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Research question and
objectives

Research question

How do the rates of adverse events from Randomized Controlled
Trials (RCTSs) of calcitonin gene-related peptide (CGRP)-targeted
therapies for episodic migraine (EM) prophylaxis compare to each
other?

Primary Objectives

1. To compare the relative rates of adverse events from RCTs of the
primary outcomes: nausea, constipation & gastrointestinal
discomfort/disturbances (as grouped outcome), fatigue &
somnolence (as grouped outcome), and hypersensitivity reactions (as
grouped outcome) between CGRP-targeted therapies for prophylaxis
in EM.

2. To compare the relative rates of adverse events from RCTs of the
secondary outcomes: nasopharyngitis, dyspnea, injection site-related
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AEs (as grouped outcome), and discontinuation (all-cause and due to
AES).

Secondary Objectives

To estimate the incidence (proportion) of various AEs and treatment
discontinuation (all-cause and due to AEs) from RCTs.

Country(ies) of study United States of America

Author

This document contains confidential information belonging to Pfizer. Except as otherwise agreed to
in writing, by accepting or reviewing this document, you agree to hold this information in confidence
and not copy or disclose it to others (except where required by applicable law) or use it for
unauthorized purposes. In the event of any actual or suspected breach of this obligation, Pfizer must
be promptly notified.
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2. LIST OF ABBREVIATIONS

Abbreviation Definition

AE Adverse event

ALT Alanine aminotransferase

AST Aspartate aminotransferase

CGRP Calcitonin gene-related peptides

Cl Confidence interval

CM Chronic migraine

DSU Decision Support Unit

EC Ethics Committee

EM Episodic migraine

EMA European Medicines Agency

ENCePP European Network of Centres for
Pharmacoepidemiology and Pharmacovigilance

EOD Every other day

FDA Food & Drug Administration

GLMM Generalized linear mixed models

GPP Good Pharmacoepidemiology Practices

ICHD International classification of headache disorders

ICMJE International Committee of Medical Journal Editors

IRB Institutional Review Board

ISPE International Society for Pharmacoepidemiology

ISPOR International Society for Pharmacoeconomics and
Outcomes Research
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ITC Indirect treatment comparison

MA Meta-analysis

mADb Monoclonal antibody

MAGEC Meta-analysis of adverse drug effects with censored
data

MD Migraine Day

NCT National clinical trial

NI Non-interventional

NICE National Institute for Health and Care Excellence

NMA Network meta-analysis

OLE Open-label extension

OR Odds ratio

PASS Post Authorization Safety Study

PL-NMA Penalized likelihood network meta-analysis

RCT Randomized controlled trial

RWD Real World Data

SAP Statistical analysis plan

SAE Serious adverse event

SLR Systematic literature review

TRAE Treatment-related adverse event

TR-SAE Treatment related serious adverse event

ULN Upper limit of normal
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4. ABSTRACT

Title:
A network meta-analysis to compare the rates of adverse events from RCTs of CGRP-
targeted therapies for the prophylaxis of episodic migraine.

Protocol version:
1.0

Date:
25 May 2026

Main author:

Rationale and background:

Calcitonin gene-related peptide (CGRP)-targeted therapies, including monoclonal antibodies
and gepants, are widely used for the prophylaxis of episodic migraine (EM). Direct
head-to-head randomized comparisons of these therapies are limited, and safety outcomes are
often inconsistently reported across trials, particularly for rare adverse events. The purpose of
this study is to generate comparative evidence on rates of adverse events of CGRP-targeted
therapies using appropriate approaches that can circumvent issues in data synthesis for safety
outcomes.

Research question and objectives:
Research questions to be addressed by this study are as follows:

How do the rates of adverse events from Randomized Controlled Trials (RCTs) of CGRP-
targeted therapies for EM prophylaxis compare to each other?

Primary objectives include:

1. To compare the relative rates of adverse events from RCTSs of the primary outcomes:
nausea, constipation & gastrointestinal discomfort/disturbances (as grouped outcome),
fatigue & somnolence (as grouped outcome), and hypersensitivity reactions (as grouped
outcome) between CGRP-targeted therapies for prophylaxis in EM.

2. To compare the relative rates of adverse events from RCTs of the secondary outcomes:
nasopharyngitis, dyspnea, injection site-related AEs (as grouped outcome), and
discontinuation (all-cause and due to AES).

Secondary objectives include:
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To estimate the incidence (proportion) of various AEs and treatment discontinuation (all-
cause and due to AEs) from RCTs.

Study design:
The study is a network meta-analysis (NMA) of randomized controlled trials.

Population:
The population for this study are adult patients (>18 years) with EM enrolled in randomized
controlled trials evaluating CGRP-targeted therapies for migraine prophylaxis.

Variables:

The exposures for the proposed NMA in this study are: Erenumab, Galcanezumab,
Fremanezumab, Eptinezumab, Rimegepant, Atogepant and placebo. The outcomes are:
nausea, constipation, fatigue/somnolence, hypersensitivity reactions, nasopharyngitis,
dyspnea, injection site-related AEs, all-cause discontinuation and discontinuation due to AEs.
Covariate adjustment may be performed as part of the analysis including but not limited to
the exposure duration.

Data sources:

The data sources used are aggregated study-level data extracted from published randomized
controlled trials or available clinical study reports. These data sources will be identified
through a separate systematic literature review (SLR) which does not fall under the scope of
this protocol.

Study size:
Sample size calculations are not applicable. The study is based on aggregated data from
eligible trials identified in the literature.

