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Abstract

We here present evidence-based guidelines for the pharmacological treatment of migraine. These guidelines, created by
the Italian Society for the Study of Headache and the International Headache Society, aim to offer clear, actionable recom-
mendations to healthcare professionals. They incorporate evidence-based recommendations from randomized controlled
trials and expert-based opinions. The guidelines follow the Grading of Recommendations, Assessment, Development and
Evaluation approach for assessing the quality of evidence. The guideline development involved a systematic review of lit-
erature across multiple databases, adherence to Cochrane review methods, and a structured framework for data extrac-
tion and interpretation. Although the guidelines provide a robust foundation for migraine treatment, they also highlight
gaps in current research, such as the paucity of head-to-head drug comparisons and the need for long-term outcome
studies. These guidelines serve as a resource to standardize migraine treatment and promote high-quality care across dif-

ferent healthcare settings.
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I. Summary of recommendations

Table 1.1 reports the contents of the guideline. Tables 1.2—
1.5 report the summary of all the evidence-based
recommendations.

Details on available evidence can be found in each spe-
cific section.

2. Guideline methods

Guideline working groups and process

This Guideline was initiated by the Italian Society for the
Study of Headaches (‘Societa Italiana per lo Studio delle
Cefalee’ — SISC) and later continued as a joint guideline
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Table I.1. Contents of the guideline

Chapter Title

| Summary of recommendations
2 Guideline methods
3 Acute treatment
3.1 Non-steroid anti-inflammatory drugs (NSAIDs) and
cyclooxygenase 2 (COX2) inhibitors
3.2  Triptans
33 Paracetamol (acetaminophen)
34  Combination analgesics
3.5  Antiemetics
3.6 Opioids
37 Ditans
38 Gepants for acute treatment
39 Head-to-head comparisons - Acute treatment
4 Preventive treatment
4.1 Antidepressants
4.2  Anti-seizure medications
43 Beta blockers
44  Calcium channel blockers and other blood
pressure-lowering agents
45  Botulinum toxin
4.6  Gepants for migraine prevention
4.7  Monoclonal antibodies targeting the CGRP pathway
4.8 Head-to-head comparisons - Preventive treatment

with the International Headache Society (IHS). The SISC
Board appointed initial members to form the Guideline
Working Group and the IHS added further members.
The Guideline Working Group consisted of a chair, a
coordination supporting group, internal reviewers, and
19 module subgroups responsible for addressing the different
sections of the guideline. One subgroup evaluated the
methods, eight the acute treatment of migraine attacks, and
seven the preventive treatments. Additionally, the coordination
supporting group evaluated head-to-head comparisons of acute
and preventive treatments. All subgroups included at least two
senior experts in migraine management, defined as physicians
with more than 15 years of clinical and research experience in
migraine treatment, as verified by the chair and coordination sup-
porting group. The SISC and the IHS Boards were responsible
for the selection of senior experts from their respective Societies.
To encompass all the possible pharmacological treatments
of migraine, we kept acute and preventive treatments together
in one Guideline. Acute and preventive treatments were
examined in two different Sections, Section 3 and Section
4, respectively. The final Guideline consists of three parts:

—A full document (the present document);
—A short version for rapid consultation;
—Appendices containing details about literature searches.

To ensure consistency and homogeneity of approach across
the groups, a web-based meeting was organized to share the
objectives and methodology of the guidelines and to train all

researchers involved in the guideline’s development. Small
groups meetings were held as needed to monitor progress,
verify homogeneity of approach across groups, and address
any problems encountered during the development process.

The responsibility for study selection, accuracy of
extracted data, and data analysis for both placebo-controlled
and head-to-head comparative studies was assigned to each
group dealing with specific drug classes. The placebo-
controlled studies comparisons were assessed in sections
dedicated to each specific drug class for the final report.
Two additional sections were included to report head-to-head
comparisons in acute treatment and prevention, respectively.

The IHS contribution to the guidelines consisted in the add-
ition of an IHS chair to the SISC chair, two IHS members to
the internal reviewers’ group, and one or two members for
each of the 19 SISC subgroups. The THS members initially
revised the literature search performed by the coordination
support group and by the SISC groups; afterwards, they per-
formed two updates on the search; finally, they revised the
updated manuscripts.

This guideline is based on the best available evidence from
randomized controlled trials (RCTs) and a rigorous evalu-
ation of the quality of evidence for each intervention and
outcome. Clinically relevant questions were framed using
the PICO format (Population, Intervention, Comparator, and
Outcomes). An initial set of questions was developed by
the SISC chair and coordinating supporting group according
to clinical experience and previous guidelines. Additional
questions were added based on available evidence. To
provide clinical guidance, we also used expert-based opi-
nions. The text clearly distinguishes between evidence-based
recommendations and expert-based opinions to inform the
reader where guidance is based solely on evidence data or
where it considers experience and opinions.

PICO questions

Clinical questions for evidence-based recommendations were
developed according to the Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) system
as PICO. The PICO format is valuable to clearly define
the Population (P), Intervention (I), Comparator (C), and
Outcomes (O).

The Population (P) of interest is represented by subjects
with migraine. We developed separate PICO questions for epi-
sodic and chronic migraine; the group ‘any migraine’ (no dis-
tinction between episodic and chronic) was also considered
depending on available data. Intervention (I) was represented
by any drug belonging to a class used for the acute or prevent-
ive treatment of migraine attacks. Comparators (C) were
placebo or active drug(s). Outcomes (O) were different for
treatments used for acute and for preventive treatment of
migraine attacks and were chosen based on the IHS guidelines
for clinical trials for migraine (1-3) because they were rated as
important or critical by members of the Guideline Working
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Table 1.2. Summary of recommendations for acute migraine treatments. Rows report strength of recommendations; columns report

quality of evidence

Quality of evidence/

Strength of the

recommendation

High

Moderate Low

Very low

Strong in favor

Weak in favor

Paracetamol 1000 mg oral

Almotriptan 12.5 mg oral
Eletriptan 20 and 40 mg oral
Frovatriptan 2.5 mg oral
Naratriptan | and 2.5 mg oral
Rizatriptan 5 and 10 mg oral
Sumatriptan 50 and 100 mg oral
Sumatriptan 6 mg/mL
subcutaneous

Sumatriptan 10 and 20 mg
intranasal

Zolmitriptan 2.5 mg oral
Acetylsalicylic acid 500 mg +
Paracetamol 500 mg + Caffeine
130 mg oral

Lasmiditan 50, 100 and 200 mg oral

Rimegepant 75 mg oral
Ubrogepant 50 and 100 mg oral
Zavegepant |10 mg intranasal

Acetylsalicylic acid 1000

Ibuprofen 200, 400,

Naproxen 500 and

mg oral 600 mg oral 825 mg oral
Diclofenac 50 mg oral Sumatriptan 85 mg
Acetylsalicylic acid 900 + Naproxen 500 mg

mg + Metoclopramide 10 oral
Rizatriptan 10 mg +

mg oral

Celecoxib 120 mg oral
Paracetamol 650 mg +

Tramad

Zavegepant 20 mg
intranasal

Paracetamol 1000

mg oral

ol 75 mg oral
intranasal

oral

Diclofenac 50 mg
subcutaneous
Ketorolac 31.5 mg

Dexketoprofen 50 mg
oral
Paracetamol 400 mg
+ Codeine 25 mg

Ergotamine 2 mg +  oral
Caffeine 200 mg

Butorphanol | mg
intranasal

Table 1.3. Summary of recommendations for the prevention of any migraine (no distinction between episodic and chronic). Rows
report strength of recommendations; columns report quality of evidence

Quality of evidence/ Strength of the

recommendation

High Moderate

Low

Very low

Strong in favor

Weak in favor

- Rimegepant 75 mg every other day,

oral

Eptinezumab 100 and 300 mg
quarterly, intravenous

Candesartan 16 mg  Valproate 500, 1000 and

oral
Propranolol 160
mg oral

1500 mg oral
Bisoprolol 5 and 10 mg
oral

Metoprolol 200 mg oral

Groups. For the treatment of acute migraine attack, the follow-
ing outcomes were considered:

—pain freedom at 2 h from intake;
—pain relief at 2 h from intake.

Other outcomes such as the absence of the most bothersome
symptom at 2 h were not considered as they were measured

only in the most recent RCTs.

For preventive treatments, the following outcomes were

considered:
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Table 1.4. Summary of recommendations for the prevention of episodic migraine. Rows report strength of recommendations; columns

report quality of evidence

Quality of evidence/
Strength of the

recommendation High

Moderate

Low Very low

Strong in favor Atogepant 60 mg oral
Erenumab 70 and 140 mg every
four weeks, subcutaneous
Fremanezumab 225 mg monthly
and 675 quarterly, subcutaneous
Galcanezumab 120 mg monthly,
subcutaneous

Weak in favor -

oral

Amitriptyline 25 mg oral

Topiramate 100 and 200 mg - -

Eptinezumab 100 and 300
mg quarterly, intravenous

Topiramate 50 mg Valproate 750 mg and

Candesartan 16 mg oral oral 1500 mg oral
Lisinopril 20 mg  Lamotrigine 50 mg
oral oral
Propranolol 160  Levetiracetam 1000
mg oral mg oral

Table 1.5. Summary of recommendations for the prevention of chronic migraine. Rows report strength of recommendations; columns

report quality of evidence

Quality of evidence/Strength

of the recommendation High

Moderate

Low Very low

Strong in favor OnabotulinumtoxinA (155-195
IU) intramuscular
Atogepant 60 mg oral
Eptinezumab 100 and 300 mg
quarterly, intravenous
Fremanezumab 675 mg
quarterly, subcutaneous
Galcanezumab 120 mg
monthly, subcutaneous

Weak in favor

Erenumab 70 and 140 mg every - -
four weeks, subcutaneous
Fremanezumab 225 mg
monthly, subcutaneous

Topiramate 200 Topiramate 50 and
mg oral 100 mg oral

—persisting monthly headache/migraine days, defined as
the residual days reported by subjects in the final period
of the treatment (as reported in headache diaries);

—change in monthly headache/migraine days, defined as
the variation in days reported by patients from baseline
to the end of follow-up (as reported in headache
diaries);

—>50% responder rate, defined as the proportions of sub-
jects reporting a >50% reduction in monthly headache/
migraine days compared with baseline. The >50%
reduction of monthly attacks was also considered for
>50% responder rate whenever the reduction in
monthly headache/migraine days was not available.

The chosen outcomes were more extensive than those
issued by the International Headache Society guidelines
for RCTs of migraine prevention (2,3), in order to include

the highest possible number of RCTs. Patient-reported out-
comes were not included because of substantial heterogen-
eity across instruments used. Given the expected minimal
impact of serious adverse events, we did not consider
safety as an important or critical outcome to derive
evidence-based recommendations. We addressed tolerabil-
ity and used this information to draft expert-based
opinion sections.

The final guideline report includes patient groups, inter-
ventions, comparators, and outcomes for which the system-
atic literature search showed the presence of available RCTs.

Literature search

Search of available evidence was performed according to
the Cochrane guidelines for systematic reviews of interven-
tions (4) and overviews of reviews (5). Cochrane guidelines
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were also followed for study selection, data extraction and
synthesis. Reporting was performed according to relevant
items of the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) statement (6).

A literature search was performed between 10 and 11
February 2022 for all topics except from antiemetics, which
was included in the search plan in September 2022; related
search strings were launched on 8 September 2022. As the
process of literature search and analysis took more than 12
months, search strings were re-launched in May 2023 and
November 2023 to update the search to the RCTs published
from February 2022. Two researchers (VC and RO) per-
formed a literature search for each pharmacological class of
acute treatments — namely, non-steroidal anti-inflammatory
drugs, triptans, paracetamol, combination analgesics,
opioids, ditans, and gepants — and migraine preventive
drugs — namely, antidepressants, anti-seizure medications,
beta-blockers, calcium channel blockers, blood pressure-
lowering medications, botulinum toxin, gepants, and mono-
clonal antibodies targeting the CGRP pathway. Three scien-
tific databases were searched, namely PubMed, Scopus, and
Cochrane Database, since the beginning of indexing, utilizing
the PICOM (Patients — Intervention — Comparison — Outcome
— Methods) methodology. To ensure a broad coverage of
available literature, when building search strings, only
Participants (i.e., migraine patients) and Interventions (i.e.,
drugs) were considered for each topic. The same search
strings were launched in two separate searches. In Search 1,
we looked for systematic reviews and meta-analyses, while
in Search 2 we looked for RCTs published after the reviews
and the meta-analyses retrieved in Search 1. If Search 1 did
not allow the retrieval of any systematic reviews or
meta-analysis, Search 2 was considered for RCT inclusion
since the beginning of indexing of each database. Search 1
was performed at the beginning of the activity, while Search
2 was performed at the beginning and repeated in May
2023 and November 2023. Only published literature was con-
sidered for searches. The full search strategies are included in
each section of this guideline. Reference management and
duplicate removal were performed with EndNote X6°.

Study selection

Study selection was performed by each module subgroup.
The selection process was performed in two stages. In
Stage 1, systematic reviews and meta-analysis covering
the topic of interest were screened to identify eligible
studies. In Stage 2, additional RCTs, published after the
selected systematic review and meta-analyses were consid-
ered for inclusion. In case no systematic reviews and
meta-analyses were available, only RCTs were selected.
Stage 1. Each module working subgroup initially
received from the coordination supporting group an Excel
file containing authors, publication year, title, abstract,
and DOI of references retrieved during Search 1 (systematic

reviews and meta-analyses) after duplicates were removed.
Any further duplicates identified during the study selection
process were accounted for in the study selection flow-
chart. Module subgroups performed the study selection
process in two phases, first evaluating titles and abstracts
for eligibility, and then evaluating the full text of eligible
references for inclusion. Inclusion and exclusion criteria
for both phases are reported in Table 2.1. The evaluation
process was performed by one rater, with a second rater
consulted in case of uncertainty.

Stage 2. Module working subgroups received from the
coordination supporting group an Excel file that contained
the authors, publication year, title, abstract, and DOI of
references retrieved during Search 2 (RCTs) after removing
duplicates. To review all the literature that was not included
in the selected systematic reviews and meta-analyses, the
module working subgroups identified the most recent and
comprehensive systematic review or meta-analysis on
each pharmacological class and extracted the temporal
limit (i.e., the ‘until date’) of the search. They then evalu-
ated only the studies published after the identified ‘until
date’ following the same evaluation procedure described
in Stage 1. The inclusion and exclusion criteria for eligibil-
ity and inclusion phase are presented in Table 2.2.

If duplicates were identified during study selection, they
were considered and accounted for in the study selection flow-
chart. Full texts of all RCTs identified in all systematic reviews
and meta-analyses included in Stage 1 were evaluated accord-
ing to the same criteria. Therefore, module subgroups selected
the final number of RCTs included in the review. This final
number was revised if needed after the literature search
updates performed in May 2023 and November 2023.

Data extraction

Utilizing an Excel spreadsheet template, module subgroups
extracted the following data for each included study:

—Type of migraine: episodic or chronic or any migraine
(no distinction between episodic and chronic) accord-
ing to the inclusion criteria described in evaluated
studies and considering ICHD criteria (7). We consid-
ered as separate groups subjects with episodic and
chronic migraine when selected studies were specific-
ally aimed to address those groups individually in
their primary analyses. In the absence of primary ana-
lyses considering episodic and chronic migraine or if
it was not possible to individuate those groups accord-
ing to ICHD criteria, we included the data in the ‘any
migraine’ section;

—Comparison(s): compared drugs, doses, and adminis-
tration routes;

—Number of subjects: total number and number in each
treatment group;
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Table 2.1. Inclusion and exclusion criteria for evaluation of references in eligibility and inclusion phases for stage |

Phase Inclusion criteria Exclusion criteria
Eligibility |. Studies meeting all of the following criteria: |. Study design was not a systematic review and meta-analysis
(evaluation Systematic review and meta-analysis 2. The systematic review/meta-analysis did not include studies on
of titles and Including randomized controlled trials migraine
abstracts) Trials performed in patients with migraine 3. The systematic review/meta-analysis did not include studies
Addressing a pharmacological therapy versus assessing the outcome of a pharmacological therapy versus
placebo or other drugs placebo or other drugs
2. Abstract not available
3. Abstract not allowing to fully assess eligibility
Inclusion |. Studies meeting all of the following criteria: |. Full text not available (e.g., conference abstracts, conference
(evaluation Systematic review and meta-analysis proceedings)
of full Including randomized controlled trials 2. Wrong design (not a systematic review or meta-analysis)
texts) Performed in patients with migraine 3. Wrong comparison (the systematic review/meta-analysis did not

Addressing a pharmacological therapy versus
placebo or other drugs

include studies assessing the outcome of a pharmacological
therapy versus placebo or other drugs)

Worong population (the systematic review/meta-analysis included
studies on other types of headache apart from migraine and did
not report separate findings for patients with migraine)

Pediatric population (0—18-year-old subjects)

Overcome by a more recent systematic review and meta-analysis
(i.e., all RCTs included in the systematic review/meta-analysis
were also included in another included systematic review/
meta-analysis)

Worong outcomes (i.e., the systematic review/meta-analysis did not
evaluate any of the outcomes considered for the present guidelines)

Table 2.2. Inclusion and exclusion criteria for evaluation of references in eligibility and inclusion phases for stage 2

Phase Inclusion criteria

Exclusion criteria

Eligibility (evaluation of 1.
titles and abstracts)

Studies meeting all of the following
criteria:

RCT

Performed in patients with migraine
Addressing a pharmacological therapy
versus placebo or other drugs

2. Abstract not available

3. Abstract not allowing to fully assess

eligibility
Inclusion (evaluation of |. Studies meeting all the following
full) criteria:

RCT

Performed in patients with migraine
Addressing a pharmacological therapy
versus placebo or other drugs

I. Study design was not RCT

2. The RCT was not performed in patients with migraine

3. The RCT did not assess the outcome of a pharmacological
therapy versus placebo or other drugs

I. Full text not available (e.g., conference abstracts, conference
proceedings)

2. Wrong design (not a RCT)

3. Wrong comparison (the RCT did not assess the outcome of a
pharmacological therapy versus placebo or other drugs)

4. Wrong population (the RCT included patients with headache
other than migraine, or included mixed samples and no
separate findings were reported for patients with migraine)

5. Pediatric population (0—18-year-old subjects)

The RCT included only patients with menstrual migraine

7. The RCT only assessed non-commercial and non-approved
doses of the selected drugs

8. The RCT tested an intravenous drug for acute treatment

9. Wrong outcomes (i.e., the systematic review/meta-analysis did
not evaluate any of the outcomes considered for the present
guidelines)

o
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—For continuous outcomes: mean and standard deviation
or standard error or confidence interval (either 95% or
99%) in each treatment group.

If needed, standard deviations were calculated starting from
standard errors or form confidence intervals, using one of
the following formulas:

Standard deviation = \/ Standard error
High limit of 95% CI — mean
1.96

x+/number of patients

High limit of 99% CI— mean
2.58

x+/number of patients

—For categorical outcomes: number of subjects reporting
the outcome in each treatment group. If the required
data was not available, the outcome was extracted as
reported in the studies. For the outcomes ‘persisting
monthly migraine days’ and ‘change in monthly
migraine days’, assessment time points were retrieved,
according to what was reported in the included studies;
if these outcomes were reported at different time points,
we selected them according to the following priority:
12 weeks, 24 weeks, and others. For the outcomes
pain freedom at 2 h and pain relief at 2 h, if outcome
data were reported for more than one headache
attack, we considered the outcome of the treatment of
the first attack described.

Standard deviation =

Standard deviation =

If the required data were not available, the outcome was
extracted as reported in studies (e.g., outcome of interest
expressed as median and not mean).

Data analysis

For each PICO question, all extracted data about outcomes
were classified, analyzed, and presented as main evidence
or additional evidence as reported below.

