3000-201), pre-
ventative effects of rimegepant (e.g. reduction in MMDs)
were observed in patients taking it PRN when rimegepant
was taken at a high enough frequency as an acute treatment
(PRN; full 52-weeks of follow up, n=1,514)*3. Based on this
evidence, MMD frequency reduction is included in the
model*. A post-hoc regression analysis using patient-level
data from study BHV3000-201 determined that >2 triptan
discontinuers with a MMD frequency greater than eight
would experience a reduction in MMD when rimegepant was
used consistently as a long-term acute treatment
(Supplementary Appendix 2).

No excess mortality was thought to be associated with
migraine, so patients in all model states had an equal risk of
transitioning to all-cause mortality, which was based on UK
life tables®3. An annual discount rate of 3.5% was applied to
both costs and benefits, and costs were estimated in 2022
UK pounds (Table 1).

In the long-term safety study (BHV3000-201), patients
remained on treatment for up to 52-weeks, with only a small
percentage discontinuing (9.7% annually). The current model
extrapolates these data demonstrating that some patients
remain on treatment at 20-years. A lifetime horizon (capped
at 20-years) was deemed the most appropriate to capture
the cost-utility implications of taking acute treatment per
episode, treatment discontinuation over time, and potential
costs and benefits of long-term acute treatment with rimege-
pant (Table 2).

Though migraine frequency tends to decline with older
age, migraine is a chronic disease®*°. In a large global sur-
vey of patients with migraine (mean age 39.4years) 49% of
respondents reported experiencing migraine attacks for over
10years, and 27% for more than 20years’. This time horizon

was further supported by trial population demograph-
ics>'*®2%, clinician insights, and patient testimonial®. In the
pivotal clinical trials (BHV3000-301, BHV3000-302, BHV3000-
303), on average disease onset was 21 years old, and average
age at enrolment was approximately 39years of age®'%°°,
In a blinded online survey of 164 general practitioners in the
UK (conducted as part of the expert validation process for
the present analysis), 112/164 (68.3%) stated that patients
suffer with migraine for >5years, 75/164 (45.7%) for
>10years, and 35/164 (21.3%) for >20years of their life-
time®. In a similar survey of 12 UK based neurologists, pain
specialists and primary care specialists, 10/12 (83.3%)
believed that patients suffer with acute migraine attacks for
>10years, and 6/12 (50.0%) for >20years®. During the NICE
appraisal process, 86 members of the public wrote to NICE,
15 of whom mentioned suffering with migraine long-term
noting they experienced migraine for 20-72years®®. The
most recent HTAs in migraine prevention have also modelled
lifetime time horizons*>®>. The effect of modelling a shorter
time horizon (10 years) was explored in scenario analyses.

The cycle length was 48 h, which is a typical trial duration
seen in trials of acute migraine therapies, and no half-cycle
corrections were applied (Table 1).

Model inputs

This economic model was informed by three pivotal, multi-
centre, Phase 3, single-dose, placebo-controlled studies
(BHV3000-301, BHV3000-302, BHV3000-303) which demon-
strated that oral rimegepant 75mg can provide rapid and
durable benefits in the acute treatment of migraine, with
low rates of adverse events (AEs)*'*®>°. A post-hoc pooled
analysis of phase 3 single attack trial data confirmed that
rimegepant was effective in the target population of >2 trip-
tan discontinuers*'. In this analysis, rimegepant was more
effective than placebo for the coprimary endpoints of pain
freedom at 2 h (20.0% vs 10.2%, p =.013) freedom from most
bothersome symptom at 2h (43.0% vs 21.5%, p <.001), and
a broad range of secondary endpoints, including pain relief
(69.5% vs 36.6%, p < 0.001)*".

As described above, a 52-week safety study (BHV3000-
201) was used to inform rates of long-term rimegepant dis-
continuation and to model MMD reduction observed among
long-term users of rimegepant as an acute therapy****. The
rimegepant clinical trials that informed the current economic
analysis were conducted with approval from a formal ethics
review committee and with written consent from the
patients.

An additional study, BVH3000-310 (NCT04574362), was
conducted to further evaluate the safety and efficacy of
rimegepant acute treatment; however, this study was not
included in the base case analysis because it enrolled adults
from China and Korea which is not representative of the UK
population. Furthermore, the subgroup of people who had
discontinued >2 triptans were not available to extract, as
triptans are not widely used in China for acute treatment of
migraine.
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Table 2. Summary of model inputs, settings, and rationale.
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Variable

Base case value

Source

Rationale

Time horizon

Population used for efficacy
estimation

Population used for baseline
characteristics

Probability of experiencing
migraine

Pain trajectories

Discontinuation rate of
rimegepant

Reduction in MMD
frequency

Waning of BSC (placebo)
response

Response rate (pain relief
at 2h)

Utility at baseline and
during non-migraine
cycles

Utility by pain severity

Event utility

All-cause mortality

Probability of HCRU

Drug acquisition cost

BSC cost

Resource unit costs

Lifetime (20 years)

>2 triptan discontinuer
population

>2 triptan discontinuer
population

Calculated based on
baseline MMD frequency
distribution

Modelled using regression
analysis

9.7% per year®

Modelled using regression
analysis

BSC responders will
transition to BSC non-
responder trajectories
after 12 months

Rimegepant: 69.6%

BSC: 36.7%

0.72

Severe: —0.20

Moderate: 0.53

Mild: 0.66

None: 0.87

0.0054 utility increment per
MMD averted

Age- and sex-specific UK life
tables

Hospitalization: 0.003

ED: 0.010

GP visit: 0.066

£103.20 per 8-pack for
rimegepant

No cost applied

Hospitalization: £643.29
ED: £188.07
GP visit: £39.23

NICE reference case*® given migraine
is a chronic condition

Pooled BHV3000-301, 302, 303°%%°

BHV3000-201*'

Open-label long-term safety study
(BHV3000-201)*

Post-hoc pooled phase 3 acute
treatment trials*’

>2 triptan discontinuers from
BHV3000-201 Open-label long-
term safety study (BHV3000-201)*

Open-label long-term safety study
(BHV3000-201)*

Supported by clinical experts.