Data analysis:

Comparative safety outcomes will be estimated using NMA methods, including standard
frequentist approaches, penalized likelihood models, and Bayesian models, to address sparse
and zero-event data. Methodological details are provided on the statistical analysis plan
(SAP).

Milestones:
Milestone Planned Date
Start of data collection 01 July 2026
End of data collection 15 July 2026
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Registration in the HMA-EMA Catalogues of RWD studies 01 June 2026

Final study report 31 December 2026
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5. AMENDMENTS AND UPDATES
None.
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6. MILESTONES

Milestone Planned Date
Start of data collection 01 July 2026
End of data collection 15 July 2026
Registration in the HMA-EMA Catalogues of RWD studies 01 June 2026
Final study report 31 December 2026

7. RATIONALE AND BACKGROUND

Migraine is a neurological disorder characterized by recurrent attacks of moderate to severe
headache, often accompanied by symptoms such as nausea, vomiting, photophobia, and
phonophobia [1]. The third edition of the International Classification of Headache Disorders
(ICHD-3) categories migraine as episodic migraine (EM) — individuals having <15 headache
days per month, or chronic migraine (CM) — headaches on >15 days per month for >3
months with features of migraine on >8 of those days [2].

Management of migraine involves acute treatment to alleviate symptoms during an attack
and prophylactic (preventive) treatment to reduce frequency and severity of future attacks
[1]. Prophylactic migraine treatments are indicated for individuals experiencing frequent or
debilitating migraine attacks [3]. Recent treatments targeting the calcitonin gene-related
peptides (CGRP) pathway, including CGRP-monoclonal antibodies (mAbs) (erenumab
[receptor antagonist, subcutaneous], fremanezumab [peptide antagonist, subcutaneous],
galcanezumab [peptide antagonist, subcutaneous], and eptinezumab [peptide antagonist,
intravenous]) as well as gepants (including rimegepant [receptor antagonist, oral] and
atogepant [receptor antagonist, oral]) [4] have been developed for prophylaxis [5] in addition
to non-migraine specific canonical oral preventive treatments (e.g., topiramate).

Pfizer Europe MA EEIG and Pfizer Inc are the market authorization holders for rimegepant
in Europe and the US respectively. Rimegepant is an oral selective CGRP receptor
antagonist. Treatment with a CGRP receptor antagonist is thought to relieve migraine by: 1)
blocking CGRP-induced neurogenic vasodilation (returning dilated intracranial arteries to
normal); 2) halting the cascade of CGRP-induced neurogenic inflammation (which leads to
peripheral and central sensitization); and/or 3) inhibiting the central relay of pain signals
from the trigeminal nerve to the caudal trigeminal nucleus [6]. Rimegepant has received
regulatory licenses from the Food and Drug Administration (FDA) [7], as well as approval
from the European Medicines Agency (EMA) [6] for both acute treatment and prevention of
migraine.

The safety and tolerability of prophylactic treatments for chronic conditions such as migraine
are important considerations for effective management of the condition. However, there have
been very few head-to-head randomized controlled trials performed that directly compare
these novel CGRP-targeted treatments, limiting the evidence to inform clinical decision
making for treatment selection in migraine prophylaxis. By incorporating the available
evidence into a single analytical framework, indirect treatment comparisons (ITCs) can help
address this evidence gap.
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Several ITCs including network meta-analyses (NMAs) compare safety outcomes of
treatments of migraine, which include adverse events (AEs) and treatment discontinuation
(for any reason or due to AEs). However, the reporting of safety outcomes is generally
inconsistent and often incomplete, lacking standard definition/grouping of events,
inconsistent minimum thresholds for reporting in publications, limited statistical power,
issues of sparsity of treatment network and rare/zero events [8-10], as well as heterogeneity
between trials (e.g., different follow-up period of safety outcomes).[11]

Low/zero event rate (in one or more arms) and small sample size do not fit naturally with
standard meta-analysis (MA) and ITC methods because of the invalid assumption of large-
sample normal approximations [12,13], division by zero for relative effect measures (odds
ratios [ORs], risk ratios and rate ratios) [12], as well as mixed consensus over conducting
valid MA, ITC or NMA including studies with zero events in all arms [14-16]. Although
“continuity correction” is a common practical approach to handle rare safety data using
conventional NMA methods where zero-event studies are imputed arbitrarily chosen
constants (e.g., 0.5) [12,14], but results may be biased [14,15]. Clinical interpretation of ratio
metric could be misleading without putting relevant absolute effects (e.g., difference in
baseline prevalences) into context [17]. The ratio framework assumes proportional effects,
but it remains unclear such multiplicative metric can be applied to safety outcomes.

The purpose of the study is to conduct an NMA to evaluate the safety outcomes, including
AEs and all cause discontinuation of treatment, of rimegepant and other CGRP-targeted
therapies in EM prophylaxis, using appropriate approaches that can circumvent issues in data
synthesis for safety outcomes. Details of methodological approaches to address the
challenges will be provided in a separate statistical analysis plan.

This non-interventional study is designated as a PASS (Post Authorization Safety Study) and
is conducted voluntarily by Pfizer.

8. RESEARCH QUESTION AND OBJECTIVES
8.1. Research Question

Research questions to be addressed by this study are as follows:
How do the rates of adverse events from Randomized Controlled Trials (RCTs) of CGRP-
targeted therapies for EM prophylaxis compare to each other?