Main evidence: it includes results from RCTs with meas-
urable outcomes of interest and reporting a sample size calcu-
lation and a study hypothesis for superiority or non-inferiority
in the case of comparison between two active principles or an
active principle and placebo. For each comparison, data
included in this section were meta-analyzed separately for
each outcome, introducing, when needed, subgroup analyses
to describe the effect of different dosages. Analyses referring
to outcomes of interest were considered among main evi-
dence also if those outcomes were secondary outcomes in
the included studies, provided that they were pre-specified.
To describe all data retrieved in a homogenous way,
meta-analyses were conducted also when only one study
was available for a comparison and outcome.

Additional evidence: it includes data from RCTs lacking a
clear study hypothesis for superiority or non-inferiority or a
sample size calculation related to the comparison that is being
considered (or, if performed, minimum sample size was not

achieved). Data were meta-analyzed with the same procedure
adopted for the previous section. This section also includes
summaries of data from studies reporting considered outcomes
and expressed through indexes not allowing the performance of
meta-analyses (e.g., medians or mean without SD).
Meta-analyses were performed using RevMan®, version
5.3. Computed effect sizes were Standardized Mean
Difference (SMD) for continuous outcomes and Relative
Risk (RR) for categorical outcomes. Pooled effect sizes
were computed using the random effect model and
expressed with a 95% Confidence Interval (95% CI).

Risk of bias evaluation

The risk of bias of all RCTs was evaluated according to the
Cochrane tool (4) and included in the forest plots. This
evaluation was performed twice from two different raters
of each module working subgroup after a wash-out period
of at least 15 days. Disagreements and indecisions were
solved by discussion with another member of the module
working subgroup. Items included in the risk of bias assess-
ment were the following:

e Random sequence generation (selection bias)

e Allocation concealment (selection bias)

Blinding of participants and personnel (performance
bias)

Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

Evidence quality rating

The quality of available evidence was then rated according
to the Grading of recommendations, Assessment,
Development and Evaluation (GRADE) (8) system,
which also drove the development of evidence-based
recommendations.

The overall quality of evidence for outcomes derived
from studies considered in the main evidence was evaluated
according to the GRADE methodology and reported in evi-
dence profile tables (5). For each outcome, we rated the
quality of evidence as either high, moderate, low, or very
low based on: risk of bias (study limitations), inconsistency
(differences between the results of trials), indirectness (dif-
ferences between the questions investigated in trials and the
question of interest), imprecision (random error), and other
considerations (e.g., conflicting results between two out-
comes described in the same study, availability of only
one outcome for a comparison). For the assessment of
imprecision, the clinical decision threshold was established
as a risk ratio limit of 0.5 to 2.0 (9); thus, if the confidence
interval of a RCT was not significant but included those
thresholds, the results were considered imprecise.
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Imprecision was also considered serious if the numbers of
participants included in the RCT were <50 for each arm.

To rate the overall risk of bias in the GRADE evidence
profile tables, we used adapted Cochrane criteria as reported
in Table 2.3. GRADE tables were built using GradePro®. In
the presence of different quality of evidence across different
outcomes for the same PICO, the overall quality of evi-
dence was rated as the lowest among them. High quality
of evidence indicates situations in which there is high cer-
tainty that the true effect lies close to the estimated effect;
low or very low quality of evidence indicates situations in
which the true effect may be substantially different from
the estimated effect.

For data included in additional evidence, the quality of evi-
dence was considered by default low and downgraded to very
low in the presence of additional limitations. According to the
GRADE methodology, we also considered a potential
upgrade of the quality of evidence in the case of evidence
of large magnitude of the therapeutic effect.

Drafting recommendations

For each PICO question, the coordination supporting group
and the chair derived evidence-based recommendations
from the main evidence, if available. The additional evi-
dence was used to develop evidence-based recommenda-
tions in the absence of the main evidence. For PICO with
both main and additional evidence, the overall quality of
evidence was derived from the main evidence, but add-
itional evidence was considered to conceptualize the recom-
mendation. Recommendations were issued for each
question with available main evidence. For those with
only additional evidence, recommendations were issued
only if an adequate number of participants (>50 per each
arm of RCTs) were included.

For each recommendation, we provided the quality of
evidence and the strength of the recommendation.

Quality of evidence reflects confidence in the estimate as
reported above. The strength of a recommendation indicates
the extent to which one can be confident that adherence to
the recommendation will provide more benefit than harm.

Recommendations were rated as “strong” if the addition
of further evidence was unlikely to determine a change in
the overall result or “weak” if the addition of further evi-
dence was deemed likely to change the overall results.
For strong recommendations we used the term “we recom-
mend”; for weak recommendations we used the term “we
suggest”. Recommendations can be either for or against
an intervention, depending on the results of meta-analyses
of RCTs. In case of conflicting results (e.g., superiority to
placebo in one outcome and neutrality in another
outcome), the most precise result — i.e., that with the nar-
rowest confidence interval — was considered.

Expert-based opinions

To provide clinical guidance, expert-based opinions were
also incorporated in addition to evidence-based recommen-
dations. The text clearly distinguishes between the two to
inform the reader about the sources of guidance. This
section is intended to provide practical suggestions for the
management of migraine patients, with a rationale based
on the available literature.

Topics and suggestions for expert-based opinions were
identified by each module working subgroup and by two
experts who were responsible for harmonizing this part
across all the sections (AA, CDL). Additionally, these
experts developed an introductory section to provide
general concepts on acute treatment and prevention.

Internal review

All data synthesis, evidence-based recommendations, and
expert-based opinions were reviewed by four experts (CT,
IR, H-CD, ML). The resulting evidence-based recommen-
dations and expert-based opinions were then sent to the
entire working group (SISC and IHS) for approval. To be
included in the guidelines, statements needed to receive at
least 70% approval from the working group. Topics that
did not meet the approval threshold were still considered
in the document synthesis and discussed in the text.

Table 2.3. Approach for summary assessments of the risk of bias for each important outcome (across domains) within and across studies

Risk of

bias Interpretation Within a study Across studies

Not Plausible bias unlikely to seriously  Low risk of bias for all key Most information is from studies at low risk of bias.
serious  alter the results. domains.

Serious  Plausible bias that raises some Unclear risk of bias for one Most information is from studies at low or unclear risk of

doubt about the results. or more key domains. bias.

Very Plausible bias that seriously High risk of bias for one or The proportion of information from studies at high risk of

serious  weakens confidence in the more key domains. bias is sufficient to affect the interpretation of results.

results.
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3. Acute treatment

3.1. Non-steroidal anti-inflammatory
drugs (NSAIDs) and cycloxygenase 2
(COX?2) inhibitors

Introduction

Nonsteroidal anti-inflammatory drugs (NSAIDs) are a class
of heterogeneous compounds that largely share therapeutic
and adverse effects. The class includes acetylated salicy-
lates (aspirin), non-acetylated salicylates (diflunisal, salsa-
late), propionic acids (naproxen, ibuprofen), acetic acids
(diclofenac, indomethacin), enolic acids (meloxicam, pirox-
icam), anthranilic acids (meclofenamate, mefenamic acid),
naphthylalanine (nabumetone), and diaryl heterocyclic
compounds (celecoxib, rofecoxib, parecoxib, etoricoxib,
and lumiracoxib) (10).

NSAIDs are approved for use as antipyretic, anti-
inflammatory, and analgesic agents.

The main therapeutic effects of NSAIDs derive from
their ability to inhibit the prostaglandin synthase enzymes
known as cycloxygenases (COXs) (10). There are two
forms of COXs, COX1, expressed constitutively in most
cells and COX2, which is induced by cytokines, shear
stress and tumor promoters (10). COX1 is expressed as
the dominant constitutive form in gastric epithelial cells
and is considered as the major source of cytoprotective
prostaglandin production (10,11).

Traditional NSAIDs inhibit both COX types and are
believed to interfere with the homeostatic functions of the
constitutively expressed COX1. NSAIDs gastrointestinal
(GI) toxicity is related to the inhibition of COX1 and sub-
sequent decrease in GI protection (11).

Aspirin irreversibly inhibits the activity of COXs and the
duration of its effects is related to the turnover of COXs in
different tissues. For example, platelets are anucleate and
have a reduced ability to synthesize proteins, therefore
COXI1 inhibition lasts the platelet lifetime (10).

When used as general analgesics in non-migraine pain, both
unselective (NSAIDs) and selective COX-2 inhibitors (Coxibs)
may be less effective than opioids, but lack the opioid adverse
effect of depressing the respiratory centers and have less poten-
tial for physical dependence (10). These drugs are particularly
effective when inflammation has caused peripheral and or
central sensitization of pain perception and this explains their
usefulness in migraine attack therapy (10).

It is probable that the analgesic and anti-inflammatory
actions of NSAIDs are not limited to COX inhibition. At
higher concentrations NSAIDS are known to reduce the
production of superoxide radicals, decrease NO synthase
and pro-inflammatory cytokines, and modify lymphocyte
activities in vitro (10).

Experimental findings suggest that celecoxib-
mediated COX2 inhibition reduces the intensity of
migraine headache and potentially terminates an attack

via the attenuation of dural macrophages’ activation
and arterial dilatation outside the blood-brain barrier,
and pial macrophages’ activation inside the blood-brain
barrier (12).

Compared to other NSAIDs, indomethacin may be a
more potent vasoconstrictor, that more consistently
reduces cerebral blood flow (CBF) and inhibits carbon
dioxide (CO2) reactivity (13). In addition, indomethacin
reduces cerebrospinal fluid pressure (14).

NSAIDs side effects consist mainly in gastrointestinal
adverse events (from gastric pain to gastric or duodenal
ulcers), which are mostly due to COX1 inhibition and the
Coxibs were designed to reduce the risk of GI side effects,
due to their selective inhibition of COX2 (10).

Since the late nineteenth century with the introduc-
tion of synthetic acetylsalicylic acid, NSAIDs have
been largely used for the acute treatment of migraine
— at least in attacks of mild-to-moderate intensity.
NSAIDs have been recommended as first-line drugs,
particularly for attacks of mild-to-moderate intensity,
being the most commonly used analgesic agents world-
wide (15-18).

Section-specific methods

This section followed the general procedure to develop this
guideline.

Search strings for the guideline on NSAIDs for system-
atic review/meta-analysis and for additional RCTs are
reported in Online Appendix 3.1.1.

Results

Overall, we retrieved 1346 references from searching for
systematic reviews and meta-analyses. After duplicate
removal and screening stages, we included seven system-
atic reviews and meta-analyses (19-25) that were consid-
ered as sources of RCTs. After analyzing the full texts of
these RCTs, we included 17 of them in the quantitative syn-
thesis (26-42) (Figure 3.1.1).

Overall, we retrieved 7973 references from searching for
RCTs and after removing duplicates we had 7689 refer-
ences to analyze. However, considering the most recent
included meta-analysis on the topic, the analysis of add-
itional RCTs was performed for studies published since
2010 (31 references). We finally included two additional
RCTs (43,44). From the literature search update performed
in May 2023, we retrieved 534 references. Further 38
references were retrieved from the November 2023
update. We included one study from this updated search
(45) (Figure 3.1.2).

Overall, 20 studies were included in the data synthesis
to develop the evidence-based guideline. All the studies
reported a comparison between an active drug and placebo
and were presented in this section. Eight RCTs also included
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Figure 3.1.1. Meta-analysis selection flow-chart - non-steroidal anti-inflammatory drugs and COX2 inhibitors.

head-to-head comparisons (26,27,29,30,37,38,41,44) and were
included in Section 3.9.

Acetylsalicylic acid (Aspirin)
PICO 3.1.1. In subjects with migraine, is acetylsalicylic
acid superior to placebo in the acute treatment of

migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found three RCTs (29,33,34) addres-
sing oral acetylsalicylic acid 1000 mg compared to

placebo in the treatment of acute migraine attack that
met the criteria to be included in main evidence
(Figures 3.1.3 and 3.1.4).

The pooled analysis showed the superiority of oral
acetylsalicylic acid over placebo considering the out-
comes pain freedom at 2 h (Figure 3.1.3) and pain
relief at 2 h (Figure 3.1.4). The quality of evidence
for both outcomes was considered moderate
(Table 3.1.1).

Additional evidence. We found three RCTs (26,30,36)
addressing oral acetylsalicylic acid 900 mg and 1000 mg
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Figure 3.1.2. RCTs selection flow-chart. *trials published since 2010 were screened.

Figure 3.1.3. Forest plot showing the comparison between oral acetylsalicylic acid 1000 mg and oral placebo for the outcome pain
freedom at 2 h.

Figure 3.1.4. Forest plot showing the comparison between oral acetylsalicylic acid 1000 mg and oral placebo for the outcome pain
relief at 2 h.
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GRADE evidence profile table for oral acetylsalicylic acid 1000mg versus oral placebo in patients with migraine

Table 3.1.1.

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Acetylsalicylic

acid

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Placebo

design

studies

Pain freedom at 2 h — Oral Acetylsalicylic acid 1000mg vs oral Placebo

dDPS CRITICAL

Moderate

137 more per

RR 2.18

69/596
(12.1%)

Not serious Not serious None 149/591 (25.2%)

Not serious

Serious

RCTs

1000
(from 66 more to

(157 to

3.02)

234 more)

Pain relief at 2 h — Oral Acetylsalicylic acid 1000mg vs oral Placebo

dPPe CRITICAL

Moderate

195 more per

RR 1.58

200/596
(33.6%)

None 314/591 (53.1%)

Not serious Not serious

Not serious

Serious

RCTs

1000
(from 128 more to

(138 to

1.81)

272 more)

compared to oral placebo in the acute treatment of migraine
that did not meet the pre-defined criteria to be included in
main evidence. The quality of evidence was considered
very low (Figures 3.1.5 and 3.1.6).

The pooled analysis showed the superiority of oral acetyl-
salicylic acid 1000 mg over oral placebo considering the out-
comes pain freedom at 2 h (Figure 3.1.5) and pain relief at 2 h
(Figure 3.1.6). The 900 mg oral acetylsalicylic acid dose
reached statistical significance only for pain relief.

Evidence-based recommendation for
PICO 3.1.1

In subjects with migraine, we recommend oral acetyl-
salicylic acid 1000 mg for the acute treatment of
migraine attacks.

Quality of evidence: Moderate ®DPO

Strength of the recommendation: Strong (11).

Safety and tolerability of NSAIDs. NSAIDs mechanism of
action (COX1 and COX2 inhibition - see introduction
section) is responsible for both effectiveness and adverse
effects of this pharmaceutical class. Here we report a
general discussion about NSAIDs adverse effects (AE).
We will also report some AEs specific to each drug.

Gastrointestinal complaints are the most frequent AEs to
NSAIDs and include nausea, vomiting, and dyspepsia.
Hypersensitivity to NSAIDs represents one of the major
concerns in the use of those drugs, also because allergy to
one of these drugs compromises the use of the others by
possibly leading to anaphylactic reactions. Other important
NSAIDs adverse effects (often therapeutically used) are a
major risk of bleeding, especially gastrointestinal bleeding,
due to their antiplatelet activity. Renal adverse effects have
also been reported in patients with pre-existing renal dys-
function, as have cardiovascular adverse effects (thrombo-
embolic disease, atrial fibrillation) and, less commonly,
hepatic damages.

Warnings and Contraindications: Hypersensitivity to
NSAIDs and documentation of allergenic cross-reactivity
for salicylates, gastrointestinal bleeding history, liver
disease, blood clotting disorder. Aspirin must be avoided
in pregnant women from 30 weeks to delivery due to risk
of premature closure of fetal ductus arteriosus.

Risk of medication overuse (MOH): although to a lesser
extent than other painkillers, NSAIDs consumption repre-
sents a risk factor for MOH. For this drug class MOH is
defined by use on at least 15 days per month for at least
three months (7).

Safety and tolerability of acetylsalicylic acid. Warnings and
contraindications: No specific data is available from ana-
lyzed studies. In general, acetylsalicylic acid is contrain-
dicated in people allergic to ibuprofen — due to
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Figure 3.1.5. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg or 1000 mg and oral placebo for the

outcome pain freedom at 2 h.

Figure 3.1.6. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg or 1000 mg and oral placebo for the

outcome pain relief at 2 h.

cross-reactivity — in patients with asthma or broncho-
spasm associated with NSAIDs, in patients with peptic
ulcer disease or gastritis — due to the increased risk for
gastrointestinal bleeding — and in patients with inborn
or acquired coagulopathies (46). Acetylsalicylic acid

can also trigger intravascular hemolytic anemia in
patients with glucose-6-phosphate dehydrogenase defi-
ciency (46). In children with viral infections, the use of
acetylsalicylic acid should be avoided to prevent Reye
syndrome (47,48).
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Serious safety concerns: half of the analyzed studies
reported anecdotal serious events, including renal colic,
severe abdominal pain, severe nausea, and urticaria.

Tolerability: gastrointestinal complaints were the most
frequent AEs. In the examined studies, we found no differ-
ences in tolerability and adverse effects between 900 mg
and 1000 mg dosage.

Dexketoprofen trometamol

PICO 3.1.2. In subjects with migraine, is oral dexketopro-
fen trometamol superior to oral placebo in the acute treat-
ment of migraine attacks (outcomes: pain freedom at 2 h,
pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT (42) addressing oral
dexketoprofen trometamol 25-50 mg compared to oral
placebo in the acute treatment of migraine that did not meet
the criteria to be included in the main evidence. The quality
of evidence was considered very low (Figures 3.1.7 and 3.1.8).

The study showed superiority of oral dexketoprofen tro-
metamol 50 mg over oral placebo considering the outcomes
pain freedom at 2 h (Figure 3.1.7) and pain relief at 2 h
(Figure 3.1.8). The benefits of the 25 mg dosing were not
proven for the outcome pain freedom at 2 h.

We found one RCT (42) addressing oral dexketoprofen
trometamol 25 mg compared to oral dexketoprofen trome-
tamol 50 mg in the acute treatment of migraine that did
not meet the criteria to be included in main evidence. The
overall risk of bias was considered unclear and the quality
of evidence very low (Figures 3.1.9 and 3.1.10).

The study did not show a significant difference between
oral dexketoprofen trometamol 50 mg and dexketoprofen
25 mg considering the outcomes pain freedom at 2 h
(Figure 3.1.9) and pain relief at 2 h (Figure 3.1.10).

Evidence-based recommendation for
PICO 3.1.2

In subjects with migraine, we suggest oral dexketopro-
fen trometamol 50 mg for the acute treatment of
migraine attacks. There is uncertain evidence of the effi-
cacy of the 25 mg dose of oral dexketoprofen.

Quality of evidence: Very low (OO0O).

Strength of the recommendation: Weak (1)

Safety and tolerability of dexketoprofen trometamol. Warnings
and contraindications: No data is available from analyzed study
except for patients with hypersensitivity to NSAIDs. Overall,
contraindications and warnings for dexketoprofen follow the
same remarks for the class of NSAIDs (see above).

Serious safety concerns: No serious adverse events
reported in the available RCTs.

Tolerability: No significant differences between treat-
ments were found for frequency of AEs. Gastrointestinal
complaints were the most frequently reported AEs which
is in line with the overall tolerability issues of NSAIDs.

Diclofenac

PICO 3.1.3. In subjects with migraine, is diclofenac super-
ior to placebo in the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Figure 3.1.7. Forest plot showing the comparison between oral dexketoprofen trometamol 25 mg or dexketoprofen trometamol

50 mg and oral placebo for the outcome pain freedom at 2 h.
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Figure 3.1.8. Forest plot showing the comparison between oral dexketoprofen trometamol 25 mg or dexketoprofen trometamol
50 mg and oral placebo for the outcome pain relief at 2 h.

Figure 3.1.9. Forest plot showing the comparison between oral dexketoprofen trometamol 25 mg and oral dexketoprofen
trometamol 50 mg for the outcome pain free at 2 h.

Figure 3.1.10. Forest plot showing the comparison between oral dexketoprofen trometamol 25 mg and oral dexketoprofen
trometamol 50 mg for the outcome pain relief at 2 h.

Main evidence. We found two RCTs (31,35) addressing subcutaneous diclofenac sodium compared to subcutaneous
diclofenac potassium 50 mg orally dispersible tablets placebo in the acute treatment of migraine. All the RCTs
(ODTs) compared to placebo and one RCT (45) addressing  met the criteria for main evidence.