Post-hoc pooled phase 3 acute
treatment trials*’

Patient-level MSQv2 data from
BHV3000-201 mapped to EQ-5D-3L
utility scores using algorithm from
Gillard et al.®?

Stafford et al. 2014%

Utilities from Stafford et al.** were

adjusted to ensure that pain-free
utility was equivalent to non-
migraine MSQv2-mapped utility
value, and values for other
categories were adjusted
accordingly

Office for National Statistics>>

Per-migraine probability of HCRU
calculated from Vo et al.*®

BNF66,67

PSSRU and NHS reference costs®®°

Despite the peak in prevalence in working aged
individuals, migraine impact patients over the course
of their lifetime®*”. A 20 year time horizon was
further supported by the rimegepant trial
demographics®'*®*° clinician insights, and patient
testimonial®®.

Representative of the target population.

The BHV3000-201 trial was used as the source of clinical
characteristics as the acute trials (BHV3000-301,
—302, and —303) restricted inclusion on the number
of migraine attacks per month from 2 to a maximum
of 8, whilst the BHV3000-201 trial did not have this
restriction and better represents the migraine
population in clinical practice.

The rimegepant phase 3 acute trials (BHV3000-301,
—302, and —303) restricted inclusion to two to eight
migraine attacks per month, and thus do not provide
a natural distribution of the full range of MMD
potentially observed in the UK population. Therefore,
the baseline MMD data from BHV3000-201 trial
were used.

Efficacy measured using subjects who are representative
of the target population (>2 triptan discontinuers).
Regression analysis accounted for key covariates
including age, sex, baseline MMD, and baseline pain
severity.

Informed by rimegepant discontinuations in a 52-week
open label study, as this was deemed to be the best
estimate for discontinuation in clinical practice.

Repeated acute use of rimegepant PRN has been
observed to have a preventive impact*°',

This was among the preferred assumptions for
fremanezumab technology appraisal®®, and was
supported by clinical experts.

Pain relief at 2 h is deemed to be both clinically
relevant and of importance to patients, was
supported by clinical expert feedback.

Aligned with utility mapping methodology used in
previous technology appraisals in migraine*®°%63,

Stafford et al. was a cross-sectional observational study
conducted in the UK and used the UK population
scoring algorithm when calculating pain state utility
values. It was deemed the relevant source measured
in UK patients, which was supported by clinical
expert feedback.

The utility values from Stafford et al. were adjusted in
order to retain the differences across pain categories,
while reflecting the expectation that time periods
without a migraine will have better HRQoL than time
periods with a migraine

No excess mortality is thought to be associated with
migraine, therefore patients in all model states have
an equal risk of transitioning to death, which was
based on UK life tables. This is consistent with prior
NICE TAs in migraine®®>%63,

This is consistent with prior NICE TAs in migraine®>%3,

Assumed no cost given the placement of rimegepant
among >2 triptan discontinuer, and no other active
therapy options.

This is consistent with prior technology appraisals in
migraine**%63,

Abbreviations. BNF, British National Formulary; BSC, best supportive care; ED, emergency department; GP, general practitioner; HCRU, health care resource utiliza-
tion; MMD, monthly migraine days; MSQv2, Migraine-Specific Quality of Life Questionnaire, version 2; NA, not applicable; NHS, National Health Service; PSSRU,
Personal Social Services Research Unit; UK, United Kingdom.
“Informed by discontinuations due to adverse events, lack of efficacy, or withdrawal by subjects from BHV3000-201 study, for subgroup of >2 triptan

discontinuers.
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Table 3. Key assumptions in the acute economic model.

Parameter Base-case assumption

Justification

Constant over time for
patients continuing
therapy

Efficacy of rimegepant over
time

Assumed that BSC
responders will transition
to BSC non-responder
trajectories after
12 months

Waning of placebo effect

Assumed to revert to BSC
non-responders after
1year at BSC responder
rate

Assumed to follow general
population mortality

Response following
rimegepant
discontinuation

Mortality

Potential for reduction in
MMD frequency based on
patient characteristics
(including baseline MMD)

Effect of rimegepant
treatment on monthly
migraine frequency

Aligns with prior NICE TAs in migraine prevention

Limited data available for pain trajectories (single-attack study only), but relatively

high retention of patients receiving acute treatment in long-term safety study
BHV3000-201 implies ongoing effectiveness. Responder-based analysis assumed
that only patients retaining benefit remain on treatment, further justifying
assumption of retained benefit for those patients remaining on therapy. In real-
world practice, patients losing response are expected to discontinue therapy
and no longer incur costs, accounted for with the annual discontinuation rate
estimated from BHV3000-201.

The dissipation of the placebo effect was included as it was the committees’

preferred assumptions for fremanezumab®, where the treatment effect for
people who responded to BSC diminished to baseline over 1 year.

Discussion with experts suggests it was the general understanding that placebo
always wanes over time. While it was difficult to come to consensus as views
were varied and complex, the pragmatic view is that 12 months is a long time
for placebo effect in acute, but a wide range of time period ranging from

6 months to 12 months was also suggested.