8.2. Study Objectives
8.2.1. Primary Objectives

1. To compare the relative rates of adverse events from RCTs of the primary outcomes:
nausea, constipation & gastrointestinal discomfort/disturbances (as grouped outcome),
fatigue & somnolence (as grouped outcome), and hypersensitivity reactions (as grouped
outcome) between CGRP-targeted therapies for prophylaxis in EM.

2. To compare the relative rates of adverse events from RCTs of the secondary outcomes:
nasopharyngitis, dyspnea, injection site-related AEs (as grouped outcome), and
discontinuation (all-cause and due to AESs).
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8.2.2. Secondary Objectives

To estimate the incidence (proportion) of various AEs and treatment discontinuation (all-
cause and due to AEs) from RCTs.

9. RESEARCH METHODS
9.1. Study Design

RCTs are considered the gold standard of comparative evidence by payers and clinicians.
When RCTs directly comparing safety outcomes between prophylactic CGRP-targeted
therapies for EM are limited, estimates of relative safety and tolerability between treatments
can be generated using statistical approaches such as network meta-analyses[18]. These
approaches synthesize estimates across studies (using the common comparators), and so
incorporate all available estimates to produce consolidated estimates. In the absence of direct
comparisons from RCT evidence, these methods are recognized as an appropriate approach
to estimating the relative efficacy and safety between treatments based on the gold standard
RCT evidence, as seen from their acceptance by health technology assessment agencies such
as the National Institute for Health and Care Excellence (NICE) in the UK. The study is
designed as an NMA with the objective to compare the safety profile of rimegepant with
CGRP-targeted therapies in randomized trials for prophylaxis of EM. Analyses will be
performed on data extracted from published studies or if unavailable, Clinical Study Reports.
These data sources will be identified through a separate systematic literature review (SLR)
which does not fall under the scope of this protocol. No patients will be enrolled in the study.

9.2. Setting
9.2.1. Inclusion criteria

The inclusion criteria below will be used to identify studies to be included in the NMA.

e Adult patients (>18 years) diagnosed with episodic migraine

e Interventions used for migraine prophylaxis:

. Rimegepant (any dose or frequency)

. Erenumab (any dose or frequency)

. Galcanezumab (any dose or frequency)
. Fremanezumab (any dose or frequency)
. Eptinezumab (any dose or frequency)

. Atogepant (any dose or frequency)

e Comparators:
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. Placebo

. Any treatment included in list of interventions

e Safety and tolerability outcomes, including (but not limited to):

. Nausea,

. Constipation,

. Gastrointestinal discomfort/disturbances,
. Fatigue,

. Somnolence,

. Hypersensitivity reactions

Hypersensitivity reaction
Anaphylaxis

Angioedema
Hypersensitivity event — rash

Severe rash

= Urticaria
= Swelling
= QOedema
. Nasopharyngitis
. Dyspnea
. Injection site-related AEs

CT24-WI-GL02-RF02 8.0 Non-Interventional Study Protocol Template For Secondary Data Collection Study
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Injection site erythema
Injection site pruritus
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= Injection site induration
. Discontinuation (all cause), Discontinuation due to AEs
TRAES (as above for AES)
SAEs (as above for AEs)
TR-SAEs (as above for AES)

Clinically significant laboratory abnormalities, (including but not limited to): AST or
ALT >3 x ULN and total bilirubin >2 x ULN

RCTs
Conference abstracts published in or after 2022
No date restrictions for full publications

English language studies

9.2.2. Exclusion criteria

Studies meeting any of the exclusion criteria below will not be included in the NMA.

Studies in children or adolescents (<18 years)

Studies exclusively in chronic migraine patients

Studies not related to prophylaxis (prevention) of migraine

Studies that do not include specified interventions and comparators

Publications not reporting outcomes of interest

. Interventional non-RCTs

. OLEs

. Case reports/case studies

. Economic evaluations

. Non-systematic or narrative reviews
. Editorials, notes or comments
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. Animal/in-vitro studies

9.3. Variables

Table 1 shows the variables and their role in the analysis. All variables are sourced from
RCTs identified by the SLR and also meet the inclusion criteria for the NMA. Operational

definitions of variables are determined by the individual source RCTSs.

Non-English language studies

Conference abstracts published prior to 2022

Covariate adjustment may be performed as part of the analysis including but not limited to
the exposure duration. Full details will be provided in the statistical analysis plan (SAP).
Owing to the availability of aggregate data, any adjustment of the covariates will be
restricted at the study-level. Details of methods of pre-classification of covariates as effect
modifier or prognostic factor will be provided in the SAP.

Table 1. List of variables and roles in the analysis.

Variable

Role

Data Source(s)

Operational
Definition

Nausea

Primary outcome

Constipation &
Gastrointestinal
discomfort/disturbances

Primary outcome
(grouped)

Fatigue & somnolence

Primary outcome
(grouped)

Hypersensitivity
reactions, including:

Hypersensitivity
reaction

Anaphylaxis
Angioedema

Hypersensitivity
event — rash

Primary outcome
(grouped)

Included RCTs (see
ANNEX 2
ADDITIONAL
INFORMATION)

As determined by
the individual source
RCTs (see ANNEX
2 ADDITIONAL
INFORMATION)
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e Severe rash

e Urticaria
Hypersensitivity Primary outcome
reactions, including (grouped)
e Swelling
e Oedema
Nasopharyngitis Secondary
outcome
Dyspnea Secondary
outcome
Injection site-related Secondary
AEs, including outcome
(grouped)

e Injection site
pain

e Injection site
erythema

e Injection site
pruritus

e Injection site
reaction

e Injection site
induration
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Discontinuation (all Secondary
cause) outcome

Discontinuation due to | Secondary
AEs outcome

Exposure Duration Covariate

9.4. Data Sources

The data sources for this NMA will be identified through an SLR which does not fall under
the scope of this protocol. However, methodological details are provided in this section. Note
that the SLR is also used for the identification of evidence for a separate NMA on efficacy,
and 1s therefore broader in scope than the NMA on safety described in this protocol.