Ornello et al.

17

The pooled analysis showed benefits of oral diclofenac
potassium 50 mg over placebo considering the outcomes
pain freedom at 2 h (Figure 3.1.11) and pain relief at 2 h
(Figure 3.1.12). Subcutaneous diclofenac sodium was
superior to subcutaneous placebo considering the
outcome pain relief at 2 h (Figure 3.1.12). The quality
of evidence for both outcomes was considered moderate
(Table 3.1.2).

Additional evidence. None.

Evidence-based recommendations for
PICO 3.1.3

In subjects with migraine, we recommend oral diclofe-
nac potassium 50 mg (tablets or solution) for the acute
treatment of migraine attacks.

Quality of evidence: Moderate @DPO

Strength of the recommendation: Strong (11)

In subjects with migraine, we recommend subcutaneous
diclofenac sodium 50 mg for the acute treatment of
migraine attacks.

Quality of evidence: Low &@DOO

Strength of the recommendation: Weak (1)

Safety and tolerability of diclofenac. Warnings and contrain-
dications: No data is available from analyzed studies. It is
important to underline that among NSAIDs, diclofenac is
frequently responsible for hepatic and cardiac adverse
events (47,49,50). Other warnings and contraindications
for diclofenac follow the overall indications that are valid
for all NSAIDS (see above).

Serious safety concerns: No serious adverse events were
reported in the available RCTs.

Tolerability: Gastrointestinal complaints were the most
frequent AEs reported in the available RCTs, including
nausea, vomiting, diarrhea, dyspepsia, and abdominal
pain. Neurological and psychiatric effects were also
reported with no differences between diclofenac and
placebo - including nervousness, disorientation, anxiety,
confusion, déja-vu, insomnia, agitation, and restlessness.

Ibuprofen

PICO 3.1.4. In subjects with migraine, is ibuprofen super-
ior to placebo in the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found six RCTs (28,30,32,37-39)
addressing oral ibuprofen 200 mg, 400 mg or 600 mg as

Figure 3.1.11. Forest plot showing the comparison between diclofenac and placebo for the outcome pain freedom at 2 h.
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Figure 3.1.12. Forest plot showing the comparison between diclofenac and placebo for the outcome pain relief at 2 h.

compared to placebo in the treatment of acute migraine
attack that met the criteria to be included in main evidence.

The pooled analysis showed benefits of ibuprofen 200
mg, 400 mg and 600 mg over placebo considering the out-
comes of pain freedom at 2 h (Figure 3.1.13) and pain relief
at 2 h (Figure 3.1.14). The quality of evidence for both out-
comes was considered moderate (Table 3.1.3).

We found two RCTs (28,32) comparing different
dosages of ibuprofen (200 mg, 400 mg, and 600 mg) that
met the criteria for main evidence. The pooled analyses
did not show significant differences among the different
dosages of the drug when considering the outcomes of
pain freedom at 2 h and pain relief at 2 h (Figure 3.1.15-
Figure 3.1.20). The quality of evidence for all comparisons
and both outcomes was considered moderate or low
(Table 3.1.4).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.1.4

In subjects with migraine, we recommend oral ibuprofen
200-400-600 mg for the acute treatment of migraine
attacks.

Quality of evidence: Low ®@POOS

Strength of the recommendation: Strong (11).

Safety and tolerability of ibuprofen. Warnings and contraindi-
cations: No data is available from the analyzed studies. The
warnings and contraindications of ibuprofen follow the
general indications for all NSAIDs (see above).

Serious safety concerns: Only one analyzed study reported
a serious AE in one patient, namely duodenal ulcer (30).

Tolerability: No significant differences between treat-
ments were found for frequency of AEs. Gastrointestinal
complaints were the most frequent AE reported, including
nausea, dyspepsia, and gastric discomfort. Other reported
AEs were dizziness, somnolence, and dry mouth.

Ketorolac

PICO 3.1.5. In subjects with migraine, is ketorolac superior
to placebo in the acute treatment of migraine attacks (out-
comes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT (44) addressing ketorolac
31.5 mg nasal spray as compared to placebo in the acute treat-
ment of migraine that met the criteria for main evidence.

The study showed benefits of ketorolac 31.5 mg nasal
spray over placebo considering the outcomes of pain
freedom at 2 h (Figure 3.1.21) and pain relief at 2 h
(Figure 3.1.22). The quality of evidence for both outcomes
was considered moderate (Table 3.1.5).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.1.5

In subjects with migraine, we suggest ketorolac 31.5 mg
nasal spray for the acute treatment of migraine attacks.
Quality of evidence: Low &@HOES

Strength of the recommendation: Weak (7).
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Figure 3.1.13. Forest plot showing the comparison between oral ibuprofen 200-400-600 mg and placebo for the outcome pain

freedom at 2 h.

Safety and tolerability of ketorolac. Warnings and contraindi-
cations: No data is available from the analyzed study.
Ketorolac follows the same warnings and contraindications
that are valid for all NSAIDs (see above).

Serious safety concerns: No serious adverse events were
reported in the available RCT.

Tolerability: The most common AEs reported by partici-
pants treated with ketorolac nasal spray were nasal or throat
burning, unusual taste, nasal discomfort, fatigue, dizziness,
nausea, and rash.

Naproxen

PICO 3.1.6. In subjects with migraine, is naproxen superior
to placebo in the acute treatment of migraine attacks (out-
comes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found three RCTs (27,41) addres-
sing oral naproxen 500-825 mg as compared to placebo
in the treatment of acute migraine attack that did not meet
the criteria to be included in main evidence. We point out

that one RCT (27) reported data from two different
studies. The overall risk of bias was considered unclear
and the quality of evidence very low (Figures 3.1.23 and
3.1.24).

The pooled analysis showed benefits of naproxen 500
mg and 825 mg over placebo considering the outcomes of
pain freedom at 2 h (Figure 3.1.23) and pain relief at 2 h
(Figure 3.1.24).

Evidence-based recommendation for
PICO 3.1.6

In subjects with migraine, we recommend oral naproxen
500 mg or 825 mg for the acute treatment of migraine
attacks.

Quality of evidence: Very low (OO0O).

Strength of the recommendation: Strong (11).

Safety and tolerability of naproxen. Warnings and contraindi-
cations: No data is available from the analyzed studies.
Naproxen follows the same warnings and contraindications
that apply to all NSAIDs (see above).
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Figure 3.1.14. Forest plot showing the comparison between oral ibuprofen 200-400-600 mg and placebo for the outcome pain relief

at 2 h.

Serious safety concerns: No serious adverse events were
reported in the available RCTs.

Tolerability: In the available RCTs we found no signifi-
cant differences between treatments for frequency of
adverse events. Gastrointestinal complaints were the most
frequently reported event, including nausea, diarrhea, and
dyspepsia. Other reported adverse events were dizziness,
dry mouth, paresthesia, somnolence, chest tightness, and
tinnitus. Naproxen might have a more favorable cardiovas-
cular risk profile compared to coxibs, ibuprofen, and diclo-
fenac (51).

Celecoxib

PICO 3.1.7. In subjects with migraine, is celecoxib super-
ior to placebo in the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT (43) addressing oral cel-
ecoxib 120 mg compared to placebo in the acute treatment
of migraine attacks that met the criteria to be included in
main evidence.

The study showed benefits of celecoxib 120 mg over placebo
considering the outcomes of pain freedom at 2 h (Figure 3.1.25)
and pain relief at 2 h (Figure 3.1.26). The quality of evidence for
both outcomes was considered moderate (Table 3.1.6).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.1.7

In subjects with migraine, we recommend oral celecoxib
120 mg for the acute treatment of migraine attacks.
Quality of evidence: Moderate ®DPO

Strength of the recommendation: Weak (1)

Safety and tolerability of coxibs. Coxibs mechanism of action,
which is different to common NSAIDs, does not involve
COX1 blockage, thus is not responsible for antiplatelet
effect. Like non-selective NSAIDs, coxibs bear a cardiovas-
cular risk (including the increased risk of heart attacks and
strokes — for these concerns rofecoxib was withdrawn from
the market) and of gastrointestinal effects (bleeding and
ulceration). In addition, coxibs may worsen hypertension,
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Figure 3.1.15. Forest plot showing the comparison between oral ibuprofen 200 mg and oral ibuprofen 400 mg for the outcome pain

freedom at 2 h.

Figure 3.1.16. Forest plot showing the comparison between oral ibuprofen 200 mg and oral ibuprofen 400 mg for the outcome pain

relief at 2 h.

Figure 3.1.17. Forest plot showing the comparison between oral ibuprofen 400 mg and oral ibuprofen 600 mg for the outcome pain

freedom at 2 h.

renal and liver failure. Allergic reactions, up to and includ-
ing anaphylaxis, are described. It should be mentioned that
cardiovascular adverse effects of coxibs were reported
when the drugs were taken daily for joint or back pain
(51,52); it is reasonable to expect that the cardiovascular

safety of coxibs is better if they are taken occasionally to
treat episodic migraine.

Warnings and contraindications: hypersensitivity to
drugs containing sulfonamide group such as some antibio-
tics, concomitant use of CYP2C9 inhibitors such as




24 Cephalalgia 45(4)

Figure 3.1.18. Forest plot showing the comparison between oral ibuprofen 400 mg and oral ibuprofen 600 mg for the outcome pain
relief at 2 h.

Figure 3.1.19. Forest plot showing the comparison between oral ibuprofen 200 mg and oral ibuprofen 600 mg for the outcome pain
freedom at 2 h.

Figure 3.1.20. Forest plot showing the comparison between oral ibuprofen 200 mg and oral ibuprofen 600 mg for the outcome pain
relief at 2 h.

fluconazole. Like all NSAIDs, celecoxib should not be Safety and tolerability of celecoxib. Warnings and contraindi-
taken from the 29th week of pregnancy until delivery. cations: No data is available from the analyzed RCT.
The choice to use a COX2 selective NSAID rather than a  Overall, in addition to the warnings and contraindications
nonselective NSAID is based upon its reduced risk of gas-  that apply to all other NSAIDs, celecoxib is contraindicated
troduodenal toxicity compared with nonselective NSAIDs.  for the treatment of perioperative pain during coronary
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Figure 3.1.21. Forest plot showing the comparison between ketorolac 31.5 mg nasal spray and placebo nasal spray for the outcome

pain freedom at 2 h.

Figure 3.1.22. Forest plot showing the comparison between ketorolac 31.5 mg nasal spray and placebo nasal spray for the outcome

pain relief at 2 h.

arterial bypass graft — due to the associated risk of cardio-
vascular disease (53) — and in patients with prior allergic
reaction to antimicrobials containing a sulfonamide group,
due to the potential risk for cross-reactivity (54).
Caution is also required when using cytochrome CYP2C9
inhibitors such as fluconazole, as that cytochrome metabo-
lizes celecoxib. The use of celecoxib is contraindicated
during the first 29 weeks of pregnancy (53) like all other
NSAIDs.

Serious safety concerns: No serious AEs reported.

Tolerability: No significant differences between cele-
coxib and placebo were found for frequency of AEs.
Gastrointestinal complaints were the most frequently
reported AE, including dysgeusia and nausea.

Evidence-based guideline summary

We found studies on aspirin, dexketoprofen trometamol, diclo-
fenac potassium, ibuprofen, ketorolac, naproxen, and celecoxib
to be included for deriving evidence-based recommendations
for this guideline. Evidence-based recommendations were pos-
sible for several NSAIDs and for celecoxib (Figure 3.1.27).

Expert-based opinions

Topic: Low versus high dosage. Suggestion: We suggest using
the lowest effective dose of NSAIDs for the acute treatment
of migraine attacks.

Rationale: Choosing the lowest effective dose is reason-
able considering the dose-dependent gastrointestinal side
effects of NSAIDs.

Topic: Timing to take medication. Suggestion: We suggest
taking NSAIDs as soon as possible after pain onset.

Rationale: Even if there is no specific evidence, clinical
practice suggests that early intake might enhance the effi-
cacy of NSAIDs.

Topic: NSAIDs versus coxibs. Suggestion: In subjects who tol-
erate NSAIDs well, we suggest using these rather than
coxibs.

Rationale: Coxibs cause less gastrointestinal toxicity but
are more likely to cause cardiovascular AEs with no sub-
stantial gain in efficacy over NSAIDs (55).
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Table 3.1.5. GRADE evidence profile table for ketorolac nasal spray versus placebo in patients with migraine

Effect

Ne of patients

Certainty assessment

Relative Absolute

Placebo nasal

spray

Ketorolac nasal

spray

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Inconsistency

design

studies

Pain free at 2 h — Ketorolac 31.5 mg nasal spray vs Placebo nasal spray

dPpoe CRITICAL

RR 2.33 244 more per

(119 to

9/49 (18.4%)

21/49 (42.9%)

None

Not Not serious  Serious

applicable®

Low

RCT

Low

1.000
(from 35 more to

4.57)

656 more)

Pain relief at 2 h - Ketorolac 31.5 mg nasal spray vs Placebo nasal spray

dPpose CRITICAL

326 more per

RR 1.84

19/49
(38.8%)

35/49 (71.4%)

None

Not Not serious  Serious

applicable®

Low

RCT

1.000 Low

(from 93 more to

(124 to

2.73)

671 more)

?Only one trial.

Topic: Which NSAID to use. Suggestion: The choice should
be based on the patient’s preference for and response to
individual NSAIDs.

Rationale: There is no evidence that one NSAID is
superior to another. We recommend using the most favor-
able according to the best efficacy/tolerability profile,
always considering patient preference (55).

Topic: Indomethacin. Suggestion: We suggest limiting the
use of indomethacin to selected cases.

Rationale: Indomethacin is a potent COX inhibitor
largely used in trigeminal autonomic cephalalgias rather
than migraine (where there is a lack of trials). The nitric
oxide-mediated effect on cerebral blood flow (56) suggests
limiting use to patients with low cerebrovascular and car-
diovascular risk and for short periods.

3.2 Triptans

Introduction

Triptans have represented a significant advancement in the
acute treatment of migraine (57). They were originally
developed to address the acute treatment of migraine by
emulating ergot-like properties while avoiding its well-
known adverse effects (58). Belonging to the tryptamine
family and structurally similar to serotonin (5-HT) with
substitutions in 3 and 5 positions, triptans act as selective
agonist of 5-HT1B/1D receptors (59). Although they were
initially chosen based on their vasoactive properties,
recent research has challenged the vascular mechanisms
of action associated with them. While the precise mechan-
isms of action remain unknown, triptans are believed to
exert their effects at various levels of the nervous system
(60,61). Specifically, their activity on the 5-HT, g receptors
induces vasoconstriction of meningeal vessels, while their
action on the 5-HTp receptors inhibits the release of vaso-
active peptides involved in neurogenic inflammation (62)
and pain signaling (63-65).

Since the introduction of sumatriptan, several other trip-
tans have been developed, all administered orally but with
some available in different formulations (nasal spray, oral
disintegrating tablets, etc.), and marketed (zolmitriptan,
rizatriptan, naratriptan, almotriptan, eletriptan and frova-
triptan), to date. Due to subtle differences in their chemical
structure, triptans demonstrate unique pharmacokinetic
characteristics peculiarities leading to differences in effi-
cacy and tolerability profile (66). Herein, we conducted a
systematic review and meta-analysis of randomized con-
trolled trials (RCTs) investigating the efficacy and safety
of triptans when compared with placebo. Efficacy and toler-
ability were evaluated across all recommended doses in the
meta-analysis of placebo-controlled trials. In addition, this
analysis includes comparisons among different doses of
the same triptan, while head-to-head comparisons among
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Figure 3.1.23. Forest plot showing the comparison between naproxen 500 mg or naproxen 825 mg and placebo for the outcome
pain freedom at 2 h.
One trial (27) reported results of two studies (a and b).

Figure 3.1.24. Forest plot showing the comparison between naproxen 500 mg or naproxen 825 mg and placebo for the outcome
pain relief at 2 h.
One trial (27) reported results of two studies (a and b).
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Figure 3.1.25. Forest plot showing the comparison between celecoxib 120 mg and placebo for the outcome pain freedom at 2 h.

Figure 3.1.26. Forest plot showing the comparison between celecoxib 120 mg and placebo for the outcome pain relief at 2 h.

different triptans are presented in Section 3.9.
Combinations of triptans and other acute drugs are pre-
sented in Section 3.4.

Section-specific methods

This section followed the general procedure to develop this
guideline.

Search strings for the guideline on triptans for systematic
review/meta-analysis and for additional RCTs are reported
in Online Appendix 3.2.1.

Results

Overall, we retrieved 2445 references from searching for
systematic reviews and meta-analyses. After duplicate
removal and screening stages, we included 21 systematic
reviews and meta-analyses (58, 67-86) that were consid-
ered as source of randomized controlled trials (RCTSs).
After analyzing full texts of these RCTs, we included 119
of them in the quantitative synthesis (27, 29, 38, 41, 44,
87-199) (Figure 3.2.1).

Overall, we retrieved 4616 references from searching for
RCTs and after removing duplicates we had 3653 refer-
ences to analyze. However, considering the most recent
included systematic review and meta-analysis (77) on the
topic, the analysis of additional RCTs was performed for
papers published since 2016 (1114 references). We finally
included two additional RCTs (200,201) (Figure 3.2.2).

From the literature search update performed in May
2023, we retrieved 270 references, while 161 further refer-
ences were retrieved from the update performed in
November 2023. We did not include further studies from
this additional search.

Overall, 121 studies were included in data synthesis to
develop the evidence-based guideline. Among these, 46
reported a comparison between two active drugs and their
results are included in Section 3.9.

Almotriptan

PICO 3.2.1. In subjects with migraine, is almotriptan
superior to placebo in the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?


https://journals.sagepub.com/doi/suppl/10.1177/03331024241305381
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Table 3.1.6. GRADE evidence profile table for oral celecoxib 120 mg versus placebo in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

Placebo (95% Cl)

Celecoxib

Inconsistency

design

studies

Pain free at 2 h — Celecoxib 120 mg oral vs Placebo oral

dDPPS CRITICAL

137 more per
Moderate

RR 1.68

57/282
(20.2%)

97/285
(34.0%)

None

Not serious Not serious

Not
applicable®

Low

RCT

1.000
(from 55 more to

(127 to

2.23)

249 more)

Pain relief at 2 h - Celecoxib 120 mg oral vs Placebo oral

®PPpe CRITICAL

158 more per
Moderate

RR 1.28

159/282
(56.4%)

205/285
(71.9%)

None

Not serious Not serious

Not
applicable®

Low

RCT

1.000
(from 73 more to

(1.13 to

1.45)

254 more)

?Only one trial.

Main evidence. We found five RCTs (87-91) addressing
oral almotriptan compared to placebo in the acute treatment
of migraine attacks that met the criteria to be included in the
main evidence.

The pooled analysis showed benefits of oral almotriptan
12.5 mg over placebo considering the outcomes of pain
freedom at 2 h (Figure 3.2.3) and pain relief at 2 h
(Figure 3.2.4). The quality of evidence for both outcomes
was considered high (Table 3.2.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.2.1

In subjects with migraine, we recommend oral almotrip-
tan 12.5 mg for the acute treatment of migraine attacks.
Quality of evidence: High (®PD).

Strength of the recommendation: Strong (11).

Eletriptan

PICO 3.2.2. In subjects with migraine, is eletriptan superior
to placebo in the acute treatment of migraine attacks (out-
comes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found 11 RCTs (92-101,167) addres-
sing eletriptan as compared to placebo in the acute treat-
ment of migraine attacks that met the criteria for main
evidence.

The pooled analysis showed benefits of oral eletriptan 20
and 40 mg over placebo considering the outcomes of pain
freedom at 2 h (Figure 3.2.5) and pain relief at 2 h
(Figure 3.2.6). The quality of evidence for both outcomes
was considered high (Table 3.2.2).

Additional evidence. We found one RCT (101) addressing
oral eletriptan 40 mg as compared to placebo in the acute
treatment of migraine attack that did not meet the criteria
for main evidence. The overall risk of bias was considered
low (Figures 3.2.7 and 3.2.8).