Assumption of parity for BSC responders, who experience 12 months of response

prior to reversion to non-response.

495063 and is supported by a

published meta-analysis, which found no association between migraine and all-
cause mortality’®.

As observed in the long-term safety study BHV3000-201, there is evidence of

migraine reduction with as-needed acute treatment with rimegepant*>’";
further supported by clinical expert panel.

Abbreviations. BSC, best supportive care; MMD, monthly migraine days; NICE, National Institute of Health and Care Excellence; TA, technology appraisal.

Table 4. Baseline patient characteristics, pooled across acute trials of rimegepant and stratified by triptan discontinuation status.

Study BVH3000-201

Post-hoc pooled acute trials

> 2 triptan discontinuations miTT 1 triptan discontinuation > 2 triptan discontinuations
Age (years) 457 40.2 4.7 436
Sex (% female) 90.9 86.3 90.4 929
Mean baseline attacks per month 9.2 46 47 4.7

Abbreviations. mITT, modified intention-to-treat.

In addition to trial data, inputs were derived from pub-
lished literature and publicly available sources (Table 2).
Where data were not available, assumptions were made in
the economic analysis as supported by clinical input, previ-
ous technology assessments, and real-world evidence
(Table 3). Key decisions were taken to an advisory board
comprised of neurologists and general practitioners, to
establish the national clinical consensus where uncertainty or
data paucity prohibited a clear view.

Baseline patient characteristics

The baseline patient characteristics were from those with >2
triptan discontinuations from the long-term safety study
BHV3000-201 (Table 4)*'. For comparison, the mean age-,
sex- and baseline MMDs are also presented in Table 4 for
the pooled phase 3 rimegepant trials, stratified by triptan
response status. Age and sex distribution was used to calcu-
late background mortality based on UK life tables. MMD dis-
tribution was obtained from the long-term safety study
BHV3000-201, which was assumed to be representative of
the MMD distribution in the UK population. Baseline charac-
teristics from the phase 3 acute RCTs were not used in the
model, as these trial inclusion criteria restricted enrolment to
patients with two to eight migraine attacks per month. Such

inclusion criteria are common in trials of acute migraine
treatment; limiting the frequency of MMDs helps avoid con-
founding efficacy assessment of a single migraine attack that
would otherwise be caused by subsequent migraine attacks
in patients with higher MMDs. However, it means the
migraine frequency distribution of the acute attack trials is
not representative of that seen in routine clinical practice.

Treatment efficacy

Pain relief at 2h was used in the model to define treatment
response, and response rates of 69.6% for rimegepant and
36.7% for BSC were reported for >2 triptan discontinuers in
the post-hoc pooled analysis of acute treatment trials
(Table 2). Pain relief at 2h (defined as initial pain of moder-
ate to severe intensity reduced to mild or no intensity), is
both clinically relevant and of importance to patients, was
supported by expert feedback from two advisory boards*®
,and is consistent with how rimegepant will be used in clin-
ical practice. Clinical experts suggested that patients would
reasonably expect a therapy to have some pain relief out-
come within two hours to be considered effective and would
therefore continue utilizing treatment as needed for subse-
quent migraine attacks. Model results were generated for
each baseline MMD value, and a weighted average of results



was taken using the BHV3000-201 baseline MMD distribution
for patients who had discontinued >2 triptans. From the
second model cycle onwards, the average probability of
experiencing migraine during a 48-h migraine cycle was cal-
culated based on baseline MMD (e.g. patients with 9.2 MMD
at baseline would have a 0.605 probability of experiencing a
migraine during each 48-h cycle, 9.2 MMD/(365 days/
12 months) x 2days).

Pain trajectories

The efficacy of rimegepant was primarily characterized by
improved pain trajectories per migraine event within treat-
ment responders, resulting in less time over 48h spent in
severe and moderate pain and more time spent in mild or
no pain. This produces higher utility values on average
across a 48-h migraine cycle and additional quality-adjusted
life hours (QALH). QALHs can be interpreted in a similar way
as quality adjusted life years (QALYs), over the shorter time
frame, and were deemed to be the best approach for valuing
treatment outcomes (pain freedom, mild, moderate, or
severe pain), over the course of the 48-h treatment cycle.
Prior to any adjustments for utility between attacks, it was
assumed that an hour lived with migraine pain freedom is
worth 1 QALH, and that an hour of life lived with mild, mod-
erate, or severe pain is worth less than 1, as informed by lit-
erature-based utility values®*.

To evaluate pain severity trajectories, the percentage of
participants in each pain state at each time point and the
average time spent in each state across treatment arms over
48 h were calculated (Figure 3; Supplementary Appendix 3).
This analysis was conducted in patients who were >2 triptan
discontinuers and who had data available across all study
timepoints. Among 172 total participants (88 rimegepant, 84
BSQ), distributions of pain severity at baseline were as fol-
lows across treatment arms: rimegepant: 82% moderate, 18%
severe; BSC: 70% moderate, 30% severe. To account for these
differences between treatment arms at baseline, a covariate
for baseline migraine severity was included in the QALH
regression model (Supplementary Table 8). At 2 h, only 2% of
participants in the rimegepant arm had severe pain (20%
moderate), while 19% of participants in the BSC arm had
severe pain (39% moderate; Figure 3). By 24 and 48 h, these
values drastically decreased in both arms, although more so
in the rimegepant arm. For rimegepant, severe pain was
seen in 0% of participants at 24 h (5% moderate) and 0% at
48h (3% moderate; Figure 3). For BSC, severe pain was seen
in 6% of participants at 24 h (14% moderate) and 5% at 48 h
(13% moderate; Figure 3).