Search strategy
Eligibility criteria for the SLR update are outlined in Table 2.

Table 2. Inclusion and exclusion criteria for the SLR.

Criteria Inclusion criteria Exclusion criteria
Population Adult patients (=18 years) diagnosed with e  Studies in children or
episodic migraine adolescents (<18 years)

e  Studies exclusively in
chronic migraine patients

Intervention and Interventions used to prevent migraine: e  Studies that do not include

comparators e  Rimegepant (either 75 mg QD or 75 specified interventions for
mg EOD regimen) inclusion

e Erenumab (any dose) e  Studies not investigating a

relevant intervention
e  Galcanezumab (any dose)

e Studies not related to

e  Fremanezumab (any dose) prevention of migraine

* Eptinezumab (any dose) e  Studies not investigating

e Atogepant (any dose) any relevant comparator

e Topiramate (any dose)
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Criteria Inclusion criteria Exclusion criteria
Outcomes Including, but not limited to: Publications not reporting outcomes
Clinical efficacy outcomes calculated over of interest

Weeks 1-12 and 9-12 as available, including
(but not limited to):

e  Frequency/reduction of headache
days per month

e  Frequency/reduction of MDs per
month

®  50% response
e  Severity of headaches and migraines

e  Frequency of use of rescue
medication days per month

Safety and tolerability outcomes, including
(but not limited to):

AEs (individual AEs and classes, potentially
including but not limited to:

e Nausea, constipation, fatigue, and
somnolence (individual and as a
grouped outcome), injection site-
related AEs, including injection site
pain

e Injection site erythema

e Injection site pruritus

e Injection site reaction

e Injection site induration (individual
and as a grouped outcome).
Hypersensitivity reactions including:

e  Hypersensitivity reaction

e  Anaphylaxis

e  Angioedema; hypersensitivity event;
rash

e Swelling; oedema; urticaria
(individual and grouped outcome)

All-cause discontinuation including:
e Discontinuation

e Discontinuation due to AEs
(individual and as a grouped
outcome)

e  Nasopharyngitis

e TRAE:S (as above for AEs)

e SAEs (as above for AEs)
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Criteria Inclusion criteria Exclusion criteria
e TR-SAEs (as above for AEs)

e  Clinically significant laboratory
abnormalities, (including but not
limited to): AST or ALT >3 x ULN

and total bilirubin >2 x ULN
Study design RCTs e Interventional non-RCTs
OLE to RCTs (with the exception of
OLEs)
e (Case reports/case studies
e  Economic evaluations
* Non-systematic or narrative
reviews
e  Editorials, notes or
comments
*  Animal/in-vitro studies
Publication date Conference abstracts published in or after Conference abstracts published prior
2022 to 2022

No date restrictions for full publications

Language English language studies Non-English language studies

Abbreviations: AE, adverse event: ALT, alanine aminotransferase; AST, aspartate aminotransferase; EOD, every other day:
MD, migraine day; OLE, open-label extension: RCT. randomized controlled trial; SAE, serious adverse event; TRAE,
treatment-related adverse event; TR-SAE:; treatment related serious adverse events; ULN, upper limit of normal

Databases searched

The following electronic databases were searched via the Ovid platform
(http://ovidsp.ovid.com/):
e Embase®, 1974 to present
e MEDLINE®, 1946 to present, including:
e MEDLINE Epub Ahead of Print
e MEDLINE In-Process & Other Non-Indexed Citations
e MEDLINE Daily
e Evidence-Based Medicine (EBM) Reviews, incorporating:
e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews

Supplementary sources
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Reference lists of eligible studies (primary studies and relevant reviews) included at full
publication screening were searched to identify any further relevant publications that were
not identified as part of the database searches.

Conference proceedings
e European Academy of Neurology (EAN)

e European Headache Federation (EHF)
e International Headache Society (IHS)
e Migraine Trust International Symposium (MTIS)
e World Congress of Neurology (WCN)

HTA Global bodies

The following HTA websites were searched to identify relevant previous HTA submissions:
e National Institute for Health and Care Excellence (NICE): https://www.nice.org.uk/
e Scottish Medicines Consortium (SMC): https://www.scottishmedicines.org.uk/

e (Canada’s Drug Agency (CDA-AMC) (formerly Canadian Agency for Drugs and
Technologies in Health [CADTH]): https://www.cda-amc.ca/

e Pharmaceutical Benefits Advisory Committee (PBAC):
https://www.pbs.gov.au/pbs/home

e Haute Autorité de Santé (HAS): https://www.has-sante.fr/

e Institute for Quality and Efficiency in Health Care (IQWiG): https://www.igwig.de/

e International Network of Agencies for Health Technology Assessment (INAHTA)
database website (https://database.inahta.org/)

Trial registries

The following trial registries were searched to identify ongoing/currently recruiting studies:
e US National Institutes of Health (NIH) registry and results database:
https://clinicaltrials.gov
e World Health Organization International Clinical Trials Registry Platform (WHO
ICTRP): http://apps.who.int/trialsearch/

Screening

Upon search completion, duplicate citations were removed and potentially relevant citations
exported into an Excel® database.