The pooled analysis showed benefits of oral eletriptan 40
mg over placebo considering the outcomes pain freedom at
2 h (Figure 3.2.7) and pain relief at 2 h (Figure 3.2.8).

Evidence-based recommendation for
PICO 3.2.2

In subjects with migraine, we recommend oral eletriptan
20 and 40 mg for the acute treatment of migraine attacks.
Quality of evidence: High (D®DD).

Strength of the recommendation: Strong (11).
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Figure 3.1.27. Summary of evidence-based recommendations
on NSAIDs for the acute treatment of migraine attacks.

Frovatriptan

PICO 3.2.3. In subjects with migraine, is frovatriptan
superior to placebo in the acute treatment of attacks (out-
comes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found three RCTs (102—104) addressing
oral frovatriptan compared to placebo in the acute treatment
of migraine attacks that met the pre-defined criteria to be
included in the main evidence.

The pooled analysis showed benefits of oral frovatriptan
2.5 mg over placebo considering the outcomes of pain
freedom at 2 h (Figure 3.2.9) and pain relief at 2 h
(Figure 3.2.10). The quality of evidence for pain freedom
was considered moderate (due to wide confidence interval)
while it was considered high for pain relief (Table 3.2.3).

Additional evidence. We found two RCTs (105,106) addres-
sing oral frovatriptan 2.5 mg compared to placebo in the
acute treatment of migraine attack that did not meet the pre-
defined criteria to be included in the main evidence. The
overall risk of bias was considered low. The pooled analysis
showed benefits of frovatriptan over placebo considering
both the outcomes of pain freedom at 2 h (Figure 3.2.11)
and pain relief at 2 h (Figure 3.2.12).

Evidence-based recommendation for
PICO 3.2.3

In subjects with migraine, we recommend oral frovatrip-
tan 2.5 mg for the acute treatment of migraine attacks.
Quality of evidence: High (DDDD).

Strength of the recommendation: Strong (11).

Naratriptan

PICO 3.2.4. In subjects with migraine, is naratriptan super-
ior to placebo in the acute treatment of attacks (outcomes:
pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found four RCTs (96,107-109) addres-
sing oral naratriptan as compared to placebo in the acute
treatment of migraine attacks that met the criteria to be
included in the main evidence.

The pooled analysis showed benefits of oral naratriptan
2.5 mg over placebo considering the outcomes of pain
freedom at 2 h (Figure 3.2.13) and pain relief at 2 h
(Figure 3.2.14) whereas data from two studies showed ben-
efits of naratriptan 1 mg over placebo considering the out-
comes pain-free at 2 h (Figure 3.2.13) and pain relief at 2
h (Figure 3.2.14). The quality of evidence for both out-
comes was considered high for naratriptan 2.5 mg and mod-
erate for naratriptan 1 mg (Table 3.2.4).

Additional evidence. We found one RCT (110) addressing oral
naratriptan 2.5 mg as compared to placebo in the acute treat-
ment of migraine attacks that did not meet the pre-defined cri-
teria to be included in the main evidence. The overall risk of
bias was considered moderate, and the quality of evidence
was considered very low (Figures 3.2.15 and 3.2.16).

The results did not confirm benefits of oral naratriptan
2.5 mg over placebo considering the outcomes pain
freedom at 2 h (Figure 3.2.15), whereas they showed
benefit of naratriptan 2.5 mg considering the outcome of
pain relief at 2 h (Figure 3.2.16).

Evidence-based recommendation for
PICO 3.2.4

In subjects with migraine, we recommend oral naratrip-
tan 1 mg or 2.5 mg for the acute treatment of migraine
attacks.

Quality of evidence: High (DDDD).

Strength of the recommendation: Strong (11).

Rizatriptan

PICO 3.2.5. In subjects with migraine, is rizatriptan super-
ior to placebo in the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?
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Figure 3.2.1. Meta-analysis selection flow-chart - triptans.

Main evidence. We found 12 RCTs (38,107,111-120)
addressing oral rizatriptan as compared to placebo in the
acute treatment of migraine attacks that met the criteria to
be included in the main evidence.

The pooled analysis showed benefits of oral rizatriptan 5
and 10 mg over placebo considering the outcomes of pain
freedom at 2 h (Figure 3.2.17) and pain relief at 2 h
(Figure 3.2.18). The quality of evidence for both outcomes
was considered high (Table 3.2.5).

Additional evidence. We found one RCT (121) addressing
oral rizatriptan as compared to placebo in the acute

treatment of migraine attacks that did not meet the pre-
defined criteria to be included in the main evidence. The
overall risk of bias was considered high, and the quality
of evidence was considered very low (Figures 3.2.19 and
3.2.20).

The results showed benefits of oral rizatriptan over
placebo considering the outcomes of freedom at 2 h
(Figure 3.2.19) and pain relief at 2 h (Figure 3.2.20).

We found one RCT (115) addressing oral rizatriptan 5
mg as compared to oral rizatriptan 10 mg in the acute treat-
ment of migraine attacks that met the criteria to be included
in the main evidence. The overall risk of bias was
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Figure 3.2.2. RCTs selection flow-chart - triptans.
*trials published since 2016 were screened.

Figure 3.2.3. Forest plot showing the comparison between almotriptan and placebo for the outcome pain freedom at 2 h in patients
with migraine.

Figure 3.2.4. Forest plot showing the comparison between almotriptan 12.5 mg and placebo for the outcome pain relief at 2 h in
patients with migraine.
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GRADE evidence profile table of oral alImotriptan versus placebo in patients with migraine

Table 3.2.1.

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

Placebo  (95% Cl)  (95% Cl)

Almotriptan

design

studies

Pain freedom at 2 h — Almotriptan 12.5 mg oral vs. Placebo

PPPP  Ciritical

207 more per

RR 2.03
(172 to
2.39)

144/715

(20.1%)

4211996
(42.3%)

Not serious Not serious None

Not Not serious

serious

RCT

high

1.000
(from 145 more to

280 more)

Pain relief at 2 h — Almotriptan 12.5 mg oral vs. Placebo

262 more per ©PPD  Critical

RR 1.77

153/450
(34.0%)

451/730
(61.8%)

None

Not serious Not serious

Not Not serious

serious

RCT

1.000 high

(from 180 more to

(153 to
2.05)

357 more)

considered low and the quality of evidence was considered
high. The study did not show a significant difference
between oral rizatriptan 5 mg and oral rizatriptan 10 mg
considering the outcomes of pain freedom at 2 h
(Figure 3.2.21). The quality of evidence was considered
moderate (Table 3.2.6).

Evidence-based recommendation for
PICO 3.2.5

In subjects with migraine, we recommend oral rizatrip-
tan 5 or 10 mg for the acute treatment of migraine
attacks.

Quality of evidence: High (D®DD).

Strength of the recommendation: Strong (11).

Sumatriptan

PICO 3.2.6. In subjects with migraine, is sumatriptan
superior to placebo in the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found 27 RCTs (30,41,44,93,97,98,112,
114,122-136,176,182,194,198) addressing sumatriptan as
compared to placebo in the acute treatment of migraine
attacks that met the criteria to be included in the main
evidence.

The pooled analysis showed benefits of oral (50 and 100
mg), subcutaneous (6 mg/mL) and nasal spray (10 and 20
mg) sumatriptan over placebo considering the outcomes
pain freedom at 2 h (Figure 3.2.22) and pain relief at 2 h
(Figure 3.2.23). The quality of evidence for both outcomes
was considered high except for sumatriptan 10 mg nasal
spray, for which it was considered moderate (Table 3.2.7).

Additional evidence. We found 12 RCTs (29,121,137,139—
145,199,202) addressing oral or subcutaneous sumatriptan
compared to placebo in the acute treatment of migraine
attacks that did not meet the criteria to be included in the
main evidence. The pooled analysis showed benefits of
oral (50 and 100 mg) and subcutaneous (6 mg/mL) suma-
triptan over placebo considering the outcomes of pain
freedom at 2 h (Figure 3.2.24) and pain relief at 2 h
(Figure 3.2.25).

We found two RCTs (146,147) addressing oral suma-
triptan 50 mg compared to oral sumatriptan 100 mg in the
acute treatment of migraine attacks that met the criteria to
be included in the main evidence. The overall risk of bias
was considered low and the quality of evidence was consid-
ered high (Figure 3.2.26). The studies showed a significant
difference between oral sumatriptan 50 mg and oral suma-
triptan 100 mg considering the outcome pain freedom at 2 h
(Figure 3.2.26). The pooled analysis showed no benefit of
oral sumatriptan 100 mg over oral sumatriptan 50 mg
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Figure 3.2.5. Forest plot showing the comparison between eletriptan and placebo for the outcome pain freedom at 2 h in patients

with migraine.

considering the outcome pain freedom at 2 h. The quality of
evidence was considered moderate (Table 3.2.8).

We found one RCT (148) addressing oral sumatriptan 100
mg as compared to oral sumatriptan 50 mg in the acute treat-
ment of migraine attacks that did not meet the criteria to be
included in the main evidence. The study did not show a sig-
nificant difference between oral sumatriptan 50 mg and oral
sumatriptan 100 mg considering the outcomes pain freedom
at 2 h (Figure 3.2.27) and pain relief at 2 h (Figure 3.2.28).

Evidence-based recommendations for
PICO 3.2.6

1) In subjects with migraine, we recommend oral suma-
triptan 50 and 100 mg for the acute treatment of
migraine attacks.

Quality of evidence: High (©DDD).

Strength of the recommendation: Strong (11).

2) In subjects with migraine, we recommend subcutane-
ous sumatriptan 6 mg/mL for the acute treatment of
migraine attacks.

Quality of evidence: High (D®DD).

Strength of the recommendation: Strong (11).

3) In subjects with migraine, we recommend sumatrip-
tan nasal spray 10 and 20 mg for the acute treatment
of migraine attacks.

Quality of evidence: High (DDDD).
Strength of the recommendation: Strong (11)

Zolmitriptan

PICO 3.2.7. In subjects with migraine, is zolmitriptan
superior to placebo in the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found 11 RCTs (100,120,150-158)
addressing zolmitriptan as compared to placebo in the
acute treatment of migraine attacks that met the criteria to
be included in the main evidence.

The pooled analysis showed benefits of oral zolmitriptan
2.5 mg over placebo considering the outcomes of freedom
at 2 h (Figure 3.2.29) and pain relief at 2 h (Figure 3.2.30).
The quality of evidence for both outcomes was considered
high. Additionally, pooled analysis did not show benefits
from zolmitriptan 5 mg nasal spray over placebo consider-
ing the outcome pain freedom at 2 h. The outcome pain
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Figure 3.2.6. Forest plot showing the comparison between oral eletriptan and placebo for the outcome pain relief at 2 h in patients

with migraine.

relief was not available; quality of evidence was considered
low (Table 3.2.9).

We found one RCT (154) addressing oral zolmitriptan
2.5 mg as compared to oral zolmitriptan 5 mg in the
acute treatment of migraine attacks that met the criteria to
be included in the main evidence. The overall risk of bias
was considered high and the quality of evidence was
considered very low. The study did not show a significant
difference between oral zolmitriptan 2.5 mg and oral
zolmitriptan 5 mg considering the outcomes of pain
freedom at 2 h (Figure 3.2.31) and pain relief at 2 h
(Figure 3.2.32). The pooled analysis did not show benefit-
s of oral zolmitriptan 5 mg over oral zolmitriptan 2.5 mg
considering the outcomes of pain freedom at 2 h and pain
relief at 2 h (Figures 3.2.31 and 3.2.32). The quality of evi-
dence for both outcomes was considered very low
(Table 3.2.10).

We found one RCT (157) addressing oral zolmitriptan
2.5 mg compared to zolmitriptan 5 mg nasal spray in the
acute treatment of migraine attacks that met the criteria to
be included in the main evidence. The overall risk of bias
was considered low. The study did not show a significant
difference between oral zolmitriptan 2.5 mg and zolmitrip-
tan 5 mg nasal spray considering the outcome of pain relief

at 2 h (Figure 3.2.33). The quality of evidence was consid-
ered moderate (Table 3.2.11).

Additional evidence

None.

Evidence-based recommendations for
PICO 3.2.7

1) In subjects with migraine, we recommend oral zolmi-
triptan 2.5 mg for the acute treatment of migraine
attacks.

Quality of evidence: High (©®DD).
Strength of the recommendation: Strong (11).

2) In subjects with migraine, we suggest against zolmi-
triptan 5 mg nasal spray for the acute treatment of
migraine attacks.

Quality of evidence: Moderate (DDDS).
Strength of the recommendation: Weak ().
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Figure 3.2.7. Forest plot showing the comparison between oral eletriptan and placebo for the outcome pain freedom at 2 h in

patients with migraine.

Figure 3.2.8. Forest plot showing the comparison between oral eletriptan and placebo for the outcome pain relief at 2 h in patients

with migraine.

Safety and tolerability of triptans. Warnings and contraindi-
cations: The vasoconstrictive potential of triptans has led
to the exclusion of patients over 65 years with vascular dis-
eases from phase III studies. Therefore, triptans, as speci-
fied by the US Food and Drug Administration (FDA), are
contraindicated in patients with coronary artery disease or
coronary artery vasospasm, history of stroke, transient
ischemic attack, hemiplegic or basilar migraine, intracereb-
ral or subarachnoid hemorrhage, hypertensive crisis,
Wolff-Parkinson-White syndrome or other cardiac acces-
sory conduction pathway disorders or arrhythmias, periph-
eral vascular disease, ischemic bowel disease and severe
hepatic impairment (203). Moreover, sumatriptan and

other triptans are not recommended in patients over 65
years. Nevertheless, several studies reported the use of trip-
tans as safe in patients with stable vascular diseases, includ-
ing people beyond the age of 65 years (204).

Serious safety concerns: The presence of SHT g recep-
tors in the coronary arteries has raised several concerns
about the risk of triptan-induced coronary arterial narrow-
ing, further supported by individual cases of acute myocar-
dial infarction in close temporal relationship with triptan
intake (205). Contrariwise, incidence of triptan-induced
serious cardiovascular adverse events in both clinical
trials and clinical practice appears to be extremely low
and limited to migraine patients with significant
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Figure 3.2.9. Forest plot showing the comparison between frovatriptan and placebo for the outcome pain freedom at 2 h in patients

with migraine.

Figure 3.2.10. Forest plot showing the comparison between oral frovatriptan and placebo for the outcome pain relief at 2 h in

patients with migraine.

cardiovascular risks or with overt cardiovascular diseases
(206,207). In line with these observations, analyses of
FDA reports, observational studies, and general practice
research databases failed to reveal an increased risk of car-
diovascular or cerebrovascular incidents in triptan users in
the absence of vascular risk factors (203).

Tolerability: Triptans are associated with a statistically
significant increase in odds of any adverse events or
treatment-related adverse events compared with placebo,
although usually mild to moderate in intensity, transient
and spontaneously resolving. Among the most frequent
triptan AEs nausea, tingling, paresthesia, as well as flushing
and warm sensations in the head, neck, chest, and limbs
should be mentioned (208,209).

“Chest-related AEs”, also known as “triptan sensation”,
are not related to myocardial ischemia according to aggre-
gated data from trials, real world experiences and pharmaco-
dynamic instrumental assessments (by electrocardiogram,
myocardial ~ scintigraphy and  angiography) (210).
Therefore, “chest-related AEs” characterized by chest pres-
sure, chest pain, shortness of breath, palpitations, and
anxiety, should be considered non-serious AEs. Among dif-
ferent triptans, almotriptan 12.5 mg showed the lowest inci-
dence of ‘chest symptoms’ (58,59).

Although rare, it is worth mentioning ‘central nervous
system AEs’ (asthenia, abnormal dreams, agitation,
aphasia, ataxia, confusion, dizziness, somnolence, head-
ache, speech disorder, thinking abnormal, tremor, vertigo,
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Table 3.2.3. GRADE evidence profile table of oral frovatriptan versus placebo in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

Placebo  (95% Cl)  (95% Cl)

Frovatriptan

design

studies

Pain freedom at 2 h - Frovatriptan 2.5 mg oral vs Placebo

129 more per @©GDP  Critical

40/353 RR 2.14

80/385
(20.8%)

None

Not serious Not serious

Not Not serious

serious

RCT

high

1.000
(from 6 more to

(1.05 to

(11.3%)

4.34)

378 more)

Pain relief at 2 h - Frovatriptan 2.5 mg oral vs Placebo

155 more per @©®®P  Critical

RR 1.53

66/225
(29.3%)

112/248
(45.2%)

None

Not serious Not serious

Not Not serious

serious

RCT

1.000 high

(from 59 more to

(120 to

1.96)

282 more)

and other focal neurological symptoms) (211). The “central
nervous system AEs” rates of incidence largely overlap
among triptans with higher values for eletriptan 80 mg
and lower values for almotriptan 12.5 mg (58,59).

Evidence-based guideline summary

We found several studies on triptans to be included for deriv-
ing evidence-based recommendations for this guideline.
There is high quality of evidence to recommend the use of
oral almotriptan 12.5 mg, eletriptan 20 and 40 mg, frovatrip-
tan 2.5 mg, naratriptan 2.5 mg, rizatriptan 5 and 10 mg, suma-
triptan 50 and 100 mg, zolmitriptan 2.5 mg and subcutaneous
sumatriptan 6 mg for the acute treatment of migraine attacks.
(Figure 3.2.34). Additionally, there was moderate quality of
evidence to recommend oral naratriptan 1 mg and sumatriptan
nasal spray 10 and 20 mg (Figure 3.2.34). On the other hand,
evidence did not show benefits from zolmitriptan nasal spray
and thus we suggest against its use (Figure 3.2.34).

The decision on the triptan to choose may be guided by
several factors including attack characteristics (i.e. rapid
onset, severity, duration, presence of recurrence), asso-
ciated symptoms, such as nausea or vomiting, drug avail-
ability and costs, or patients’ preference.

Expert-based opinion

Topic: When should triptans be taken during a migraine
attack?. Suggestion: Triptans should be administered as
soon as possible, ideally within one hour from onset, and
possibly when the pain intensity is still mild.

Rationale: Early treatment surely represents a mainstay
in the acute treatment of migraine attacks (89, 212-215).
Specifically, triptans tend to be more effective when
administered in the early phase of the attack before the
symptoms are fully blown and features of central sensi-
tization (e.g., allodynia) develop (216). The ‘Act when
Mild’ Study, a randomized, four-arm, multicentre, multi-
national, double-blind, placebo-controlled trial of almo-
triptan (12.5 mg), compared early treatment (when pain
intensity was mild and within 1 h of headache onset)
with late treatment (when pain had become moderate or
severe) (89). The study showed that early treatment
with almotriptan was statistically and clinically more
effective. Furthermore, it has been demonstrated that
ictal cutaneous allodynia, a symptom indicative of tri-
geminal central sensitization, is a negative predictor of
response to triptans (65,217).

Topic: When should triptans be given during an attack of
migraine with aura?. Suggestion: We suggest waiting for
the resolution of the aura and administering triptans at the
onset of headache. Waiting for the aura resolution before
administering a triptan is also indicated in cases where
headache occurs before the end of the aura. In patients
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Figure 3.2.11. Forest plot showing the comparison between frovatriptan and placebo for the outcome pain freedom at 2 h in patients

with migraine.

Figure 3.2.12. Forest plot showing the comparison between frovatriptan and placebo for the outcome pain relief at 2 h in patients

with migraine.

with hemiplegic migraine, migraine with brainstem aura,
and migraine with prolonged aura the administration of trip-
tans is usually avoided due to cerebrovascular concerns,
even though cortical spreading depression does not
appear to reach ischemic thresholds and some observational
studies suggested the safety of triptans even in these condi-
tions (218,219).

Rationale: The right time of triptan administration in the
course of a migraine with aura attack is still a matter of
debate. Evidence suggests that both subcutaneous sumatrip-
tan and oral eletriptan are not as effective on headache when

taken during the aura phase although their use is not related
to a higher risk of an adverse effect (220-222). Thus, triptan
intake is advisable at the onset of the headache, waiting for
the end of the aura symptoms. In the case of patients experi-
encing headache onset during the aura phase, there is no
data about advantages of an early administration during
the aura resolution to date.