Averaging across all participants, the mean (SD) time
spent with no pain over 48h was higher for rimegepant
(3491h [1446h]) than it was for BSC (23.28 [17.30]).
Likewise, rimegepant participants spent less time in severe
pain over 48h (0.64 [2.53]) compared to BSC participants
(3.43 [8.59]). The mean vs median QALH values for the data
underlying the QALH regression analysis is included in
Supplementary Table 7. Trends in responders and non-
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responders and rimegepant vs BSC were consistent for both
means and medians.

MMD Reduction with rimegepant PRN dosing

Rimegepant PRN was found to be associated with a reduc-
tion in MMD when taken in high enough frequency (>8
MMD for >2 triptan discontinuers in study BHV3000-201).
Whilst this is based on single arm trial data, this preventative
effect from higher frequency acute use was deemed clinically
plausible by clinical experts in the context rimegepant’s dual
indication for acute and preventative treatment. Therefore,
to predict MMD reductions associated with long-term use of
rimegepant as an acute treatment, a regression analysis for
change from baseline in MMD was conducted using patient-
level data from the PRN dosing groups in the BHV3000-201
study (Supplementary Appendix 2). Regression analyses for
number of migraine events in the base case were all fit to
the patient population receiving acute treatment. Model
covariates included the following: baseline MMD, prior trip-
tan lines (naive, 1, or 2+), the number of pills taken per
MMD, and if the patient used prophylactic migraine medica-
tion (Yes or No). Results from the regression indicated that
patients having greater MMD at baseline, and thus taking
more frequent acute doses of rimegepant, were more likely
to experience preventative benefits (e.g. MMD reduction).
Therefore, this reduction in MMD applied at a frequency of
greater than eight doses per month (corresponding to
patients with >8 MMDs). At MMD below this level, no pre-
ventative effect was modelled, and the MMD frequency in
rimegepant and BSC patients was assumed to be equal.

Treatment discontinuation

Assessment period

Patients who did not respond to rimegepant treatment
(based on pain relief at 2h), follow an untreated trajectory
(BSC non-responders) immediately after the first migraine
event. The trajectory of BSC non-responders also trended
towards pain freedom and relief over 48 h as per the pooled
acute trial results, but less rapidly than BSC responders or
rimegepant responders or non-responders, reflecting the typ-
ical resolution of a migraine without effective treatment. The
rimegepant non-responders were assumed to incur the cost
of one full 8-pack of rimegepant prior to discontinuing,
which is a conservative estimate given that patients may use
a full package before discontinuing due to lack of response.

Post-assessment period

Long-term discontinuation in the post assessment period
was informed by the subset of patients (responders with >2
triptan discontinuations) from the post-hoc pooled rimege-
pant acute treatment studies who continued into the long-
term safety study (BHV3000-201). A discontinuation rate of
9.7% over 1year was applied. Because of the memoryless
property of a Markov model and the fact that discontinu-
ation happens at varying time points throughout the time
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Figure 3. Patient pain trajectories for >2 triptan discontinuers treated with rimegepant or placebo in Studies BHV3000-301, -302-, 303.

horizon, it is not possible to track time since discontinuation
in order to identify whether a patient had discontinued
within the past 12 months. To address this the adjustment to
treatment benefits for 12 months post-discontinuation (which
is applied to achieve parity with placebo responders) is
achieved by a one-off application of the associated QALY dif-
ference between placebo responders vs. non-responders for
12 months’ worth of migraine events at the time of

discontinuation, adjusted for mortality and any relevant time
horizon cap over the subsequent 12 months.

Utility values

During a migraine attack, pain severity is thought to be the
driving factor of health-related quality of life (HRQol),



however HRQoL is also negatively affected on migraine free
days, due in part to the unpredictability of migraine, antici-
pation of the next attack, and lifestyle changes made to
avoid triggers’>”3. Therefore, utilities are incorporated into
the model in two distinct ways: (1) by applying an interictal
(between attack) utility value for patients not experiencing
an attack during any given 48-h cycle, based on MMD fre-
quency at baseline, and (2) by deriving the overall QALH per
migraine event, per treatment arm by applying pain state
utilities to patient pain trajectories (Supplementary
Appendix 3).

Baseline and interictal utility values

Baseline utility values were generated from migraine-specific
quality of life questionnaire version 2 (MSQv2) data at base-
line and throughout the BHV3000-201 study, mapped to EQ-
5D using a validated algorithm for episodic migraine®®. To
estimate interictal utility values, a mixed model repeated
measures regression model was fit. A model without baseline
EQ-5D and baseline MMD (while still using baseline + post-
baseline data) included as model covariates was chosen
because the cost-utility model was designed to explore pop-
ulations with varying baseline MMD levels, which in turn,
would impact expected baseline EQ-5D and result in a circu-
lar model structure. The chosen model incorporated the fol-
lowing covariates: age, sex, triptan lines, and absolute MMD.
The resulting utilities were applied at baseline and during
model cycles for which a migraine event did not occur. Each
MMD averted was associated with an increment of 0.0054 to
utility (Table 2).

Migraine event utilities

For migraine event utilities, data from Stafford et al.%* were
selected from a systematic literature review for the base
case, due to their relevance and generalizability to the UK
population. While utility values from a study by Xu et al.
were also considered, there were concerns regarding the
face validity of the severe pain value (0.44)’*. For modelling
a real-world migraine population, the value from Xu et al. for
severe migraine pain was considered implausibly high (as
validated in the UK advisory board).