Titles and abstracts of individual unique citations were then screened against the pre-defined
inclusion/exclusion criteria (Table 1) by two independent reviewers. Those citations that
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were excluded at this stage were assigned one of the exclusion codes (using the following
hierarchy):

e Not relevant disease

¢ Not relevant migraine population

e Not relevant intervention

e Duplicate publication

e Not relevant study design

e Animal/in vitro study

e Protocol only

e Publication date pre-2022 (for conference abstracts only)

e Review/editorial

e Linked publication (e.g. a conference abstract that has been superseded by a full journal

article and does not report any unique data)

Full papers were obtained for all included references. Full papers were independently
examined by two reviewers to determine whether they met the inclusion criteria. All papers
excluded at this second stage of the screening process were assigned one of the following
exclusion codes (using the following hierarchy):

¢ Not relevant disease

e Not relevant migraine population

e Not relevant intervention

e Not relevant outcome

e Protocol only

e Review/editorial

e Duplicate publication

e Not relevant study design

e Animal/in vitro study

e Linked publication

With respect to both screening stages, any discrepancies between reviewers were resolved
through discussion or the intervention of a third reviewer. This final list was also cross-
checked against the publications included in other Pfizer ITCs to confirm whether any
additional publications should be considered.

Data extraction
Relevant outcome data for eligible interventions were incorporated into the summary tables
from the previous NICE submission for rimegepant (TA906) in Word®.
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Assessment of bias

The risk of bias of each individual study was assessed to ensure that the conclusions and
findings of the review are based on the best available evidence and that any sources of bias in
the data are identified. The risk of bias in the studies was assessed using the quality
assessment tool developed by the University of York's CRD ([19]). Two reviewers assessed
risk of bias and any discrepancies were resolved through discussion or the intervention of a
third reviewer.

9.5. Study Size

In this NMA, as the data will be collected from the literature, there are no a priori hypotheses
to test and sample size calculations are not applicable. The primary data source for this study
will be the relevant publications identified by a separate SLR. The initial review identified
six publications including rimegepant. All except one study (CHALLENGE-MiG, which
included both rimegepant and galcanezumab) used placebo as comparator. For the active
treatment arm(s), atogepant was included in four studies, eptinezumab in two, erenumab in
eight, fremanezumab in four, and galcanezumab in six studies. The final number of included
studies will be based on the results of the final SLR and may differ slightly from the results
presented in this protocol. The analyses will be based on aggregate, study-level data from the
literature or clinical study reports.

9.6. Data Management

All study data exist as structured data by the time of study. Analyses will be conducted using
R statistical software. Versions of packages will be documented to ensure reproducibility.
Data was independently extracted by at least two individuals for endpoints and study designs.
Any differences in interpretation then being reconciled through discussion.

9.7. Data Analysis

Detailed methodology for summary and statistical analyses of data collected in this study are
documented in the SAP, which will be dated, filed, and maintained. The SAP may modify
the plans outlined in the protocol; any major modifications of primary endpoint definitions or
their analyses would be reflected in a protocol amendment. As no single method can a priori
clearly be stated to be ‘best’, at least two models will be used allowing for a structural
sensitivity analysis, and similarity/familiarity with other estimates.[20] Although the method
could differ by AE, the rationale for such an approach would be difficult to defend, and thus
the use of a consistent model is preferred for all included outcomes unless there are strong
reasons to vary the approach, which would be documented should it occur.
Following data extraction (previously described), data will be converted to a consistent
format i.e. percentages converted to count data, and intermediate tables produced of the
inputs to models, in a consistent format for all studies. These intermediate steps will then be
reported, and used as inputs in analyses. An overview of the planned analyses is provided
below:
1. A ‘standard’ NMA either dropping zero event studies, or using a continuity
correction, i.e., for obtaining point estimates and confidence intervals (Cls) of the
PFIZER CONFIDENTIAL
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relative effectiveness to illustrate the difference seen to estimates currently available
in the literature.

2. The penalized likelihood NMA (PL-NMA), a frequentist approach, will be used due
to its ability to handle zero events in both arms and thus provides a familiar
comparison, but without the issues that can arise with zeros in the more common
frameworks [21].

3. Generalized linear mixed model (GLMM), conducted within a Bayesian framework
(to allow for priors) [22,23]. This would seem the most appropriate method, allowing
for estimates of both the absolute and relative difference between interventions. The
method is also able to handle zero-event studies but provide absolute and relative
differences between treatments.

Model outputs will be reported, along with appropriate summary statistics (which differ
by model), for example the 1% statistic as a measure of heterogeneity in NMA. To handle
the issue of censoring due to differential ‘threshold reporting’ across studies (assuming
this remains following data extraction), the following analyses will be conducted:

1. Base case and sensitivity analysis. In the base case, a relationship where numbers are
low (but not necessarily zero) will be assumed, and then an alternative sensitivity
analysis where they are set to zero and/or the maximum possible to not trigger
reporting implemented, in order to understand the difference the assumption made.
The approach selected as the base case will be clearly justified and will likely depend
on the number (and type) of affected variables, the key being at least two approaches
be used to understand the importance of the assumption(s). Should values be
assumed, these will be informed, whenever possible, by other report(s) that studied
the same treatment and safety outcome(s). Otherwise, arbitrary values will be used as
required (e.g., a third of the threshold value) or based on data from AEs that is
reported in ‘any AEs’ studies, that would not have reached reporting thresholds.