Several reports showing cerebral vasoconstriction char-
acterizing hemiplegic migraine, migraine with brainstem
aura (i.e., former basilar migraine or basilar-type migraine),
and migraine with prolonged aura contraindicate triptans
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Figure 3.2.13. Forest plot showing the comparison between oral naratriptan and placebo for the outcome pain freedom at 2 h in

patients with migraine.

Figure 3.2.14. Forest plot showing the comparison between oral naratriptan and placebo for the outcome pain relief at 2 h in patients

with migraine.

for these phenotypes based on the potential vasoconstrictive
effects (219,223). However, recent case reports seem to
suggest triptans effectiveness and safety when administered
during attacks of hemiplegic migraine, migraine with

brainstem aura and migraine with prolonged aura.
Furthermore, although not specifically studied in RCTs,
there is no evidence to date that triptans are unsafe for treat-
ment of brainstem aura or hemiplegic migraine in clinical
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Figure 3.2.15. Forest plot showing the comparison between oral naratriptan and placebo for the outcome pain freedom at 2 h in

patients with migraine.

Figure 3.2.16. Forest plot showing the comparison between oral naratriptan and placebo for the outcome pain relief at 2 h in patients

with migraine.

practice (219,224). However, more data are required to eluci-
date the efficacy, tolerability, and safety issues of triptans
when administered in patients experiencing these peculiar
aura phenomena.

Topic: Which formulation to choose?. Suggestion: We suggest
preferring intranasal and orally disintegrating formulations
over regular tablets when moderate or severe nausea, or
vomiting are present, or a rapid action is needed (e.g.,
attacks with rapid pain escalation or fully developed upon
awakening). Subcutaneous sumatriptan (6 mg/ml) should
be considered in case of difficult-to-treat attacks.

Rationale: Although oral administration is easier than
non-oral routes, gastric absorption can be delayed during
migraine  attacks in some individuals due to
migraine-related ~ gastroparesis  (225,226). Moreover,
nausea or vomiting might cause difficulties in oral drug
administration. Therefore, alternative routes of administra-
tion should be taken into account (227). While for patients
without significant nausea regular tablets are appropriate, in
patients experiencing mild nausea, nausea exacerbated by
drinking, or when fluids are not easily available to
swallow tablets, orally disintegrating triptans (i.e., wafers)
can be preferable (228). Nevertheless, triptans wafers do
not necessarily have a more rapid action compared to
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Figure 3.2.17. Forest plot showing the comparison between oral rizatriptan and placebo for the outcome pain freedom at 2 h in

patients with migraine.

regular tablets, as triptans are not absorbed through the oral
mucosa. For patients with severe nausea or early vomiting
in the course of their migraine attacks, nasal sprays formu-
lation of zolmitriptan or sumatriptan, as well as subcutane-
ous sumatriptan should be considered (229).

Based on the fast absorption property, nasal sprays for-
mulation of zolmitriptan or sumatriptan should also be con-
sidered in patients with rapid pain escalation during attacks
or full-blown attack upon awakening (230). However,
based on the fastest absorption as well as the highest bio-
availability resulting in both more rapid action and greater
efficacy compared to other triptans formulations (231).

Topic: What to do in case of headache relapse after initial
response?. Suggestion: Upon headache relapse after an ini-
tially successful treatment, we suggest repeating triptan
administration (at least 2h after the previous intake).
However, if the relapse rate is frequent, we suggest switch-
ing to another triptan (e.g., eletriptan, frovatriptan and nar-
atriptan) or combining the triptan with a fast-acting
formulations of NSAIDs (e.g., naproxen sodium, ibuprofen
lysine or diclofenac potassium).

Rationale: Some patients can experience headache
relapse, which is defined as a return of symptoms within
48 h after an initially successful treatment, requiring symp-
tomatic drug re-dosing. Indeed, it has been demonstrated
that a second dose of the same triptan is effective in case
of headache relapse (232). However, patients should be
made aware that the higher the number of triptans intake
the greater is the risk of developing medication overuse
headache (233).

If relapses occur frequently, triptans with longer plasma
half-lives (T;,,) such as eletriptan, naratriptan, or frovatrip-
tan as well as combination of triptan and NSAID (due to
synergistic/additive interaction) should be considered
(85,234).

Topic: How many administrations of a triptan are needed to
define whether or not a patient is a responder?. Suggestion:
we suggest administering a specific triptan at least two
more times, in case of no response to the first administra-
tion, before declaring the patient as non-responder. A
triptan responder is defined by the beneficial effect of the
triptan in at least three out of four consecutive attacks.
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Figure 3.2.18. Forest plot showing the comparison between oral rizatriptan and placebo for the outcome pain relief at 2 h in patients

with migraine.

Therefore, if a triptan is not effective after three consecutive
attacks, the patient can be declared as non-responder.

Rationale: although triptans trials mainly focused on the
response to a single attack, the consistency of response over
different attacks surely represents a key factor in the evalu-
ation of the benefit of a symptomatic treatment. According
to the Consensus of the European Headache Federation
(EHF) on the definition of effective treatment of a migraine
attack and triptan failure, patients can be considered
responder to a specific triptan when effective treatment is
observed in at least three out of four consecutive attacks
(235).

Topic: If a patient does not respond to a triptan, does it make
sense to try a different triptan?. Suggestion: Lack of
response to one triptan does not predict likelihood of
responsiveness to a different triptan. We suggest trying at
least three triptans before concluding for non-response to
triptans (as a class).

Rationale: Several trials evaluated the response to an
alternative triptan in patients with no response to a
triptan. Despite the heterogeneity among the different
trials in terms of study design, definition of triptan “no

response”, and pain intensity at baseline, they all consist-
ently demonstrated no “class-effect” for triptans (i.e.,
triptan response failure is not predictive of lack of response
to an alternative triptan) (236).

According to the Consensus of the EHF on the defin-
ition of effective treatment of a migraine attack and of
triptan failure, patients are defined triptan-resistant when
they do not respond to at least two different triptans,
while patients not responding to at least three different
triptans including sumatriptan subcutaneous formulation
are defined triptan refractory. Patients can be considered
non-responders to a specific triptan when effective treat-
ment is observed in less than three out of four consecutive
attacks (235).

Topic: If a triptan is not tolerated, is it reasonable to try another
triptan?. Suggestion: If a triptan is not tolerated and AEs are
mild to moderate, a lower dose can be considered before
discontinuing the drug. Almotriptan should be considered
given its favorable tolerability profile.

Rationale: Most triptans AEs are mild to moderate; the
risk of severe AEs is low so that reducing the dose or
switching is reasonable (237). In clinical practice,
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Figure 3.2.19. Forest plot showing the comparison between rizatriptan and placebo for the outcome pain freedom at 2 h in patients

with migraine.

Figure 3.2.20. Forest plot showing the comparison between rizatriptan and placebo for the outcome pain relief at 2 h in patients with

migraine.

lowering the dose may be considered as most AEs are
associated with a dose-response relationship (i.e., eletrip-
tan, frovatriptan, naratriptan, rizatriptan, sumatriptan, and
zolmitriptan).

Topic: How many triptans per month could be administered?.
Suggestion: We suggest limiting the use of triptans to less
than 10 days per month in order to decrease the risk of
MOH. However, considering that triptans can lead to
MOH sooner and at lower doses than other acute headache
medications, such as simple analgesics, patients should be
advised and trained to put in place corrective measures to
limit triptan intake over the month.

Rationale: based on some observational studies showing
a greater risk of MOH in patients with more than 10 days of
triptans per month, previous expert opinions tend to gener-
ally recommend limiting the use of triptans to less than 10
days per month in order to decrease the risk of development
of MOH, being the use of triptans on 10 days per month
considered overuse according to the International
Headache  Society  criteria  for  “triptan-overuse
headache”(ICHD-3 8.2.2) (7,238).

Topic: Can pharmacokinetic differences affect triptan choice?.
Suggestion: Based on pharmacokinetic differences, frova-
triptan, eletriptan or naratriptan should be considered for
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Figure 3.2.21. Forest plot showing the comparison between rizatriptan 5 mg and rizatriptan 10 mg placebo for the outcome pain

freedom at 2 h in patients with migraine.

long-lasting migraine attacks as well as for attacks with
high relapse rates, while rizatriptan should be considered
for attacks with rapid pain escalation or full-blown attack
upon awakening.

Rationale: Several pharmacokinetic differences exist
among oral triptans, but it is not clear whether these differ-
ences among kinetic parameters are relevant in clinical
practice (227,239).

Frovatriptan, naratriptan, and eletriptan are characterized
by longer plasma half-lives (T;,) compared to the other
triptans, with longer duration of action leading to lower
migraine relapse rate (59). Rizatriptan is characterized by
a shorter time to peak plasma level (T,.x) compared to
other triptans, suggesting a faster onset of action.
Almotriptan and naratriptan are characterized by a higher
oral bioavailability compared to other triptans, suggesting
a more consistent efficacy over multiple attacks.
Eletriptan is characterized by higher lipophilicity
compared to other triptans, with higher potential to cross
the blood-brain-barrier, which suggests central sites of
action able to putatively increase the treatment efficacy
as well as the risk of central nervous system adverse
events (211).

Topic: Do triptans show relevant drug-to-drug interactions?.
Suggestion 1: A dose adjustment of rizatriptan (i.e., reduc-
tion of the rizatriptan dose from 10 mg to 5 mg) is recom-
mended in subjects with migraine taking propranolol.

Rationale 1: Rizatriptan is metabolized by monoamine
oxidase A (MAO-A) like propranolol metabolites, with a
consequent MAO-A competitive interaction that may
result in an increase in rizatriptan plasmatic level up to
70% when administered together with propranolol (but
not with other p-blockers) (240).

Suggestion 2: Triptans are contraindicated within 24 h
from ergotamine administration.

Rationale 2: Based on the shared potential to induce
vasoconstriction, triptans should not be administered
within 24 h from ergotamine administration (241).

Suggestion 3: Consider frovatriptan, eletriptan or nara-
triptan in subjects with migraine taking MAO inhibitors.
Triptans which are metabolized by MAO (i.e., sumatriptan,
rizatriptan, almotriptan and zolmitriptan) are contraindi-
cated within two weeks from MAO inhibitors treatment.

Rationale 3: Some triptans (i.e., sumatriptan, zolmitrip-
tan, rizatriptan, and less so almotriptan) (242) should not
be concomitantly administered during the treatment with
MAO inhibitors to avoid additive effects potentially result-
ing in the serotonin syndrome. At least two weeks of MAO
inhibitors discontinuation are mandatory to start the admin-
istration of triptans metabolized by MAO (59,241).

Suggestion 4: Eletriptan should not be concomitantly
administered with moderate or strong CYP3A4 inhibitors
drugs.

Rationale 4: Eletriptan is metabolized through the
CYP3A4 system (69). Therefore, precautions are needed
when concomitantly administered within 72 h of drugs inhi-
biting CYP3A4 (e.g., antifungal ketoconazole, macrolide
erythromycin, anti-HIV drugs, verapamil, grapefruit juice).

Suggestion 5: Triptans can be used in combination with
selective serotonin reuptake inhibitors (SSRI) or serotonin
noradrenaline reuptake inhibitors (SNRI) drugs.

Rationale 5: Triptans do not act on the 5-HT, 5 receptors,
and, therefore, as already supported by the American
Headache Society position paper, the risk of serotonin syn-
drome does not increase when they are administered in con-
comitance with SSRI or serotonin noradrenaline reuptake
inhibitors (243,244).

Suggestion 6: Almotriptan should be administered with
caution with strong CYP3A4 inhibitors drugs. Limit
initial almotriptan dose to 6.25 mg and maximum dose to
12.5 mg in any 24-period when used with a strong
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Table 3.2.6. GRADE evidence profile table of oral rizatriptan 5 mg versus oral rizatriptan 10 mg in the acute treatment of migraine attacks

Effect

Ne of patients

Certainty assessment

Relative
(95%

)

Absolute

Rizatriptan 5 Rizatriptan 10
mg

mg

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

(95% CI) Quality

Inconsistency

design

studies

Pain freedom at 2 h - Rizatriptan 5 mg oral vs Rizatriptan 10 mg oral

Critical

SIS IS

Moderate

63/182 (34.6%) 79/188 (42.0%)

Not serious Not serious None

Not

Not
applicable®

serious

RCT

?Only one trial.

CYP3A4 inhibitor. Avoid concurrent use in patients with
impaired hepatic or renal function.

Rationale 6: Almotriptan is metabolized through the
CYP3A4 system (245). Strong CYP3A4 inhibitors may
increase the serum concentration of the drug. Therefore,
precautions are needed when concomitantly administered
with drugs inhibiting CYP3A4 (e.g., anti-fungal
ketoconazole).

Suggestion 7: Zolmitriptan should be administered with
caution with cimetidine. Limit the maximum single dose of
zolmitriptan to 2.5 mg, and do not exceed 5 mg in a 24-h
period, when co-administered with cimetidine (246).

Rationale 7: Cimetidine may increase the serum concen-
tration of zolmitriptan. The mechanism of this interaction
has not been fully investigated, but cimetidine-mediated
inhibition of CYP1A2, an enzyme responsible for zolmi-
triptan metabolism, likely contributes (246).

Topic: How should triptans be used to treat menstrual
migraine?. Suggestion: Triptans may be used for the acute
treatment of menstrual attacks or for their short-term pre-
ventive treatment (short-term prevention) when given two
to three days prior to onset of menstruation.

Rationale: Menstrual migraine attacks are often severe
and disabling and they warrant migraine-specific treatment
and prevention, especially in case of increased frequency,
pain severity, and duration. In a review comparing studies
investigating acute treatment of menstrual migraine
attacks, rizatriptan 10 mg showed the best overall evidence
(2 h pain freedom and pain relief between 2 and 24 h) (247).
For short-term prevention, Maasumi et al. provided data
supporting the use of frovatriptan 2.5 mg daily or twice
daily and zolmitriptan 2.5 mg twice or three times daily
(247). In a systematic review, naratriptan was least effective
when compared to zolmitriptan and frovatriptan (248).

Topic: Can triptans be used during pregnancy?. Suggestion:
The use of triptans during pregnancy could be considered
as a second line approach in the case of acetaminophen
failure. Among triptans, sumatriptan, naratriptan, and riza-
triptan should be preferred.

Rationale: Although data from several population-based
and registry studies support the safety of triptans during
pregnancy in terms of teratogenicity (especially for suma-
triptan, naratriptan, and rizatriptan), there are still conflict-
ing results about an increased risk of premature birth
(249-251).

Topic: Can triptans be used during lactation?. Suggestion: The
use of triptans during lactation could be considered as a
second line approach in the case of NSAIDs failure.
Among triptans, eletriptan should be preferred.
Breastfeeding pause for 12 h after the intake of a triptan
can be considered as a cautionary approach.



Ornello et al.

51

Figure 3.2.22. Forest plot showing the comparison between sumatriptan and placebo for the outcome pain freedom at 2 h in patients

with migraine.

Rationale: Triptans efficacy, safety and tolerability
during lactation have not been extensively studied although
categorized as “usually compatible” with breastfeeding by
the American Academy of Pediatrics guidelines/consen-
sus/position paper (252). Among triptans, eletriptan
might be theoretically less likely to be transferred into

breastmilk, due to its high protein bounding compared to
other triptans (253).

Topic: Triptans and renal impairment. Suggestion: In subjects
with severe renal impairment (CrCl < 15) almotriptan, riza-
triptan and eletriptan are contraindicated while almotriptan
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Figure 3.2.23. Forest plot showing the comparison between sumatriptan and placebo for the outcome pain relief at 2 h in patients
with migraine.

can be administered at the maximum dose of 12.5 mg over impairment a dose adjustment is needed for rizatriptan
24 h (254). No dose adjustments are needed for zolmitriptan  (no more than 5 mg over 24 h) and eletriptan (no more
and frovatriptan. In subjects with mild to moderate renal than 20 mg over 24 h) (254).
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Figure 3.2.24. Forest plot showing the comparison between sumatriptan and placebo for the outcome pain freedom at 2 h in patients

with migraine.

Topic: Triptans and hepatic failure. Suggestion: In subjects
with severe hepatic impairment all triptans are contraindi-
cated, with the exception of zolmitriptan which, due to its
predominantly renal excretion, can be administered at a
maximum dose of 5 mg over 24 h (254). In subjects with
mild to moderate hepatic impairment no dose adjustments
are needed for frovatriptan while a dose adjustment is
needed for rizatriptan (no more than 5 mg over 24 h), suma-
triptan (no more than 25-50 mg over 24 h), naratriptan
(1 mg-2.5 mg over 24 h), zolmitriptan (1.25-5 mg over
24 h), and almotriptan (6.25-12.5 mg over 24 h).

Topic: When should triptans be considered for the acute
treatment of migraine attacks?. Suggestion: We suggest trip-
tans as first-line medication in subjects with severe and dis-
abling migraine attacks. Moreover, we suggest considering
triptans as second-line medication when over-the-counter
analgesics are not effective in subjects with mild to moder-
ate migraine attacks.

Rationale: Two basic approaches to the acute treatment
of migraine attacks have been identified based upon

attack severity and migraine related disability: the stratified
and the step-care-across-attacks approaches (255). In the
stratified approach, suggested as the most effective
approach based on evidence, the choice of medication is
guided by attack severity and disability. Essentially, sub-
jects with migraine attacks characterized by severe pain
intensity and great disability are initially started on
triptan, whereas subjects with attacks characterized by
low pain intensity and disability are started on NSAID
first, while triptans will be proposed as second line if
NSAID treatment proves unsuccessful. Contrariwise, in
the step-care-across-attacks approach, a less expensive
non-migraine-specific medication is chosen as the first
therapeutic option regardless of attack severity. If the medi-
cation proves unsuccessful, migraine-specific options are
proposed for subsequent attacks. In other words, NSAIDs
or another non-specific analgesic is administered first and,
if not beneficial, a triptan should be preferred in subsequent
attacks. The “step-care-across-attacks” approach may be
burdened by several treatment failures before arriving at
the effective medication.
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Figure 3.2.25. Forest plot showing the comparison between sumatriptan and placebo for the outcome pain relief at 2 h in patients
with migraine.

Figure 3.2.26. Forest plot showing the comparison between sumatriptan 50 mg and sumatriptan 100 mg for the outcome pain
freedom at 2 h in patients with migraine.
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Table 3.2.8. GRADE evidence profile table of sumatriptan 50 mg versus sumatriptan 100 mg in the acute treatment of migraine attacks

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

Placebo  (95% Cl)

Sumatriptan

design

studies

Pain freedom at 2 h — Sumatriptan 50 mg oral vs Sumatriptan 100 mg oral

89 less per 1000 ®PDD  Critical

RR 0.84
(0.69 to 1.01)

162/290
(55.9%)

135/288
(46.9%)

None

Not serious Not serious

Not Not serious

serious

RCT

High

(from 173 less to 6

more)

Wide confidence interval.

F

3.3 Paracetamol (Acetaminophen)

Introduction

Paracetamol, also known as acetaminophen, is one of the
most frequently used over-the-counter medications for the
treatment of acute pain, including headaches (256). It has
a lower risk of gastric bleeding compared to other analge-
sics, even if at the expense of a risk for liver toxicity
(257,258). Paracetamol is often recommended for pediatric
migraine. Some clinicians also suggest the use of paraceta-
mol for the treatment of acute migraine attacks during preg-
nancy, although the evidence on the safety of fetal exposure
to the drug is conflicting (259-262).

Paracetamol has a weak anti-inflammatory action and
the mechanisms by which it causes analgesia are not fully
understood. Various proposed mechanisms include the
inhibition of cyclooxygenases (24,263,264), the involve-
ment of serotonergic pathways, and interactions with the
endocannabinoid system (265).