In Stafford et al.®*, the utility value for severe migraine
pain was estimated at —0.20, a negative number indicating a
state worse than death (Table 2; Supplementary Table 1).
Due to the extreme nature of this utility value, the impact of
this was explored in a scenario analysis, where the severe
pain level was set to 0. It was anticipated a priori that this
value would have a limited impact on results as, over the 48-
h observation period in the rimegepant post-hoc pooled
acute treatment trials, the time spent on the highest pain
intensity “severe pain” was relatively short compared to the
three other categories.

To calculate QALHs from pain trajectories, the time per
pain category (none, mild, moderate, severe; Figure 3) was
multiplied by health state utilities derived from Stafford et al.
and then summed over the 48-h study period to generate
QALH over 48h®%. A regression analysis was then fitted to
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describe QALH outcomes adjusted for treatment arm, 2-h
response status, baseline MMD, and baseline migraine sever-
ity. The predicted QALH were adjusted to reflect the baseline
utility value. Pain severity utilities were adjusted for consist-
ency with background interictal HRQoL such that the pain-
free utility value was set to be equivalent to the background
utility value, and the utilities for the remaining health states
were multiplicatively adjusted so that the relative distribution
of utilities by pain state remained consistent. For further
details on QALH derivation, please see Supplementary
Appendix 3.

Costs and health care resource use

Costs and health care resource use (HCRU) were based on
published sources (Table 2). The primary direct medical cost
in migraine was the price of treatment. Other costs included
those related to general practitioner visits, emergency
department visits, and hospitalizations. The drug acquisition
cost for rimegepant was £103.20 per 8-pack, for both initial
and ongoing treatment. The model conservatively assumed
no treatment costs were associated with BSC, despite evi-
dence that some patients would continue to use triptans
with suboptimal effect>>3®. Unit costs were derived from
Personal Social Services Research Unit (PSSRU) and NHS
references costs (Supplementary Table 2 and Supplementary
Table 3). Costs inputs were all available in 2022 UK pounds
therefore no inflation adjustment was required.

For each migraine attack, a probability of incurring costs
for each of the HCRU categories was estimated based on
HCRU analyzed by MMD frequency in Vo et al., and probabil-
ities were weighted by baseline MMD frequency groups
using data from the subgroup who discontinued >2 triptans
in the BHV3000-201 study (Supplementary Table 2)%°. The
HCRU probability per-migraine event was only applied to
patients who experienced moderate or severe pain at 24h,
consistent with the prior economic analysis**. Based on the
post-hoc pooled trial data, 4.55% of rimegepant and 20.24%
of BSC patients with >2 triptan discontinuations incurred
HCRU based on moderate/severe pain at 24 h.

AEs were not included in the model given the low (< 2%)
incidence observed in clinical trials.

Model outcomes

Model outcomes were evaluated over a 20-year time horizon
in the base case and included total direct medical costs,
cumulative QALYs, incremental costs and QALYs between
treatments over the modelled time horizon and the incre-
mental cost-utility ratio (ICUR) per QALY gained. The ICUR
represents the costs required to obtain one additional
QALY”?; in the UK this is typically compared to a benchmark
willingness to pay of £20,000-£30,000 per QALY?S.

A probabilistic sensitivity analysis (PSA) was undertaken to
examine the uncertainty surrounding model parameters. The
PSA was conducted using 1,000 iterations and results were
used to create a scatter plot and cost-effectiveness accept-
ability curve (CEAC). In addition, deterministic one-way
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Table 5. Deterministic one-way sensitivity analysis ranges.

Parameter Base case value Lower value Upper value
Responder Yes parameter QALH regression 6.46 4.1 8.82
Rimegepant parameter QALH regression 2.74 0.46 5.03
MMD parameter QALH regression —0.68 -1.27 —0.1
Baseline MMD 9.2 7.36 11.04
Moderate/severe 24 h per migraine, BSC non-responder 0.28 0.16 0.41
Age 45.7 18 65
Intercept QALH regression 34.05 30.55 37.54
EQ-5D regression: intercept 0.71 0.7 0.73
EQ-5D regression: age covariate 0.001 0.006 0.0014
Rimegepant discontinuation per year 0.1 0.02 0.22

Abbreviations. BSC, best supportive care; EQ-5D, EuroQoL-5D; hr, hour; MMD, monthly migraine days; QALH, quality-adjusted life

hour.

Table 6. Base-case results acute treatment of migraine.

Treatment Total costs (£) Total QALYs

Incremental costs (£)

Incremental QALYs ICUR (£/QALY)

Weighted across MMD distribution observed in Study BHV3000-201 (> 2 triptan discontinuation group)

8.01
7.58

Rimegepant
BSC

6,769
2,277

4,492 0.44 10,309

Abbreviations. BSC, best supportive care; ICUR, incremental cost-utility ratio; MMD, monthly migraine days; QALYs, quality-adjusted life years.

Table 7. Results of the probabilistic sensitivity analysis for rimegepant vs best supportive care for the acute treatment of migraine.

Treatment Total costs (£) Total QALYs Incremental costs (£) Incremental QALYs ICUR (£/QALY)
Rimegepant 6,767 8.01 4,497 0.44 10,337
BSC 2,270 7.58

Abbreviations. BSC, best supportive care; ICUR, incremental cost-utility ratio; QALY, quality-adjusted life-year.

sensitivity analysis (OWSA) was conducted for individual
model parameters to evaluate the impact of a given param-
eter on the ICUR (Table 5).

Given the recent reimbursement of rimegepant in acute
(and prevention) in the UK, the authors sought to replicate
the model settings used by the NICE appraisal committee, to
aid discussion of the results and explore the impact of vari-
ous assumptions. Therefore, a scenario analysis was per-
formed using the NICE base case settings, as described in
Supplementary Table 4.