2. An attempt to extend the GLMM model to include the information that is available,
even though (full) count data is not. Such an approach would be in line (or potentially
apply) the MAGEC (Meta-analysis of adverse drug effects with censored data)
approach, and, would seem theoretically possible in a Bayesian framework to include
the information that is known, which is broadly equivalent to the information in a
significance marker or “p<0.01”.[24] This is although the exact figure is not given, it
is known the actual value is below the given threshold (albeit with different
thresholds in use).

Subgroup analyses will be considered in instances where there is a strong clinical or
methodological rationale with an underlying feasible mechanism of action and the
availability of data allow such an analysis.
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9.8. Quality Control

All analyses will be performed in the statistical software R. GitHub will be used for version
control and quality assurance throughout the project lifecycle to facilitate collaboration,
transparency, and traceability of code changes. All analyses will undergo an internal review
process conducted by a separate member of the Petauri Evidence team. At a minimum, all
study documents (protocol, report, publications) will be reviewed by the entire study team,
including Pfizer statistical experts in indirect treatment comparisons. Clinical expertise is
available for input into protocol and SAP development and appropriate interpretation of
results. At the start of the project, a kick-off meeting will establish a regular communication
plan (via e-mail and regular teleconferences); and establish internal timelines to be completed
in time to allow review and quality control before submitting each deliverable. Final versions
of required documentation will be stored on Pfizer’s Global Document Management System,
in accordance with Pfizer compliance procedures. Clinical review will be performed by an
experienced clinician (M.D.) with expertise running clinical trials in the field of migraine.
The statisticians performing the analysis all hold relevant postgraduate qualifications
(including MPH, MSc, PhD, Cstat), with associated professional experience.

9.9. Limitations of the Research Methods

Meta-analysis and network meta-analysis (NMA) of safety outcomes face significant
challenges, primarily due to rare events, inconsistent reporting, and high heterogeneity across
studies. Key problems include publication bias, low statistical power for rare adverse events,
and unreliable indirect comparisons in NMAs if the consistency assumption is violated
[16,25,26]. Further to this, the NMA is still limited by a sparse evidence network for rare (but
non-zero) events that is anchored via common placebos. This restricts the ability to estimate
between-study heterogeneity or assess inconsistency. Subgroup analyses, meta-regressions,
and covariate adjustments may not be feasible due to data unavailability, and small sample
sizes combined with minor differences in outcome definitions introduce further uncertainty.
As a result, findings should be interpreted cautiously, recognizing that the analysis provides
only indirect evidence.

This analysis assumes that each study is internally consistent in providing a valid comparison
against (generally) placebo, but there are differences across studies. These differences are
extensive and included study duration, reported endpoints, outcome definitions, outcome
measurement periods, handling of missing data, and concomitant medication allowed. [27—
52]

The differences across trials include not just differences in trial design, but also differences in
patient populations. For instance, development of the interventions was different with some
drugs having separate studies for CM and EM patients, whilst other drugs had larger studies
combining both types of patients. In addition, for some interventions separate trials were
conducted for treatment naive patients and those with failures of prior treatments, whereas
other interventions had studies which enrolled patients of all experience levels. Reporting of
prior failures for patients, however, was generally poor across studies, with relevant data
often unavailable.
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Our findings will be limited to average treatment effects due to the lack of individual patient
data and we will not include combination drugs. Assumption of transitivity may be violated
when both oral and injection-route treatments are included.

Analytically, it should be noted that some approaches may not work or be viable, e.g., due to
model convergence issues for the Bayesian NMA, but it is believed that it is worthwhile as it
would be a methodological advance in being able to include additional data points in
modelling i.e. that although the exact number of events are not known, it would be under a
given threshold.

As the evidence base for this analysis consists of RCTs, valid conclusions should
appropriately reflect the limitations of this evidence base, including restricted patient
population and follow-up time and powering for efficacy rather than safety outcomes.

9.10. Other Aspects

Not applicable.

10. PROTECTION OF HUMAN PARTICIPANTS
10.1. Patient Information

This study involves data that exist in deidentified/anonymized structured format and contain
no patient personal information.

10.2. Patient Consent

As this study involves deidentified/anonymized structured data, which according to
applicable legal requirements do not contain data subject to privacy laws, obtaining informed
consent from patients by Pfizer is not required.

10.3. Institutional Review Board (IRB)/ Ethics Committee (EC)

This is a network meta-analysis based on a literature review and no IRB/EC approval is
required.

10.4. Ethical Conduct of the Study

The study will be conducted in accordance with legal and regulatory requirements, as well as
with scientific purpose, value and rigor and follow generally accepted research practices
described in Guidelines for Good Pharmacoepidemiology Practices (GPP) issued by the
International Society for Pharmacoepidemiology (ISPE) [53], European Medicines Agency
(EMA) European Network of Centres for Pharmacoepidemiology and Pharmacovigilance
(ENCePP) Guide on Methodological Standards in Pharmacoepidemiology [54].