This section systematically analyzes existing data on the
efficacy of paracetamol, critically evaluating controlled
studies that have explored its role in treating acute migraine
attacks. The section is concerned with paracetamol alone,
while combinations of paracetamol with other acute medi-
cation are reviewed in Section 3.4.

Section-specific methods

This section followed the general procedure to develop this
guideline.

Search strings for systematic review/meta-analysis and
for additional RCTs are reported in Online Appendix 3.3.1.

Results

In total, we retrieved 1152 references for systematic
reviews and meta-analyses. Following the removal of
duplicates and completion of screening stages, we
included 35 articles.

Eventually, we identified two meta-analyses as source of
randomized controlled trials (RCTs) (24,264). After thor-
ough analysis of the full texts of these RCTs, we included
three of them in the qualitative synthesis (118,266,267)
(Figure 3.3.1).

In our search for RCTs, we initially retrieved 1134 refer-
ences. After removing duplicates, 1026 references remained
for analysis. Considering that the most recent included sys-
tematic review/meta-analysis on the topic was published in
2014, the analysis of additional RCTs was performed for
papers published after that year, ultimately including no
additional RCTs. From the literature search update per-
formed in May 2023 and November 2023, we retrieved
115 references. No additional studies were included from
this subsequent search (Figure 3.3.2).
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Figure 3.2.27. Forest plot showing the comparison between sumatriptan 50 mg and sumatriptan 100 mg for the outcome pain

freedomé at 2 h in patients with migraine.

Figure 3.2.28. Forest plot showing the comparison between sumatriptan 50 mg and sumatriptan 100 mg for the outcome pain relief

at 2 h in patients with migraine.

In total, three studies were included in the literature review
and subsequent quantitative synthesis (meta-analyses) for the
development of the evidence-based guideline. All the studies
provided a comparison between an active drug and placebo,
and all are discussed below.

PICO 3.3.1. In subjects with migraine, is paracetamol
superior to placebo in the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We identified three RCTs (118,266,267)
comparing oral paracetamol 1000 mg to placebo in subjects
with migraine that met the criteria for main evidence,
though they reported an unclear risk of bias (Figures 3.3.3
and 3.3.4).

The pooled analysis of those three studies revealed a sig-
nificant benefit of orally administered paracetamol (1000
mg) over placebo for both outcomes - pain freedom at 2 h
and pain relief at 2 h. The quality of evidence for both out-
comes was considered high (Table 3.3.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.3.1

In subjects with migraine, we recommend oral paraceta-
mol 1000 mg for the acute treatment of migraine attacks.
Quality of evidence: High (®ODD)

Strength of the recommendation: Strong (11)

Safety and tolerability of paracetamol. Warnings and contra-
indications: Cases of severe hemolytic anemia following
paracetamol intake have been described in subjects with
glucose-6-phosphate  dehydrogenase deficiency (268).
Paracetamol is also contraindicated for individuals with
moderate-to-severe liver failure, as it can transiently
increase the levels of liver enzymes two to three weeks
after administration (269).

Paracetamol is generally considered safe for managing
migraine in children despite the lack of specifically
designed controlled trials. Regarding the use of paracetamol
during pregnancy, literature is not concord in affirming its
safety (270). Some — but not all — studies warn that
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Figure 3.2.29. Forest plot showing the comparison between oral zolmitriptan and placebo for the outcome pain freedom at 2 h in

patients with migraine.

paracetamol exposure during pregnancy might be asso-
ciated with the risk of some neurodevelopmental and endo-
crine alterations in the newborn (262,271).

Serious safety concerns: Acute severe liver damage has
been reported following paracetamol overdosage, even if
used to treat migraine attacks (272). Apart from this, a sys-
tematic review addressing migraine treatment indicates that
the incidence of severe adverse events with paracetamol is
comparable to that of placebo (24).

Tolerability: No significant concerns regarding the toler-
ability of paracetamol have been identified.

Expert-based opinions

Optimization of paracetamol use
Topic: Paracetamol 1000 mg vs Placebo

Suggestion: We recommend administering 1000 mg of
paracetamol orally at the onset of migraine symptoms. If
the initial dose is not effective, a second dose can be
taken after a 6-h interval. We do not recommend more
than two 1000-mg doses over a 24-h period. In case of inef-
ficacy of the second dose, we advise using a different acute
drug.

Rationale: Paracetamol 1000 mg demonstrated efficacy
and safety in managing acute migraine attacks. However,
as with other acute drugs including NSAIDs and triptans,
when the frequency of intake increases, the risk of develop-
ing a medication overuse headache also raises (7,273,274).

3.4 Combination analgesics

Introduction

The complex pathophysiological mechanisms of migraine
underpin the variety of migraine symptoms including not
only pain, but also nausea, photophobia, phonophobia
and other autonomic symptoms. This may explain why
none of the currently available monotherapies provides
broad coverage of the multiple pathogenic processes in
migraine (27,61,63,64,81,275-280). Combining drugs
with different mechanisms of action and targeting different
peripheral or central migraine mechanisms has a theoretical
synergistic therapeutic effect. Furthermore, combining dif-
ferently acting analgesics could lead to the use of a lower
dosage of the individual drugs, with a lower expected inci-
dence of side effects (281-284). Several drug combinations
are commercially available, although their availability
varies greatly from country to country in both composition
and dosage. They include two-drug or three-drug
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Figure 3.2.30. Forest plot showing the comparison between oral zolmitriptan and placebo for the outcome pain relief at 2 h in

patients with migraine.

combinations, such as aspirin, paracetamol, and caffeine
(APC), oral metoclopramide plus aspirin, sumatriptan/
naproxen and rizatriptan/paracetamol. The three-drug com-
bination APC is the first over-the-counter (OTC) medica-
tion registered for acute migraine treatment in the United
States (US) in 1998. As for the individual molecules,
acetylsalicylic acid mechanisms of action in migraine are
based on the inhibition of cyclooxygenase activity resulting
in the platelet aggregation and plasma extravasation in the
context of neurogenic inflammation, involving meningeal
vessels, and its central action on the modulation of pain
transmission (285-290). The analgesic property of the non-
opioid, non-salicylate medication paracetamol may involve
spinal and supraspinal actions, although the exact mechan-
ism of action is unknown (291). On the other hand, caffeine
is a methylxanthine used in several analgesic preparations
because of its central cholinergic analgesia (292). Its antino-
ciceptive effect is attributed to an inhibition of cyclooxy-
genase activity and adenosine receptor antagonism both at
central and peripheral levels (293). It is used as an adjuvant
in the treatment of both pain and headache (294,295).
Caffeine alone shows analgesic properties in several

clinical pain conditions (296). The observed synergism of
acetylsalicylic acid, paracetamol, and caffeine on the inhib-
ition of PGE 2 synthesis in microglial cells, a common
model for the COX-2 inhibiting activity of non-steroidal
anti-inflammatory drugs, may partly explain these effects
(297). Furthermore, coadministration of caffeine and
acetylsalicylic acid or other analgesics has been demon-
strated to increase plasma acetylsalicylic acid concentration
and the mechanism of this increase may involve plasma
protein binding displacement (298). The dopamine receptor
antagonist metoclopramide is indicated in many patho-
logical conditions to treat nausea and vomiting including
migraine (299). Metoclopramide in oral, suppository or par-
enteral form has been shown to improve gastrointestinal
motility enhancing the absorption of other drugs and is
effective in relieving nausea and vomiting frequently asso-
ciated with migraine (300,301). Combinations containing
oral metoclopramide plus an analgesic, in particular acetyl-
salicylic acid, may be a valid therapeutic option for patients
when triptans are contraindicated or not tolerated or for
those patients who frequently experience nausea and vomit-
ing as associated symptoms (301). Notably, there is
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Figure 3.2.31. Forest plot showing the comparison between oral zolmitriptan 5 mg and oral zolmitriptan 2.5 mg for the outcome

pain freedom at 2 h in patients with migraine.

Figure 3.2.32. Forest plot showing the comparison between oral zolmitriptan 5 mg and oral zolmitriptan 2.5 mg for the outcome

pain relief at 2 h in patients with migraine.

evidence suggesting that intravenous metoclopramide alone
might be effective for migraine treatment in emergency
department settings (302-304). Opioids in combination
with analgesics are commonly prescribed for the manage-
ment of acute migraine pain especially in the US (305-
307). As far as the mechanism of action is concerned, tra-
madol specifically appears to reduce pain centrally
binding weakly to p-opioid receptors and inhibiting sero-
tonin and norepinephrine reuptake, and codeine is consid-
ered a weak narcotic central analgesic (308).

The combination of ergotamine/caffeine is indicated to
treat migraine and cluster headache attacks (309), in
patients with severe symptoms or not responding to
NSAIDs or other combination-analgesics (310). The main
component of the combination is ergotamine tartrate, first
used for migraine therapy in the 1920s. Its vasoconstrictor
effect is due to its action on the smooth muscle in the arter-
ial walls. It selectively binds to alpha-adrenergic receptors
thereby stimulating vascular smooth muscle and causing
vasoconstriction in both arteries and veins. Ergotamine
also blocks serotonin 5-HT1B receptors, causing

vasoconstriction in cerebral blood vessels thereby relieving
the pain. It has high affinity for other serotonin receptors,
including 5-HT1A, 5-HT2A, 5-HT2B and dopamine D2,
but it has a central emetic effect (311). The theoretical
basis for using ergotamine tartrate in combination with caf-
feine consists in the putative enhancement of its absorption
(312). Combining drugs containing a triptan and a NSAID/
analgesic agent is also an attractive option for the abortive
treatment of migraine based on the potential synergy of
these drugs both at the central and peripheral levels in the
trigeminovascular system. Specifically, NSAIDs reduce
meningeal inflammation potentially by inhibiting prosta-
glandin production. They also have been shown to block
neurogenic dural plasma extravasation and trigeminal sensi-
tization caused by CGRP-mediated dural vasodilatation
(287). NSAIDs may also be beneficial in treating migraine
with allodynia by preventing central sensitization
(313,314). Among the NSAIDs, naproxen sodium has a
superior safety profile with respect to cardiovascular risk
and is an excellent NSAID for the treatment of migraine
attacks. It suppresses  sensitization of  central
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Table 3.2.10. GRADE evidence profile table of oral zolmitriptan 2.5 mg versus oral zolmitriptan 5 mg in patients with migraine

Effect

No of patients

Certainty assessment

Absolute

Zolmitriptan 5 Relative

Other Zolmitriptan
25 mg

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

mg

Inconsistency

design

studies

Pain freedom at 2 h - Zolmitriptan 2.5 mg oral vs Zolmitriptan 5 mg oral

50 more per 1000 ®S6  Critical

(from 6 less to |18

RR I1.16

170/549 (31%)

195/541
(36.0%)

Not Not serious Not None
serious

applicable®

Very
serious

RCT

Very

(0.98 to

low

more)

1.38)

Pain relief at 2 h - Zolmitriptan 2.5 mg oral vs Zolmitriptan 5 mg oral

20 more per 1000 POS  Critical

(from 55 less to 104

RR 1.04

161/324
(49.7%)

166/322
(51.6%)

Not Not serious Not None
serious

applicable®

Very
serious

RCT

Very

(0.89 to

low

more)

1.21)

*Only one trial.

trigeminovascular neurons in the spinal trigeminal nucleus
in an animal model of intracranial pain (315). It has slower
absorption but a much longer half-life than ibuprofen and
diclofenac (27). Triptans act at the level of trigeminovascu-
lar system as agonists of the serotonin receptors (5-HT
receptors) 1B/1D by blocking the transmission of signals
to the trigeminal nucleus, thereby preventing peripheral
sensitization which is involved in head pain maintenance
(241). The combination of naproxen with triptans has
been proven effective and well tolerated, also in migraine
patients with cutaneous allodynia (316,317).

Section-specific methods

This section followed the general procedure to develop this
guideline.

Search strings for the Guideline on migraine drug com-
bination for systematic review/meta-analysis and for add-
itional RCTs are reported in Online Appendix 3.4.1.

We considered here as “analgesic” any drug that was
intended for the acute treatment of migraine attacks, without
selecting any specific classes of medication. As per the
Methods (Section 2), we excluded intravenous formulations.

Results

Overall, we retrieved 249 references from searching for sys-
tematic reviews and meta-analyses. After duplicate removal
and screening, we included 19 systematic reviews and
meta-analyses (19,20,57,84,283,284,305,318-329)  as
source of randomized controlled trials (RCTs) (Figure 3.4.1).

Overall, we retrieved 655 references from searching for
RCTs and after removing duplicates we had 607 references
to analyze. After screening stages and full text analysis, 33
studies were included in the literature synthesis to develop
the evidence-based guideline (26,27,41,118,166,167,177,
186,189,194,300,327,330-350). From the literature search
update performed in May 2023 and November 2023, we
retrieved 62 and 23 additional references, respectively.
No further studies were included from the search updates
(Figure 3.4.2).

Among RCTs, 19 reported a comparison between an
active combination analgesic and placebo and are presented
in this section. The remaining 14 RCTs reported head-to-head
comparisons and were included in Section 3.9.

Acetylsalicylic Acid + Paracetamol + Caffeine

PICO 3.4.1. In subjects with migraine, is the oral combin-
ation of acetylsalicylic acid 4+ paracetamol 4 caffeine super-
ior to placebo in the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found two RCTs (335,340) addressing
oral acetylsalicylic  acid + paracetamol + caffeine  as
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Figure 3.2.33. Forest plot showing the comparison between zolmitriptan 5 mg nasal spray and oral zolmitriptan 2.5 mg for the

outcome pain relief at 2 h in patients with migraine.

compared to placebo in the acute treatment of migraine
attacks that met the criteria to be included in main evidence
(Figure 3.4.3).

The pooled analysis showed benefits of oral acetylsali-
cylic acid 500 mg+ paracetamol 500 mg + caffeine 130
mg over placebo considering the outcome of pain relief at
2 h (Figure 3.4.3). The quality of evidence was considered
high (Table 3.4.1).

Additional evidence. We found one RCT addressing oral
acetylsalicylic acid + paracetamol + caffeine as compared to
placebo in the acute treatment of migraine attacks that did
not meet the criteria to be included in main evidence (336).
The study showed benefits of oral acetylsalicylic acid 500
mg + paracetamol 500 mg + caffeine 130 mg over placebo
considering the outcome of pain relief at 2 h but not the
outcome of pain freedom at 2 h (Figure 3.4.4 and 3.4.5).
We found one RCT (350) addressing the efficacy of oral
acetylsalicylic acid 250 mg + paracetamol 250 mg + caffeine
65 mg compared to placebo in the acute treatment of
migraine attacks that did not meet the criteria to be included
in the quantitative analysis as it was primarily meant to be a
head-to-head study against ibuprofen 200 mg and did not
consider the outcomes of interest for the present guideline.
The RCT showed benefits of acetylsalicylic acid 250 mg
+ paracetamol 250 mg + caffeine 65 mg over placebo con-
sidering pain intensity scores at 2, 3, and 4 h post-dose.

Evidence-based recommendation for
PICO 3.4.1

In subjects with migraine, we recommend the oral com-
bination of acetylsalicylic acid 500 mg + paracetamol
500 mg + caffeine 130 mg for the acute treatment of
migraine attacks.

Quality of evidence: High (©DDD)

Strength of the recommendation: Strong (11)

Safety and tolerability of acetylsalicylic acid + paracetamol +
caffeine. Warnings and contraindications: Subjects with
gastrointestinal and liver diseases (in particular,
ongoing/recent  gastritis and/or peptic ulcer or
ulcerative GI disease) should avoid the combination.
Nephropathic patients should also use alternative drugs.
Patients with a bleeding diathesis should avoid acetyl-
salicylic acid. Patients with severe hypertension should
be advised of the potential risk of using combination con-
taining caffeine, especially on a regular basis. Patients
with sleep disturbances should use alternative acute
drugs.

Serious safety concerns: No serious adverse events were
reported.

Tolerability: The fixed combination of acetylsalicylic
acid, paracetamol, and caffeine is in general well tolerated.
The percentage of overall AEs is low, although it substan-
tially varies among studies (from 8% to 17%)
(284,318,319). The most frequently reported AEs are
related to the gastrointestinal system and should be
mostly attributed to acetylsalicylic acid and caffeine
(351). However, a potential cause of contamination of the
results are the gastrointestinal symptoms due to the
migraine attack itself. The regular use of acetylsalicylic
acid is associated with an increased risk of major
bleeding (352). From epidemiological studies there is no
clinically meaningful evidence for nephrotoxicity and risk
for end-stage renal disease with the use of paracetamol in
combined formulation (353,354). Although from the
examined meta-analysis and included trials no alteration
emerged in liver enzymes, there is an increasing number
of registered cases of paracetamol-induced liver
intoxication all over the world (355). These should be con-
sidered, particularly for the regular, daily use of analgesic
combinations containing paracetamol. Regarding caffeine,
the use of combinations containing caffeine should be
limited to two days per week to avoid the risk of medication
overuse (356).
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GRADE evidence profile table of oral zolmitriptan 2.5 mg versus zolmitriptan 5 mg nasal spray in patients with migraine

Table 3.2.11.

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Zolmitriptan 5
mg nasal spray

Other Zolmitriptan
25 mg

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Inconsistency

design

studies

Pain relief at 2 h - Zolmitriptan 2.5 mg oral vs Zolmitriptan 5 mg nasal spray

Critical

SIS IS

45 more per
moderate

RR 1.08

133/235 (56.8%)

121/230
(52.6%)

Not Not serious Not None
serious

applicable®

Not

serious

RCT

1000 (from 51

091 to

less to 153 more)

1.27)

?Only one trial.

Acetylsalicylic acid + metoclopramide

PICO 3.4.2. In subjects with migraine, is the oral combin-
ation of acetylsalicylic acid + metoclopramide superior to
placebo in the acute treatment of migraine attacks (out-
comes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found two RCTs addressing oral acetyl-
salicylic acid + metoclopramide as compared to placebo in
the treatment of acute migraine attack (194,300).

The pooled analysis showed benefits of oral acetylsalicylic
acid 900 mg + metoclopramide 10 mg over placebo consider-
ing the outcomes of pain freedom at 2 h and pain relief at 2 h
(Figures 3.4.6 and 3.4.7). The quality of evidence for both
outcomes was considered moderate (Table 3.4.2).

Additional evidence

None.

Evidence-based recommendation for
PICO 3.4.2

In subjects with migraine, we recommend the oral com-
bination of acetylsalicylic acid 900 mg + metoclopra-
mide 10 mg for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDDO)

Strength of the recommendation: Strong (11)

Safety and tolerability of acetylsalicylic acid + metoclopramide.
Warnings and contraindications: Subjects with gastrointes-
tinal diseases (ongoing/recent gastritis and/or peptic ulcer or
ulcerative GI disease) should avoid using this combination
particularly when the association is frequently used. subjects
with a bleeding diathesis should avoid acetylsalicylic acid
use. subjects with extrapyramidal disorders should also be
advised to avoid acetylsalicylic acid use and metoclopramide
combination especially for long term use.

Serious safety concerns: Acetylsalicylic acid use plus
metoclopramide is generally well tolerated, with most
adverse events being of mild or moderate severity and self-
limiting. Overall, single doses of acetylsalicylic acid use,
with or without metoclopramide, did not cause significantly
more adverse events than placebo in the evaluated studies
(321).

Tolerability: There are no specific concerns regarding
the tolerability of the combination between acetylsalicylic
acid and metoclopramide. Referring to single drugs,
adverse events of acetylsalicylic acid include gastrointes-
tinal symptoms (such as stomachache, diarrhea, nausea
and vomiting, these latter may be not easily distinguishable
from associated symptoms related to migraine attack) drow-
siness, dizziness, weakness and rarely extrapyramidal reac-
tions such as acute dystonia or tardive dyskinesia (357-
359). There are observations of long-term use of
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Figure 3.2.34. Summary of evidence-based recommendations on triptans for the acute treatment of migraine attacks.
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Figure 3.3.1. Meta-analysis selection flow chart - paracetamol.

metoclopramide inducing a Parkinsonian syndrome.
However, there are no reports of these symptoms in outpa-
tients using metoclopramide as an adjunctive treatment of
migraine attacks (360). The regular use of aspirin is asso-
ciated with an increased risk of major bleeding (352).
This adverse event has not been described in trials assessing
aspirin with metoclopramide as migraine acute attack. The
risk of medication overuse is theoretically not excluded also

for ASA + metoclopramide but description of this second-
ary headache due to the regular, daily, or almost daily use
is lacking in the literature.