Additionally, scenario analyses were performed to investi-
gate the effects of certain model inputs on costs and out-
comes. Scenarios included: a discount rate of 1.5%, time
horizons of 10years, response defined as pain relief at 8 h, no
reduction of MMD frequency associated with PRN rimegepant
use, QALH based on raw data (pain intensity x hour; see
Supplementary Appendix 3), additive adjustment for event
utility regression (see Supplementary Appendix 3), migraine
event utility values with the severe utility set to 0, modified
intention-to-treat (mITT) patient population, all-cause discon-
tinuation, immediate transition to BSC non-responders at dis-
continuation, and BSC waning effects of 6 and 18 months.

Results
Base case results

Total costs, QALYs, and incremental cost per QALY for rime-
gepant vs BSC are presented in Table 6. In the base case
analysis, rimegepant was associated with 0.44 incremental
QALYs compared with BSC, and the rimegepant total lifetime
costs were £4,492 higher than BSC costs. The ICUR was
£10,309 per QALY gained.

Sensitivity analyses

Probabilistic sensitivity analysis

PSA was performed by allowing all parameters to vary
according to their sampling distributions. All 1,000 iterations
indicated rimegepant provided a clinical benefit vs BSC and
was associated with an incremental cost. The scatterplot of
incremental cost vs incremental QALYs for rimegepant vs
BSC and the 95% credible ellipse is presented in
Supplementary figure 1. Compared with BSC, rimegepant
generated 0.44 incremental QALYs, and the rimegepant treat-
ment cohort had higher total lifetime costs (Table 7). The
probabilistic ICUR was £10,337 per QALY gained. The CEAC
indicated there is an 100% chance that rimegepant is cost-
effective at a willingness-to-pay (WTP) threshold of £30,000
per QALY (Figure 4).

Deterministic one-way sensitivity analysis

The OWSA for key inputs yielded similar results to the base
case. Model results were most sensitive to the parameter val-
ues in the QALH regression, with a lower ICUR associated
with a higher parameter value for responder rates or the
rimegepant coefficient, and lower (negative) parameter value
for MMD (i.e. lower numerically but larger in absolute value)
(Figure 5). In the base case QALH regression, these regres-
sion coefficients are all associated with a benefit to rimege-
pant (i.e. direct impact of rimegepant, benefits of response
status, and potential for greater improvement in patients
with more MMDs at baseline) and amplifying or reducing
these respective effects was found to be relatively influential
on the ICUR. Results were also relatively sensitive to prob-
ability of moderate/severe pain at 24 h for BSC patients, and
baseline MMD.
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migraine days; QALH, quality-adjusted life hour.

Scenario analyses

The scenario analysis that replicated the NICE settings
resulted in the largest ICUR increase, from £10,309/QALY in
the base case analysis to £29,833/QALY (Table 8). The largest
decreases in ICUR were observed for a responder definition
of pain relief at eight hours (£5,796), and an additive vs
multiplicative adjustment to utilities (£7,984).

The additive adjustment was particularly impactful given
the negative utility associated with severe pain, reported by
Stafford et al.** For example, the utility for extreme pain was
adjusted to a small positive value by the multiplicate adjust-
ment and small negative value by the additive adjustment.
Therefore, additive adjustment resulted in greater benefit
and lower ICUR for rimegepant. However, for the scenario

analysis in which that negative utility was capped at 0 (for a
multiplicative adjustment), the ICUR was relatively close to
base case at £11,049. Thus, for the base case setting of
multiplicative utility adjustment, the incorporation of a nega-
tive utility did not have a notable impact on the ICUR. All
remaining scenario analyses were also within approximately
+/— £2,000 of the base case value and all were under the
£30,000 willingness to pay threshold. This included varying
the modelled time horizon to 5 and 10years, respectively,
relative to a base case of 20years.

Discussion

In the UK, acute treatment with rimegepant was found to be
cost-effective compared with BSC with an ICUR of £10,309
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Table 8. Scenario analysis: rimegepant vs best supportive care.

Parameter(s) value in Incremental Incremental Incremental cost per
Scenario Description Base case scenario costs (£) QALYs QALY (£)
1 Base case - - 4,492 0.44 10,309
2 NICE base case See Table 2 See Supplementary 1,124 0.04 29,833
Table 4
3 Discount rate 3.5% 1.5% 5,003 0.49 10,257
4 Time horizon 20 years 2years 1,211 0.10 12,364
20 years 5years 2,433 0.22 10,819
20 years 10 years 3,616 0.35 10,426
5 Responder definition Pain relief at 2h Pain relief at 8-h 3,970 0.68 5,796
[ Reduction of MMD frequency Include Exclude 5,267 0.38 13,952
among frequent PRN
rimegepant users
7 QALH utility From regression Raw data: Pain intensity x 4,492 0.45 10,009
hour
8 Event utility regression Multiplicative adjustment Additive adjustment 4,492 0.56 7,984
9 Migraine event utility values Stafford et al.** as Set severe utility to zero 4,492 0.41 11,049
Pain intensity x hour published instead of negative
value
10 Patient population from >2 triptan miTT 4,566 0.43 10,621
pooled rimegepant acute discontinuations
trials
1 Rimegepant discontinuation Use discontinuation due to Use “all cause” 2,574 0.26 10,089
annual rate AEs, lack of efficacy, or discontinuation to
withdrawal by inform the model (20%
participant from Study annually) from Study
BHV3000-2017° (9.7% BHV3000-2017°
annually)
12 Response following Assumed to revert to Immediately revert to BSC 4,492 0.41 10,884
rimegepant discontinuation placebo non-responders non-responders at
after one year at discontinuation
placebo responder rate
13 BSC waning effect (time 12 months 6 months 4,475 0.43 10,306
period before BSC 12 months 18 months 4,508 0.44 10,305

responders transition to
BSC non-responder
trajectories)