Where possible/applicable, all approaches to conduct NMA on evaluating safety of
rimegepant in EM prophylaxis will follow international best practices for ITC, including
guidance from NICE Decision Support Unit (DSU) [55], International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) [56,57], and the Cochrane Handbook
[58].
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11. MANAGEMENT AND REPORTING OF ADVERSE EVENTS/ADVERSE REACTIONS

This study involves data that exist as structured data by the time of study start. In these data
sources, individual patient data is not retrieved or validated, and it is not possible to link (i.e.,
identify a potential association between) a particular product and medical event for any
individual. Thus, the minimum criteria for reporting an adverse event (AE) (i.e., identifiable
patient, identifiable reporter, a suspect product, and event) cannot be met.

12. PLANS FOR DISSEMINATING AND COMMUNICATING STUDY RESULTS

One or more abstracts may be developed and submitted to relevant scientific conference(s)
and manuscript(s) will be developed and submitted to relevant peer-reviewed medical
journals within 12 months of study completion. A top-line redacted report will be placed on
the HMA-EMA portal according to the PASS process. Authorship will follow the guidelines
proposed by the International Committee of Medical Journal Editors (ICMJE;
www.icmje.org). All authors should meet the criteria for authorship, and all people who meet
the criteria should be authors. Any potential conflicts of interest will be disclosed.

In the event of any prohibition or restriction imposed (e.g., clinical hold) by an applicable
competent authority in any area of the world, or if the party responsible for collecting data
from the participant is aware of any new information which might influence the evaluation of
the benefits and risks of a Pfizer product, Pfizer should be informed immediately.
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ANNEX 2. ADDITIONAL INFORMATION

Table 3 presents the list of studies anticipated in the NMA and operational definitions of AEs. The final list may be subject to small

changes.

Table 3. List of studies anticipated in the NMA and operational definitions of AEs.

NCT Number

Publication

Study
acronym

Funder

Study drug

Study

arms

Patients
randomiz
ed

Populatio

Operational Definition of AEs

Referenc
e

NCTO04740827

NCT02848326

NCTO03777059

NCT05861427

NCT02559895

NCT04418765

Tassorelli et
al. (2024)

Goadshy et
al. (2020)

Ailani et al.
(2021)

Matsumori et
al. (2025)

Ashina et al.
(2020)

Ashina et al.
(2022)

ELEVAT
E

ADVANC
E

RELEASE

PROMISE
-1

DELIVER

Allergan

Allergan

Allergan

AbbVie

Alder
Biopharmaceutic
als

Lundbeck

Atogepant

Atogepant

Atogepant

Atogepant

Eptinezumab

Eptinezumab

315

834

910

523

898

892
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mITT

mITT

mITT

mITT

Full
analysis

Efficacy
analysis

SAP Section 10.2
https://cdn.clinicaltrials.gov/large-
docs/27/NCT04740827/SAP_001.p
df
SAP Section 5.1.1.4 (Safety
Analyses) and Section 6.5.1
(Adverse Events)
https://cdn.clinicaltrials.gov/large-
docs/26/NCT02848326/SAP_001.p
df
SAP Section 11 (Safety Analyses)
and Section 11.1 (Adverse Events)
https://cdn.clinicaltrials.gov/large-
docs/59/NCT03777059/SAP_001.p
df
SAP Section 3.4 (Safety Endpoints)
and Section 10.2 (Adverse Events)
https://cdn.clinicaltrials.gov/large-
docs/27/NCT05861427/SAP_001.p
df
SAP Section 2.6 (Safety Analysis)
and Section 3.6 (Analysis of Safety
Endpoints)
https://cdn.clinicaltrials.gov/large-
docs/95/NCT02559895/SAP_001.p
df

SAP Section 13.1 (Adverse Events)
https://cdn.clinicaltrials.gov/large-

[46]

[33]

[51]

[44]

[37]

[49]
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Reuter et al.

NCTO03096834 (2018) LIBERTY Novartis
Sun et al.
NCT01952574 (2016) - Amgen

Takeshima et

NCTO3812224 5 00 Amgen
NCT02630459 Saéaoileg)a" - Amgen
NCT02483585 DO?Zi%'ige; a- ARISE Amgen
NCT02456740 i?a?;é’i’??t STRIVE Angen &
NCT03333109  Wangetal  EMPOWE Novartis