Paracetamol + tramadol

PICO 3.4.3. In subjects with migraine, is the oral combin-
ation of paracetamol + tramadol superior to placebo in the
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Figure 3.3.2. RCTs selection flow chart - paracetamol.
*trials published since 2014 were screened.

Figure 3.3.3. Forest plot showing the comparison between oral paracetamol 1000 mg and placebo for the outcome pain freedom at
2 h in patients with migraine.

Figure 3.3.4. Forest plot showing the comparison between oral paracetamol 1000 mg and placebo for the outcome pain relief at 2 h
in patients with migraine.
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GRADE evidence profile table for oral paracetamol 1000 mg versus placebo

Table 3.3.1.

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Paracetamol
1000mg

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Placebo

design

studies

Pain freedom at 2 h - Paracetamol 1000 mg oral vs Placebo

82 more per OPDP  Critical

36/350  RR 1.80
(10.3%)

68/367 (18.5%)

Not serious Not serious None

Not Not serious

serious

RCTs

1.000 High

(from 25 more to

(124 to

2.62)

167 more)

Pain relief at 2 h - Paracetamol 1000 mg oral vs Placebo

200 more per @®DPD  Critical

RR 1.55

127/350
(36.3%)

207/367 (56.4%)

None

Not serious Not serious

Not Not serious

serious

RCTs

1.000 High

(from 112 more to

(131 to

1.82)

298 more)

acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT addressing oral para-
cetamol + tramadol as compared to placebo in the acute
treatment of migraine attack (347). The study showed ben-
efits of oral paracetamol 650 mg + tramadol 75 mg over
placebo considering the outcomes of pain freedom at 2 h
and pain relief at 2 h (Figures 3.4.8 and 3.4.9). The
quality of evidence for both outcomes was considered
low (Table 3.4.3).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.4.3

In subjects with migraine, we recommend the oral com-
bination of paracetamol 650 mg + tramadol 75 mg for
the acute treatment of migraine attacks.

Quality of evidence: Moderate (DDDO).

Strength of the recommendation: Weak (1).

[NOTE: Considering the risk associated with the class
of opioids, their use in the acute treatment of migraine
should be considered only when all the other available
options have proved ineffective. |

Safety and tolerability of paracetamol + tramadol. Warnings
and contraindications: The use of paracetamol and tramadol
association in the acute treatment of migraine should be
avoided in people with or at risk for substance abuse or
dependence, subjects with liver disease, severe constipation
or gastrointestinal obstruction, respiratory problems, and
pulmonary impairment (361). It should be noted that trama-
dol is an opioid linked to a high risk for dependence and that
opioid overuse is a serious health concern in the general
population (362). Therefore, despite its potential efficacy,
the use of drugs containing opioids for headache should
be discouraged unless other options have been tried and
failed.

Serious safety concerns: Mild adverse events emerged in
the trials included in the meta-analysis, in the absence of
serious AEs (24).

Tolerability: The evaluated studies did not allow to draw
a specific tolerability profile of the combination of paraceta-
mol and tramadol. A previous review showed that the drug
is well tolerated when taken occasionally (363). Evidence
regarding the safety and tolerability of the repeated use of
opioid-containing medications in the treatment of migraine
is lacking (324). More common side effects to paracetamol
and tramadol combination include nausea, vomiting, consti-
pation, diarrhea, confusion or nervousness, sleep distur-
bances. In addition, tramadol can cause serotonin
syndrome, hypoglycemia, hyponatremia, and seizures
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Figure 3.4.1. Meta-analysis selection flow chart - combination analgesics.

(364). The risk of presenting adverse events to this combin-
ation is greater in the case of regular and prolonged use.
Taking high or repeated doses of the combination should
be avoided because they can lead to addiction.
Furthermore, there is no evidence that, at equivalent anal-
gesic efficacy, weak opioids carry a lower risk of addiction

than low-dose morphine. Patients receiving medications
containing opioids have higher risk of developing medica-
tion overuse headache (MOH) compared with other treat-
ments. Withdrawal symptoms may occur when these
drugs - including the association of paracetamol with trama-
dol - are stopped abruptly (320).
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Figure 3.4.2. RCTs selection flow chart - combination analgesics.

Figure 3.4.3. Forest plot showing the comparison between oral acetylsalicylic acid 500 mg + paracetamol 500 mg + caffeine 130 mg
and placebo for the outcome pain relief at 2h in patients with migraine.

Paracetamol + codeine

PICO 3.4.4. In subjects with migraine, is the oral combin-
ation of paracetamol 4 codeine superior to placebo in the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
paracetamol + codeine to placebo in the acute treatment of
migraine attacks (26). This RCT did not meet the criteria
for main evidence. The quality of evidence was considered
very low.

The study showed benefits of oral paracetamol 400 mg +
codeine 25 mg over placebo considering the outcomes of

pain freedom at 2 h (Figure 3.4.10) and pain relief at 2 h
(Figure 3.4.11).

Evidence-based recommendation for
PICO 3.4.4

In subjects with migraine, we suggest the oral combin-
ation of paracetamol 400 mg + codeine 25 mg for the
acute treatment of migraine attacks.

Quality of evidence: Very low (6O0O).

Strength of the recommendation: Weak (1).

[NOTE: Considering the risk associated to the class of
opioids, their use in the acute treatment of migraine
should be considered only when all the other available
options have proved ineffective. |
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GRADE evidence profile table for oral acetylsalicylic acid 500 mg + paracetamol 500 mg + caffeine 130 mg vs placebo in patients with migraine

Table 3.4.1.

Effect

Ne of patients

Certainty assessment

Acetylsalicylic acid 500 mg +
paracetamol 500 mg +

caffeine 130 mg

Absolute

Relative

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

(95% Cl) (95% Cl) Quality

Placebo

design

studies

Pain relief at 2 h — Acetylsalicylic acid 500 mg + paracetamol 500 mg + caffeine 130 mg oral vs placebo

2

262 more DPPP  Critical

per 1.000

RR 1.78

217/645
(33.6%)

None 397/652 (60.9%)

Not serious Not

Not serious

Low

RCTs

High

(157 to

serious

(from 192
more to 340

2.01)

more)

Safety and tolerability of paracetamol 4+ codeine. Warnings
and contraindications: The association of paracetamol and
codeine is contraindicated in patients with hepatic and
renal impairment, respiratory depression due to comorbid
respiratory disorder, paralytic ileus and intestinal obstruc-
tion. Patients with a history of substance abuse should
also avoid this therapy and other drugs not centrally-acting
should be preferred in relation to the risk of MOH (365).
Codeine is an opioid whose use is associated with a high
risk for addiction (366).

Serious safety concerns: No serious side effects emerged
in the trials included in the meta-analysis. However, consid-
ering the risks associated with the class of opioids, their use
in the acute treatment of migraine should be proposed only
when all the other available options have proved
ineffective.

Tolerability: Considering the evidence from RCTs, there
is no specific tolerability profile of paracetamol + codeine.
Considering the two drugs separately, paracetamol is safe
when taken at therapeutic doses; overdose can lead to
serious and even fatal hepatotoxicity in 1-2% of patients.
Nephrotoxicity becomes evident after hepatotoxicity in
most cases, but it should be distinguished from the hepator-
enal syndrome complicating fulminant hepatic failure
(367). The risk of hepatotoxicity and nephrotoxicity
cannot be excluded in patients with regular and sometimes
multi-daily use of the combination including those with
MOH involving this combination (368). The side effects
of codeine are like those of other opioids. Codeine, even
when taken at therapeutic doses, may cause constipation,
nausea, stomach cramps, dizziness, drowsiness, sedation,
and urinary retention. These side effects can occur more fre-
quently in the case of regular daily or multi-daily use of the
drug alone or in combination (369).

Sumatriptan + naproxen

PICO 3.4.5. In subjects with migraine, is the oral combin-
ation of sumatriptan + naproxen superior to placebo in the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. We found four RCTs (327,332,341,346)
addressing oral sumatriptan + naproxen as compared to
placebo in the acute treatment of migraine attacks.

The pooled analysis showed benefits of oral sumatriptan
85 mg + naproxen 500 mg versus placebo considering the
outcome of pain freedom at 2 h; more limited evidence
coming from two RCTs did not show benefits considering
the outcome of pain relief at 2 h (Figure 3.4.12 and
3.4.13). The quality of evidence for both outcomes was
considered low (Table 3.4.5).
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Figure 3.4.4. Forest plot showing the comparison between oral acetylsalicylic acid 500 mg + paracetamol 500 mg + caffeine 130 mg
and placebo for the outcome pain freedom at 2h in patients with migraine.

Figure 3.4.5. Forest plot showing the comparison between oral acetylsalicylic acid 500 mg + paracetamol 500 mg + caffeine 130 mg
and placebo for the outcomes pain relief at 2h in patients with migraine.

Additional evidence. We found three RCTs (27,41,186)
addressing oral sumatriptan + naproxen as compared to
placebo in the acute treatment of migraine attacks that did
not meet the criteria to be included in main evidence. The
overall risk of bias was considered unclear, and the
quality of evidence was considered very low.

One RCT (41) showed benefits of oral sumatriptan 50
mg +naproxen 500 mg over placebo considering the
outcome pain freedom and pain relief at 2 h; the other
two RCTs (27,186) showed benefits of oral sumatriptan
85 mg + naproxen 500 mg versus placebo in the outcomes
pain freedom and pain relief at 2 h (Figures 3.4.14 and
3.4.15).

Evidence-based recommendation for
PICO 3.4.5

In subjects with migraine, we recommend the oral com-
bination of sumatriptan 85 mg + naproxen 500 mg for
the acute treatment of migraine attacks.

Quality of evidence: Low (©HOO)

Strength of the recommendation: Strong (11)

Safety and tolerability of sumatriptan + naproxen. Warnings
and contraindications: This drug combination should not
be used in subjects with heart disease (including
Wolff-Parkinson-White syndrome), a history of heart
attacks or stroke, uncontrolled high blood pressure, severe
liver disease. Naproxen should not be used in patients
with actual gastrointestinal disorders, in particular gastritis
or ulcers. Patients using Monoamine Oxidase inhibitors in
the past 14 days should avoid sumatriptan and naproxen
combination due to the potentially dangerous drug interac-
tions (370,371).

Serious safety concerns: Only one serious adverse event
was related to study medication in the study of Brandes and
collaborators, in a patient with several cardiovascular risk
factors who experienced heart palpitations and for this was
admitted to hospital (27). Other severe side effects were
reported (seven participants in the study by Lipton et al.
(186)), none of which were considered related to study medi-
cation or occurred within 72 h of receiving study medication.

Tolerability: Adverse events to sumatriptan/naproxen
combination are mostly mild or moderate in severity and
rarely lead to withdrawal. The most frequently reported
side effects include: paresthesia, dizziness, somnolence,
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Figure 3.4.6. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg + metoclopramide 10 mg and placebo for

the outcome pain freedom at 2h in patients with migraine.

Figure 3.4.7. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg + metoclopramide 10 mg and placebo for

the outcome pain relief at 2h in patients with migraine.

nausea, dyspepsia, dry mouth, and chest discomfort
(20,317). However, the incidence of any specific event in
individual studies is low (less than 4%).

Rizatriptan + paracetamol

PICO 3.4.6. In subjects with migraine, is the combination
of oral rizatriptan 4 paracetamol superior to placebo in the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT (118) addressing oral
rizatriptan + paracetamol as compared to placebo in the
acute treatment of migraine attacks that met the criteria
for main evidence.

The study showed benefits of oral rizatriptan
10 mg + paracetamol 1000 mg over placebo considering
the outcomes of pain freedom at 2 h and pain relief
at 2 h (Figure 3.4.16 and 3.4.17). The quality of

evidence for both outcomes considered low
(Table 3.4.6).

Despite the low quality of evidence and the low
number (<100) of subjects included in the trial, we never-
theless provided a strong recommendation for the use of
rizatriptan 10 mg + paracetamol 1000 mg, as both drugs
alone were associated with high efficacy over placebo

(see Sections 3.2 and 3.3).

was

Additional evidence. None.

Evidence-based recommendation for
PICO 3.4.6

In subjects with migraine, we recommend the oral com-
bination of rizatriptan 10 mg + paracetamol 1000 mg for
the acute treatment of migraine attacks.

Quality of evidence: Low (DHOSO)

Strength of the recommendation: Strong (11)
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Table 3.4.2. GRADE evidence profile table for oral acetylsalicylic acid 900 mg + metoclopramide 10 mg versus placebo in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute
(95% CI) (95% Cl)

Relative

Acetylsalicylic acid 900 mg placebo -
+ metoclopramide 10 mg main

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

design

studies

Pain freedom at 2 h — Acetylsalicylic acid 900 mg + Metoclopramide 10 mg oral vs Placebo

el e =) Critical

Moderate

231 more
per 1.000

(from 41 more

RR 4.11

27/364
(7.4%)

117/374 (31.3%)

Not serous Not None
serious

Not serious

Serious

RCTs

2

(155 to

10.90)

to 734 more)

Pain relief at 2 h — Acetylsalicylic acid 900 mg + Metoclopramide 10 mg oral vs Placebo

[T T=) Critical

Moderate

295 more
per 1.000

(from 196
more to 415

RR 2.10

97/362
(26.8%)

209/370 (56.5%)

Not serious Not serous Not None
serious

Serious

RCTs

2

(1.73 to

2.55)

more)

Safety and tolerability of rizatriptan + paracetamol. Warnings
and contraindications: The association should be avoided in
subjects with contraindications to the individual drugs con-
tained in the combination. They include subjects with car-
diovascular, cerebrovascular, and peripheral vascular
diseases, renal and hepatic impairment and gastrointestinal
diseases (328,372,373).

Serious safety concerns: No serious adverse events have
been reported in the single study included in the
meta-analysis (118).

Tolerability: The most common side effects are dizzi-
ness, hot flashes, nausea or vomiting, sleepiness or
unusual drowsiness, tiredness, or weakness. The combin-
ation rizatriptan + paracetamol was well tolerated as each
of the individual agents (209). The frequent use of this
drug association theoretically poses the risk of the develop-
ment of medication overuse, although no data is available
on this specific combination.

Ergotamine + caffeine

PICO 3.4.7. In subjects with migraine, is the oral combin-
ation of ergotamine + caffeine superior to placebo in the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing ergota-
mine + caffeine to placebo in the acute treatment of
migraine attacks (167).

The study did not show benefits of oral ergotamine 2 mg
+ caffeine 200 mg over placebo considering the outcome
pain freedom at 2 h, whereas it showed significant benefit
in the outcome pain relief at 2h (Figure 3.4.18 and
3.4.19). The quality of evidence was downgraded to very
low due to the imprecision of results (the clinical decision
threshold was included in the confidence interval).

Evidence-based recommendation for
PICO 3.4.7

In subjects with migraine, we suggest the oral combin-
ation of ergotamine 2 mg + caffeine 200 mg for the
acute treatment of migraine attacks.

Quality of evidence: Very low (GOOO)

Strength of the recommendation: Weak (1)

Safety and tolerability of ergotamine + caffeine. Warnings and
contraindications: Contraindications to the combination of
ergotamine + caffeine are especially related to ergotamine.
Ergotamine is contraindicated in patients with peripheral
vascular disease, including thromboangiitis obliterans
(Buerger’s disease), luetic arteritis, severe arteriosclerosis,
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Figure 3.4.8. Forest plot showing the comparison between oral paracetamol 650 mg + tramadol 75 mg and placebo for the outcome

pain freedom at 2h in patients with migraine.

Figure 3.4.9. Forest plot showing the comparison between oral paracetamol 650 mg + tramadol 75 mg and placebo for the outcome

pain relief at 2h in patients with migraine.

thrombophlebitis, and Raynaud’s phenomenon, coronary
artery disease (in particular unstable or vasospastic
angina), uncontrolled hypertension, a stroke history,
kidney and liver diseases due to the vasoconstrictive
effects of the drugs (309).

Serious safety concerns: Serious adverse effects of
ergotamine tartrate are related only to excessive dosage or
abuse and they include ergotism, resulting in some cases
in peripheral or cerebral ischemia and myocardial infarction
(374,375). Cases of ergotamine poisoning and overdose
symptoms are rare today due the availability of specific
anti-migraine medications such as triptans with fewer side
effects. In the case of intoxication symptoms, treatment
consists of drug withdrawal, which could by itself relieve
the above symptoms and, in some cases, also the adminis-
tration of sodium nitroprusside, along with low molecular
weight dextran and heparin (376,377).

Tolerability: In the trials evaluating the efficacy and
safety of ergotamine + caffeine combination in the treat-
ment of migraine attacks versus placebo adverse events
were mild-to-moderate, transient and did not result in
treatment-related discontinuations (167).

Common side effects of the combination of ergotamine
+ caffeine are nausea and vomiting after both oral and par-
enteral administration, due to the effect on emetic centers.

Insomnia, dizziness cramps and transient lower limb
muscle pain have also been described (378). A broad
range of side effects can also be attributed to ergotamine
because this drug is not specific for the SHT-1B/1D sero-
tonin receptors. They include chest pain, discomfort, or
tightness, cold hands/feet, muscle pain/weakness, numb-
ness/tingling or a bluish color skin of the fingers or toes,
continuing loss of appetite, increased frequency of urin-
ation, irregular heartbeat, and back pain (379).

Considering the poor safety and tolerability profile of
ergotamine and the availability of other safer vasoconstrict-
ive agents for the acute treatment of migraine, combinations
containing ergotamine should be proposed only when other
options have been tried and failed.

Butalbital + paracetamol + caffeine

PICO 3.4.8. In subjects with migraine, is the oral combin-
ation of butalbital + paracetamol + caffeine superior to
placebo in the acute treatment of migraine attacks (out-
comes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT (332) addressing oral
butalbital 50 mg + paracetamol 325 mg + caffeine 40 mg
as compared to placebo in the acute treatment of migraine



Ornello et al.

77

Table 3.4.3. GRADE evidence profile table for oral paracetamol 650 mg + tramadol 75 mg versus placebo in patients with migraine

Effect

Ne of patients

certai nty assessment

Absolute

Relative

Paracetamol 650 mg + placebo -

tramadol 75 mg

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

main

Inconsistency

design

studies

Pain freedom at 2 h — Paracetamol 650 mg + Tramadol 75 mg oral vs Placebo

RR 2.38 128 more per ©ODO Critical
Moderate

(133 to

14/151

None 34/154 (22.1%)

Not serious Not serious

Not

applicable®

Unclear

RCT

1.000
(from 31 more

(9.3%)

4.26)

to 302 more)

Pain relief at 2 h — Paracetamol 650 mg + Tramadol 75 mg oral vs Placebo

Critical

SIS IS)

86/154 (55.8%) 51/151 RR 1.65 220 more per
Moderate

None

Not serious Not serious

Not

applicable®

Unclear

RCT

1.000
(from 91 more

(1.27 to

(33.8%)

2.15)

to 388 more)

?Only one trial.

attacks. The analysis showed no benefit of oral butalbital +
paracetamol + caffeine versus placebo considering the
outcome pain freedom at 2 h (Figure 3.4.20). The quality
of evidence was considered moderate due to the availability
of only one RCT (Table 3.4.7).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.4.8

In subjects with migraine, we suggest against the oral
combination of butalbital 50 mg + paracetamol 325 mg
+ caffeine 40 mg for the acute treatment of migraine
attacks.

Quality of evidence: Low (HOSO).

Strength of the recommendation: Weak ()

Safety and tolerability of butalbital + paracetamol + cdffeine.
Warnings and contraindications: Contraindications to the
use of butalbital include hypersensitivity and porphyria
(380). The combination has a warning for hepatotoxicity
because of the paracetamol component and for tolerance
and addiction because of the butalbital component (380).