Abbreviations. AE, adverse event; BSC, best supportive care; mITT, modified intention to treat; MMD, monthly migraine days; NHS, National Health Service; PRN,
as needed; PSS, Personal Social Services; QALH, quality-adjusted life hour; QALY, quality adjusted life year.

per QALY gained, for adult patients who had discontinued
>2 triptans. Rimegepant improved HRQoL by reducing the
amount of time patients spent with severe or moderate
headache pain and by reducing MMD frequency compared
to BSC. The probability that rimegepant was cost-effective
was 100% at a WTP threshold of £30,000 per QALY. Thus, in
the context of standard UK thresholds*®, rimegepant was
found to be a cost-effective therapy; for consideration of
other countries, the analysis can be adapted to reflect local
health system practices and costs, to be compared to willing-
ness-to-pay thresholds.

The model was structured as an initial decision tree, fol-
lowed by a Markov model to characterize time spent in on-
treatment vs. off-treatment health states. The structure aligns
to anticipated clinical practice, whereby the decision to con-
tinue treatment would follow from response status to an ini-
tial treatment trial. Given the relatively simple model
structure and small number of health states, for the most
part the “memoryless” property of the Markov model was
not a particular hindrance in modelling the disease process.
One exception to this was the potential for an ongoing treat-
ment effect post-discontinuation, included for parity in
assumptions with BSC, which required tracking for 12 months
post-discontinuation. To address this limitation in approach,
a “lump sum” adjustment was made at the time of discon-
tinuation; while a simulation approach could more directly

model this process, the lump-sum currently applied accounts
for the adjustment to migraine events over the course of
12 months, and incorporates patient mortality, so as such is
not anticipated to be a major limitation. The QALHs per
migraine by treatment and response status (and the variabil-
ity reflected in the PSA) incorporate the range of outcomes
observed across individual patients in the rimegepant trial
program. As such and given that no notable dependencies
or non-linearities were observed, a standard cohort-based
Markov approach would be sufficient, as opposed to a
patient-level simulation approach such as discrete event
simulation.

Overall, the cost-utility analysis was found to be generally
stable. The mean ICUR from the PSA was £10,337 per QALY
gained, which was consistent with the deterministic result. In
OWSA, the greatest drivers in the model were the parameter
values in the QALH regression, with higher ICURs associated
with lower responder rates. Scenario analysis demonstrated
that the ICUR was more favourable (£5,796 per QALY) when
response was defined as pain relief at 8 h.

The scenario that adopted the NICE committee’s settings
generated a larger ICUR, though still within the WTP thresh-
old of £30,000. This increase was driven primarily by the
reduction of the time horizon from 20-year to 2-year, use of
the mITT population (vs >2 triptan discontinuers, for whom
rimegepant is indicated), the removal of BSC (placebo)
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response waning (i.e. assuming an indefinite placebo
response), and the complete removal of reduction of MMD
with rimegepant PRN use.

Regarding the appropriateness of the 20-year time hori-
zon, evidence suggests that a significant proportion of
patients will receive acute rimegepant long-term as migraine
is a chronic condition. Despite the peak in prevalence in
working aged individuals, migraine impact patients over the
course of their lifetime®*™°, Further, due to patterns of treat-
ment adherence/discontinuation, and potential MMD reduc-
tion over time, while each dose of rimegepant for acute use
is only relevant for a 48-h period, the cost-effectiveness
dynamics continue to evolve over an extended time period.

The NICE scenario assumed no waning of BSC response
over the 2-year time horizon, which means that BSC patients
are assumed to receive clinical improvement without active
treatment and with no cost to the NHS during that time
(given no BSC costs are included in the model). An indefinite
placebo response is clinically implausible and not supported
by clinical advice, and artificially increases the BSC QALY
gains, with no associated costs. With respect to MMD fre-
quency, the NICE committee acknowledged that there is bio-
logical plausibility in the suggestion that taking rimegepant
as needed may reduce MMDs, but cited lack of evidence to
support the inclusion of this effect in the model at the time
of investigation and it should be deemed an uncaptured
benefit®. MMD reduction evidence used within the model
are based on a long-term safety study demonstrating that
repeated treatment with rimegepant PRN impacts frequency
of migraine in addition to acute pain management’'. Since
the NICE appraisal, further evidence has been generated to
support the MMD reduction with PRN use®'.

The current model did not account for MOH or migraine
chronification which have both been linked to suboptimal
acute migraine management>>—', Unlike triptans and other
front-line analgesics, rimegepant has no evidence of MOH,
further reducing direct heath care costs. For example, a real
world US-based administrative claims analysis (2018-2021) of
423,312 patients with >2 rimegepant prescription fills
observed a significant decrease in MOH point prevalence in
the rimegepant-treated population across all time-points’’.
In summary, rimegepant was deemed cost-effective despite
numerous conservative assumptions in both the present
base case analysis and in the NICE scenario. This suggests
that the true cost-impact to the NHS may be even less than
the ICURs reported here, given several assumptions favored
BSC and underestimated potential value of rimegepant.