(2021) R

Erenumab

Erenumab

Erenumab

Erenumab

Erenumab

Erenumab

Erenumab
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246

483

261

475

577

955

900

ITT

Efficacy
analysis

Efficacy
analysis

Treated

Efficacy
analysis

Efficacy
analysis

mITT

docs/65/NCT04418765/SAP_001.p
df
SAP Section 2.7.1 (Adverse
events), with term definitions in
Section 2.1.2
https://cdn.clinicaltrials.gov/large-
docs/34/NCT03096834/SAP_001.p
df
No protocol/SAP posted on
ClinicalTrials.gov; see publication
Methods (safety): Sun et al. 2016,
Lancet Neurology
https://doi.org/10.1016/S1474-
4422(16)00019-3
SAP Section 5.1.3 (Safety
Endpoints) and 9.6 (Safety
Analyses)
https://cdn.clinicaltrials.gov/large-
docs/24/NCT03812224/SAP_001.p
df
SAP Section 6.1.2 (Safety
Endpoints) and Section 10.6.1
(Adverse Events)
https://cdn.clinicaltrials.gov/large-
docs/59/NCT02630459/SAP_001.p
df
No protocol/SAP posted on
ClinicalTrials.gov; see publication
Methods (safety): Dodick et al.
2018, Cephalalgia
https://doi.org/10.1177/033310241
8759786
No protocol/SAP posted on
ClinicalTrials.gov; see publication
Methods (safety): Goadsby et al.
2017, NEJM
https://doi.org/10.1056/NEJMoal7
05848
SAP Section 2.7.1 (Adverse
events), with term definitions in
Section 2.1.3
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https://cdn.clinicaltrials.gov/large-
docs/09/NCT03333109/SAP_001.p
df
SAP Section 5.1.4 (Safety
Paiva da Endpoints) and Section 9.6 (Safety
NCT04252742  SilvaLima CMBRAC Amgen Erenumab 2 512 Eﬁ'l"a‘?y A IA”.a'ﬁs'?)l |
et al. (2025) E analysis ttps://cdn.clinicaltrials.gov/large-
’ docs/42/NCT04252742/SAP_001.p
df
No protocol/SAP posted on
ClinicalTrials.gov; see publication
NCT02025556  5igal etal - Teva Fremanezumab 3 297 77 Methods (safety): Bigal et al. 2015,
(2015) Lancet Neurology
https://doi.org/10.1016/S1474-
4422(15)00249-5
SAP Section 9.2 (Adverse Events)
Sakai et al. i Efficacy https://cdn.clinicaltrials.gov/large-
(2021) Otsuka Fremanezumab 3 357 analysis  docs/92/NCT03303092/SAP_001.p
df
SAP Section 2.2.4 (Safety and
Tolerability Endpoints) and Section
Dodick et al. HALO Efficacy 7.3 (Adverse Events)
NCT02629861 (2018) EM Teva Fremanezumab 3 875 analysis https://cdn.clinicaltrials.gov/large-
docs/61/NCT02629861/SAP_001.p
df
SAP Section 8.3 (Adverse Events)
Ferrari et al. https://cdn.clinicaltrials.gov/large-
NCT03308968 (2019) FOCUS Teva Fremanezumab 3 838 ITT docs/68/NCT03308968/SAP_001.p
df
SAP Section 5.4.4 (Safety
Endpoints) and Section 5.5.12.1.1
Sakai et al. - (Adverse Events)
NCT02959177 (2020) - Eli Lilly Galcanezumab 3 459 ITT https://cdn.clinicaltrials.gov/large-
docs/77/NCT02959177/SAP_000.p
df
SAP Section 5.4.4 (Safety
Endpoints) and Section 5.5.12.1.1
(Adverse Events)
https://cdn.clinicaltrials.gov/large-
docs/57/NCT03559257/SAP_001.p
df

(48]

(28]

NCT03303092 [43]

[35]

[42]

[32]

Mullenerset CONQUE

NCT03559257 al. (2020) R

Eli Lilly Galcanezumab 4 463 Total [40]
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SAP Section 5.4.4 (Safety
Endpoints) and Section 5.5.12.1.1
Stauffer et EVOLVE- - (Adverse Events)
NCT02614183 al. (2018) 1 Eli Lilly Galcanezumab 3 862 ITT https://cdn.clinicaltrials.gov/large-
docs/83/NCT02614183/SAP_001.p
df
SAP Section 5.4.4 (Safety
Endpoints) and Section 6.14.2
Hu et al. - (Adverse Events)
(2022) PERSIST Eli Lilly Galcanezumab 2 520 Treated https://cdn.clinicaltrials. gov/large-
docs/32/NCT03963232/SAP_001.p
df
SAP Section 5.4.4 (Safety
Endpoints) and Section 5.5.12.1.1
Skljarevski  EVOLVE- - (Adverse Events)
etal. (2018) 2 Eli Lilly Galcanezumab 3 922 T https://cdn.clinicaltrials. gov/large-
docs/96/NCT02614196/SAP_001.p
df
SAP Section 20.1 (Adverse Events)
https://cdn.clinicaltrials.gov/large-
docs/86/NCT05127486/SAP_001.p
df
SAP Section 6.5 (Safety) and
Croop et al Evaluable Section 6.5.1 (Adverse Events)
(2821) ' - Pfizer Rimegepant 2 747 mITT https://cdn.clinicaltrials.gov/large- [39]
docs/38/NCT03732638/SAP_002.p
df
SAP Section 6.4 (Safety), Section
Kitamura et DBT 6.4.1 (Adverse Events)
NCT05399485 al. (2025) 309 Pfizer Rimegepant 2 496 migraine https://cdn.clinicaltrials.gov/large- [27]
' analysis docs/85/NCT05399485/SAP_001.p
df
SAP Section 6.4 (Safety) and
DBT Section 6.4.1 (Adverse Events)
NCT05518123 0 407 Pfizer Rimegepant 2 658 migraine https://cdn.clinicaltrials.gov/large-
analysis docs/23/NCT05518123/SAP_001.p
df
Migraine SAP Section 6.4 (Safety) and
NCT05217927 0 404 Pfizer Rimegepant 3 699 analysis Section 6.4.1 (Adverse Events)
set https://cdn.clinicaltrials.gov/large-

(38]

NCT03963232 [47]

NCT02614196 [36]

NCTOs127486  Schwedtet  CHALLE Eli Lilly Galcanezumab 2 580 ITT

al. (2024)  NGE-MiG [45]

NCT03732638
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NCT05810038 0 319 Pfizer

Rimegepant 2

787

DBT
migraine
analysis

set

docs/27/NCT05217927/SAP_001.p
df
SAP Sections 6.2.6 to 6.2.8, and
SAP Section 6.6. (internal
document). Public information
available in secondary outcomes
measures table on:
https://clinicaltrials.gov/study/NCT
05810038?term=NCT05810038&Vi
ewType=Card&rank=1#study-plan
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