This is the first UK cost-utility analysis of a novel acute
therapy for adults with migraine who have discontinued >2
triptans, as no novel therapies have been developed for the
acute treatment of migraine in the last 20 years. While this is
the first economic analysis for rimegepant in the UK setting,
a US cost-utility analysis was performed by ICER for CGRP
receptor antagonists for the acute treatment of migraine***’.
The current analysis provides additional insight into cost-util-
ity analyses for CGRP receptor antagonists in the current
treatment landscape in the UK. The US ICER analysis included
comparators not yet available in the UK (lasmiditan and
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ubrogepant) and given lack of patient-level data availability
across comparators, assumptions had to be made in the ICER
model to supplement the aggregate published data and net-
work meta-analysis. The present UK analysis included a trial-
based comparator of BSC, using the placebo arm of the trials
as a proxy, which allowed for trial data to be used directly
(i.e. full 48-h pain severity trajectories were available for both
rimegepant and BSC). The availability of full patient-level
data facilitated a responder-based analysis, assuming patients
who did not achieve a threshold response would discontinue
due to lack of efficacy, and these patients were explicitly
identified within the trial data and pain trajectories refined
accordingly.

The current analysis is not without limitations. Treatment
efficacy was informed by a subset of patients from the rime-
gepant acute clinical trial program, who were triptan discon-
tinuers, rather than the entire trial cohort. While this was the
population of interest, it reduced the sample size available
to inform treatment efficacy and potentially compromised
randomization (although no evidence was observed of a
resulting patient imbalance on other characteristics), which
could be more prone to potential bias. The economic ana-
lysis is limited by the single attack study design of the rime-
gepant acute treatment trials (Study BHV3000-301, -302, and
-303) meaning no clinical data available indicating how
many initial non-responders would respond after taking
rimegepant for a second or third migraine. The model there-
fore assumed patients who did not respond to the first treat-
ment (based on pain relief at 2h) would not respond to
rimegepant in subsequent attacks and it was assumed that
while the cost of one full package of oral lyophilisate would
be incurred, no benefit would be realized, and no further
packages would be purchased. The model also includes an
option for 8-h outcomes to be used as an indicator for
response to incorporate later-onset response to therapy;
however, 8-h response may be confounded with spontan-
eous resolution, and it was assumed that 2-h outcomes
would be more relevant for predicting patient satisfaction
with treatment. Assuming that the same treatment patterns
would be followed in a real-world setting, expenditure on
rimegepant would be optimized for a responder-based treat-
ment paradigm, as it would only be purchased and utilized
within the subset of patients who receive benefit. Patients
who do not benefit from rimegepant would then revert to
standard of care and not incur costs beyond the one-time
purchase of a single package.

Conversely, real-world analyses demonstrate that patients
receiving triptans for the treatment of acute migraines often
continue treatment when faced with inefficacy or intoler-
ance, due to a lack of effective alternatives®>>®. Thus, a sub-
stantial unmet need exists for effective treatment options for
acute migraine management®®’8, While the present study
establishes the cost-effectiveness of rimegepant in the UK at
the individual patient level, future research could character-
ize and quantify the clinical burden faced by this population,
facilitating a population-level analysis of the benefits of rime-
gepant. While this would allow for the magnitude of the clin-
ical and economic benefits to be better understood;
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regardless, the analysis presented here found that rimege-
pant presents an economically viable option for a patient
population with established burden and unmet need, and a
policy of making it available to these individuals would
improve overall health outcomes in a population who cur-
rently have limited treatment options.

In the UK, there are no clinical stopping rules for patients
who have inadequate response, intolerance or who are con-
traindicated to triptans’®. Clinical guidelines for triptans rec-
ommend multiple trials of the same triptan or switching to
an alternate triptan before stopping treatment. For example,
the European Headache Foundation practice guidelines rec-
ommend that three attacks be treated at each step prior to
proceeding to the next step to achieve cost-effective care’®.
Based on these existing guidelines for symptomatic and spe-
cific migraine therapies, it would be anticipated that in clin-
ical practice, patients would have access to more than one
pill after being prescribed rimegepant, and would likely
repeat attempts to obtain pain relief on subsequent
migraines before stopping treatment.

While there is no direct evidence available examining spe-
cific efficacy outcomes across multiple attacks in the acute
treatment setting, relatively low discontinuation was
observed among patients receiving long-term acute treat-
ment in BHV3000-201, implying that patients continued to
derive acute treatment benefit over time, even those who do
not meet the responder definition of pain relief at 2h. For
example, amongst patients treated with rimegepant PRN in
BHV3000-201, there was a high degree of patient satisfaction
(74% completely or very satisfied) and improvement in the
Clinical Global Impression of Change score at 52-weeks
(90.9%)%°. Additional subgroup analyses from BHV3000-201
showed similar results for those with history of >1 and >2
triptan discontinuations. This again suggests that the current
analysis is a conservative assessment of the value of rimege-
pant as used in clinical practice.

Finally, the current economic analysis is specific to the UK
and from the perspective of the NHS, which limits it's gener-
alizability to other countries. However, we would expect
good external validity of the overall findings (e.g. that rime-
gepant is cost-effective) if analysis were to be adapted to
other jurisdictions with similar approaches to migraine man-
agement as the UK.

Conclusions

In the UK, rimegepant is considered more cost-effective com-
pared to BSC with an estimated ICUR of £10,309 per QALY
among >2 triptan discontinuers. Phase 3 trials in this patient
population demonstrated significant clinically meaningful
responses for rimegepant compared with BSC, which trans-
lated into incremental QALYs of 0.44. Rimegepant offers an
opportunity for patients with this prevalent neurologic dis-
order to achieve symptom relief, rapid and sustained return
to function, and an enhanced quality of life.
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