Serious safety concerns: Serious adverse effects of butal-
bital 4+ paracetamol + caffeine have not been reported in the
included RCT.

Tolerability: In the RCT evaluating the efficacy and
safety of butalbital + paracetamol + caffeine, no differences
were reported in tolerability between the drug and placebo.

Evidence-based guideline summary

We found two RCTs (335,340) addressing oral acetylsali-
cylic acid + paracetamol + caffeine as compared to
placebo in the acute treatment of migraine attacks that
met the pre-defined criteria to be included in main evidence.
The pooled analysis showed benefits of oral acetylsalicylic
acid 500 mg + paracetamol 500 mg + caffeine 130 mg over
placebo considering the outcome of pain relief at 2h
(Figure 3.4.3). The quality of evidence was considered
moderate (Table 3.4.1). The strength of the recommenda-
tion was considered strong in favor.

We found two RCTs addressing oral acetylsalicylic acid
+ metoclopramide as compared to placebo in the acute
treatment of migraine attacks (194,300). The pooled ana-
lysis showed benefits of oral acetylsalicylic acid 900 mg
+ metoclopramide 10 mg over placebo considering the out-
comes of pain freedom at 2 h and pain relief at 2 h (Figures
3.4.6 and 3.4.7). The quality of evidence for both outcomes
was considered moderate (Table 3.4.3). The strength of the
recommendation was considered strong in favor.

We found one RCT addressing oral paracetamol + tra-
madol as compared to placebo in the acute treatment of
migraine attacks (347). The study showed benefits of oral
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Figure 3.4.10. Forest plot showing the comparison between oral paracetamol 400 mg + codeine 25 mg and placebo for the outcome
pain freedom at 2h in patients with migraine.

Figure 3.4.11. Forest plot showing the comparison between oral paracetamol 400 mg + codeine 25 mg and placebo for the outcome
pain relief at 2h in patients with migraine.

Figure 3.4.12. Forest plot showing the comparison between oral sumatriptan 85 mg + naproxen 500 mg and placebo for the
outcome pain freedom at 2h in patients with migraine.

paracetamol 650 mg + tramadol 75 mg over placebo con- We found one RCT comparing oral paracetamol +
sidering the outcomes of pain freedom at 2 h and pain codeine to placebo in the acute treatment of migraine
relief at 2 h (Figures 3.4.8 and 3.4.9). The quality of evi- attacks (26). This RCT did not meet most of the pre-defined
dence for both outcomes was considered low. The strength  quality criteria and for this reason the quality of evidence
of the recommendation was considered strong in favor. was considered very low. The study showed benefits of

oral paracetamol 400 mg+ codeine 25 mg over placebo
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Figure 3.4.13. Forest plot showing the comparison between oral sumatriptan 85 mg + naproxen 500 mg and placebo for the

outcome pain relief at 2h in patients with migraine.

considering the outcomes of pain freedom at 2 h and pain
relief at 2 h (Figure 3.4.10). The quality of evidence was
considered very low. The strength of the recommendation
was considered weak in favor. The combination should
not be considered as a first choice as we need to consider
the potential risk associated with the use of medications
containing opioids.

We found four RCTs (327,332,341,346) addressing oral
sumatriptan + naproxen as compared to placebo in the acute
treatment of migraine attacks. The pooled analysis showed
benefits of oral sumatriptan 85 mg+ naproxen 500 mg
versus placebo considering the outcome pain freedom at
2h; more limited evidence coming from two RCTs
(27,327) did not show benefits considering the outcome
pain relief at 2 h (Figure 3.4.12 and 3.4.13). The quality of
evidence for both outcomes was considered high
(Table 3.4.5). The strength of the recommendation was con-
sidered weak in favor.

We found one RCTaddressing oral rizatriptan + paraceta-
mol as compared to placebo in the acute treatment of migraine
attacks. This RCT did not meet all the pre-defined quality cri-
teria. The study showed benefits of oral rizatriptan 10 mg +
paracetamol 1000 mg over placebo considering the outcomes
of pain relief at 2 h and pain freedom at 2 h (Figure 3.4.14 and
3.4.15). The quality of evidence for both outcomes was con-
sidered low (Table 3.4.6). The strength of the recommenda-
tion was considered strong in favor.

We found one RCTcomparing ergotamine + caffeine to
placebo in the treatment of acute migraine attack. The
study did not show benefits of oral ergotamine 2 mg + caf-
feine 200 mg over placebo considering the outcome pain
freedom at 2 h, whereas it showed significant benefit in
the outcome of pain relief at 2 h (Figure 3.4.18 and
3.4.19). The quality of evidence for both outcomes was
considered low. The strength of the recommendation was
considered weak in favor.

We found one RCTcomparing butalbital + paracetamol
+ caffeine to placebo in the acute treatment of migraine

attacks. The study did not show benefits of butalbital 50
mg + paracetamol 325 mg + caffeine 40 mg over placebo
considering the outcome of pain freedom at 2 h
(Figure 3.4.20). The quality of evidence was considered
moderate (Table 3.4.7). The strength of the recommenda-
tion was considered weak against.

Expert-based opinion

Topic: When should a combination analgesic be taken during a
migraine attack?. Suggestion: All oral combinations should
be preferentially taken at the beginning of an attack. Oral
combinations of symptomatic drugs should be preferred
for the treatment of moderate to severe migraine headache
that usually does not satisfactorily respond to treatment
with a single drug.

Rationale: The mechanism of action of oral combina-
tions of drugs for acute treatment of migraine comes from
the summation of the components’ effects, each component
having a different mechanism of action, resulting in an add-
itional analgesic effect (381,382). Indeed, monotherapy
does not always provide rapid, consistent, and complete
relief for all subjects with migraine, while polytherapy,
modulating two or more biological systems, may be more
effective (284). For example, the triple oral combination
of acetylsalicylic acid, paracetamol and caffeine, taken
early in the attacks, seems to be much quicker and more
effective than monotherapy (383). An oral combination of
paracetamol + tramadol, or paracetamol + codeine, is indi-
cated for the acute treatment of migraine attacks of moder-
ate intensity, when paracetamol alone fails to effectively
relieve headache. Opioid-containing combination analge-
sics should not be used routinely and as a first-line
therapy (320) due to the high risk for addiction and
overuse (see above). They should be avoided in attacks
because both tramadol and codeine can worsen their symp-
toms, while the association of acetylsalicylic acid + meto-
clopramide or paracetamol + domperidone may be the
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Table 3.4.5. GRADE evidence profile table for oral sumatriptan 85 mg + naproxen 500 mg versus placebo in migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative
(95% Cl)

Sumatriptan 85 mg +

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

Placebo

naproxen 500 mg os

design

studies

Pain freedom at 2 h — Sumatriptan 85 mg + Naproxen 500 mg oral vs Placebo

PPPP  Ciritical

171/1363 RR 2.97 247 more per

(12.5%)

None 509/1365 (37.3%)

Not serious Not serious

Not serious

Low

RCTs

High

1.000
(from 194 more
to 309 more)

(2.55 to

3.46)

Pain relief at 2 h — Sumatriptan 85 mg + Naproxen 500 mg oral vs Placebo

182 more per ®PO6  Critical

RR 1.54

324/963
(33.6%)

570/948 (60.1%)

Not serious  Serious® None

Serious®

Low

RCTs

1.000 Low

(from 74 fewer

(0.78 to

3.03)

to 683 more)

*Very different results across trials; "confidence interval included the threshold for clinical decision.

best choice if migraine headache is accompanied by moder-
ate or severe nausea (300,333).

Oral combination of ergotamine + caffeine can be used
when rizatriptan or sumatriptan alone or in combination
with naproxen or paracetamol are ineffective or only par-
tially effective (309).

Topic: When should a combination analgesic drug be taken
during an attack of migraine with aura?. Suggestion: It is
advisable to avoid taking oral combination drugs containing
triptans during the aura phase. The combination should be
taken when the aura is terminated and possibly at the begin-
ning of the headache phase. This is not the case with a com-
bination of drugs containing paracetamol, acetylsalicylic
acid and caffeine, which can be taken preferentially at the
beginning of aura with the aim to avoid or reduce headache.

Rationale: Previous studies indicated that triptans,
including sumatriptan, were not effective in relieving
migraine when taken during the migraine aura phase and
other studies also suggest that triptans were unable to
reduce headache when it starts during the aura phase.
Therefore, based on the lack of evidence of a positive
effect on aura, the recommendation to avoid administration
at the aura onset can be extended to oral combination drugs
containing triptans (221,222,384,385).

Topic: What to do in case of headache relapse after initial
response to a combination analgesic?. Suggestion: A reason-
able therapeutic option is to use a second dose of the same
combination of drugs or use another anti-migraine options
(rescue medication), preferring alternative routes (rectal or
intramuscular or intravenous in the Emergency Room
setting or during hospitalization) when nausea and vomiting
are prevalent. Clinicians’ decision on which medication to
prescribe for recurrence should be guided by considerations
such as contra-indications, side effects, and the patient’s
previous overall experience with these medications.
Rationale: Migraine relapse is one of the main problems
in clinical practice. Rates of headache relapse vary consist-
ently among studies and depend on the definition of relapse.
Relapse does not appear to be related to initial clinical effi-
cacy but is influenced by the pharmacological and pharma-
cokinetic properties of the individual drugs in the
combinations. If migraine relapses after an initial relief
due to an anti-migraine combination drug, an additional
dose can be administered at least 2 h after the previous
intake (281). When attacks recur very frequently, it is advis-
able to switch to another anti-migraine formulation (alone
or in combination). For combination of drugs containing
aspirin and paracetamol, aspirin and metoclopramide, para-
cetamol combined with mild opioids, triptans should be
considered as alternatives, especially those with a longer
half-life (e.g., frovatriptan, eletriptan). In the case of
partial efficacy, it can be useful to combine the triptan
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Figure 3.4.14. Forest plot showing the comparison between oral sumatriptan 50 mg + naproxen 500 mg and placebo, or sumatriptan
85 mg + naproxen 500 mg and placebo for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.4.15. Forest plot showing the comparison between oral sumatriptan 50 mg + naproxen 500 mg versus placebo, or
sumatriptan 85 mg + naproxen 500 mg versus placebo for the outcome pain relief at 2 h in patients with migraine.

with concomitant fast-acting formulations of NSAIDs (e.g.,
naproxen sodium, ibuprofen) (281).

Topic: How many doses of combination analgesics could be
administered per month?. Suggestion: All combination
analgesics should be taken for less than 10 days/month in
order to decrease the risk of development of MOH, because

the use on 10 days per month is considered overuse according
to the International Headache Society criteria for
“Combination-analgesic-overuse headache”[ICHD-3 8.2.5]
(7,234). The misuse or overuse of anti-migraine combination
of drugs is a risk factor for migraine chronification.
Rationale: The overuse of combination analgesics can
favor the evolution to MOH as with the overuse of simple
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Figure 3.4.16. Forest plot showing the comparison between oral rizatriptan 10 mg + paracetamol 1000 mg and placebo for the

outcome pain freedom at 2h in patients with migraine.

Figure 3.4.17. Forest plot showing the comparison between oral rizatriptan 10 mg + paracetamol 1000 mg and placebo for the

outcome pain relief at 2h in patients with migraine.

analgesics and triptans. MOH due to drugs containing trip-
tans, ergotamine, or opioids is more common than those due
to simple analgesics and more difficult to treat
(273,386,387).

Codeine/tramadol-containing analgesics have a great
potential of misuse/overuse or physical and psychological
dependence. In particular, codeine is metabolized in the
liver like morphine, at a rate which varies consistently
among individuals, with quick metabolizers having a
higher risk of overuse and addiction (388). Combination
drugs containing codeine have been found to increase the
risk of MOH in comparison with single analgesics (389).
Drugs containing codeine are therefore not recommended
for chronic migraine because of the limited clinically rele-
vant improvement in terms of sustained pain reduction
and functioning recovery due to codeine in addition to para-
cetamol compared to paracetamol alone, and in the long
run, the risk of dependence outweighs benefits. This is
also true for combination drugs containing tramadol (390).

Ergot derivatives and caffeine-containing products
increase the risk of transition from episodic to chronic
migraine, particularly for those subjects with high headache
frequency. It is generally accepted that ergot derivatives—

which are marketed in combination with caffeine—exert a
relevant influence on the development of MOH, and in
recent years, their use has been restricted to those migraine
patients with severe but low-frequency attacks (391).

Topic: Can pharmacokinetic and pharmacodynamic differences
dffect the choice of combination analgesics?. Suggestion: The
knowledge of the principal pharmacodynamic and pharma-
cokinetic properties of the single components of combin-
ation analgesics is essential for the identification of
specific differences that can affect choice.

Rationale: Drugs containing paracetamol occupy a
prominent place among analgesics. These drugs are well
tolerated at the gastric level and can therefore be advanta-
geously used in the case of intolerance to salicylates and
other NSAIDs or in patients with gastric disorders.

Codeine, in combination with other analgesics such as
paracetamol, has a greater analgesic effect than the individ-
ual components and a longer lasting efficacy. For combin-
ation drugs containing codeine and tramadol, weak
metabolizers and ultra-fast metabolizers have been identi-
fied, the former having a reduced analgesic effect, the
latter an increased risk of side effects due to the two



Ornello et al.

83

Table 3.4.6. GRADE evidence profile table for oral rizatriptan 10 mg + paracetamol 1000 mg versus placebo in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Rizatriptan 10 mg +

Other

Indirectness Imprecision considerations

Risk of
bias

Study
design

Ne of

Importance

Quality

(95% Cl)  (95% Cl)

Placebo

paracetamol 1000 mg

Inconsistency

studies

Pain freedom at 2 h — Rizatriptan 10 mg + Paracetamol 1000 mg oral vs Placebo

OPo©  Ciritical

388 more per

RR 3.52
(161 to

6/39
(15.4%)

26/48 (54.2%)

Not serious  Serious® None

Not

applicable®

Low

RCT

Low

1.000
(from 94 more to

7.69)

1.000 more)

Pain relief at 2 h - Rizatriptan 10 mg + Paracetamol 1000 mg oral vs Placebo

®Ppee  Critical

RR 1.94 434 more per

18/39
(46.2%)

43/48 (89.6%)

Not serious  Serious® None

Not

applicable®

Low

RCT

1.000 Low

(from 166 more

(136 to

2.76)

to 812 more)

Only one trial; "low numbers of patients.

weak opioids. The combination of paracetamol and
tramadol demonstrated genuine synergy and integrates
paracetamol’s rapid onset of efficacy with tramadol’s pro-
longed analgesic effect. Combinations containing acetyl-
salicylic acid, paracetamol and caffeine have the potential
of a greater efficacy than the single components with caf-
feine improving the paracetamol enteric absorption.
Paracetamol plus tramadol has comparable efficacy to
paracetamol plus codeine, but with reduced somnolence
and constipation compared with the codeine combination
(392,393).

Caffeine combined with ergotamine can increase the
enteric absorption of ergotamine and contribute synergistic-
ally to the constriction of cerebral vasculature, thereby pro-
viding better efficacy than ergotamine alone and a valid
alternative for triptans when they are ineffective (309).

Metoclopramide with his prokinetic action favors acetyl-
salicylic acid absorption and this is particularly useful for
migraine attacks with prevalent nausea and vomiting.

The combination of rizatriptan with paracetamol or of
sumatriptan with naproxen did not imply differences in
the pharmacodynamic and pharmacokinetic properties of
the single drugs in the combination.

Acetylsalicylic  acid + paracetamol + caffeine  combination.
Pharmacodynamic properties: Acetylsalicylic acid belongs
to the group of NSAIDs with analgesic, antipyretic and anti-
inflammatory properties. Its mechanism of action is based
on the irreversible inhibition of the COX enzyme involved
in the synthesis of prostaglandins. Paracetamol also inhibits
COX activity, but its analgesic effect is mainly attributed to
a direct action at the level of the CNS, probably mediated by
the opioid and serotonergic systems, as well as by an action
of inhibition of prostaglandin synthesis at central level. In
addition, paracetamol has a strong antipyretic activity.
Caffeine exerts its analgesic activity through the block of
the peripheral pronociceptive actions of adenosine and the
activation of the central noradrenergic and serotoninergic
descending antinociceptive pathways (394).

In primary microglial cells both paracetamol and caffeine
dose-dependently inhibited microglial PGE-2 synthesis. In
combination with acetylsalicylic acid both substances aug-
mented the inhibitory effect of acetylsalicylic acid on
LPS-induced PGE-2 synthesis. Whereas paracetamol inhib-
ited only COX enzyme activity, caffeine also inhibited
COX-2 protein synthesis. These results suggest that the clin-
ical activity of paracetamol and caffeine is due to the inhib-
ition of COX and support the clinical experience of an
adjuvant analgesic effect of caffeine and paracetamol when
combined with acetylsalicylic acid (297).

Additionally, in a pain-induced functional impairment
model in rats, caffeine significantly increased the analgesic
effect of aspirin at all doses, without modifying aspirin, sali-
cylic acid, or gentisic acid plasma levels. It is concluded
that caffeine potentiates the analgesic effect of aspirin by
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Figure 3.4.18. Forest plot showing the comparison between oral ergotamine 2 mg + caffeine 200 mg and placebo for the outcome

pain freedom at 2 h in patients with migraine.

Figure 3.4.19. Forest plot showing the comparison between oral ergotamine 2 mg + caffeine 200 mg and placebo for the outcome

pain relief at 2 h in patients with migraine.

Figure 3.4.20. Forest plot showing the comparison between oral butalbital 50 mg + paracetamol 325 mg + caffeine 40 mg and
placebo for the outcome pain freedom at 2 h in patients with migraine.

a pharmacodynamic, but not by a pharmacokinetic mechan-
ism (395).

Pharmacokinetic properties: A slightly positive influ-
ence of caffeine on the absorption rate of paracetamol has
been observed in a healthy study volunteer (396). Other
research confirmed that caffeine accelerated absorption,
indicated by enhanced early AUCs and prolonged the anal-
gesic activity of paracetamol (397). Caffeine also

significantly increased the rate of appearance as well as
the maximum concentration of salicylate in the plasma by
about 25% and 17%, respectively. In contrast no change
was observed in the plasma half-life, volume of distribution
and clearance of salicylate (398).

Caffeine did not affect the pharmacokinetics of ASA and
paracetamol when used as an adjuvant in ASA/paracetamol
fixed-dose combination under fasting conditions,
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Figure 3.4.21. Summary of evidence-based recommendations on combinations drugs for the treatment of the acute migraine attack.
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Table 3.4.7. GRADE evidence profile table for oral butalbital 50 mg + paracetamol 325 mg + caffeine 40 mg versus placebo in migraine

Effect

Ne of patients

Certainty assessment

Butalbital 50 mg +

placebo - Relative  Absolute

main

paracetamol 325 mg +

caffeine 40 mg

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% CI)  (95% Cl)

Inconsistency

design

studies

Pain freedom at 2 h — Butalbital 50 mg + Paracetamol 325 mg + Caffeine 40 mg oral vs Placebo

36 more per ®POO  Critical

RR 1.71

16/320
(5.0%)

26/304 (8.6%)

Not Not serious  Serious® None

applicable?

Not

serious

RCT

1.000 Low

(from 3 less to

(0.94 to

3.13)

107 more)

?Only one trial; bthe confidence interval included the clinical decision threshold.

suggesting that caffeine enhances the analgesic efficacy of
these drugs by pharmacodynamic rather than pharmacoki-
netic interactions (399).

Paracetamol + codeine combination. Pharmacodynamic prop-
erties: The association codeine/paracetamol is one of the
most widely used central analgesics. Whereas paracetamol
exerts its analgesic action by interacting with opioid inhibi-
tory pathways, serotonin pathway, and the endocannabi-
noid system; codeine, the natural alkaloid of opium,
interacts with the CNS and peripheral opiate receptors,
exerts its effect through opioid receptors p, although it
has a low affinity for these receptors, and its analgesic
action is due to its conversion to morphine (400).

More recent findings showed that codeine activity seems
to be related not only to its conversion to morphine but also
by itself and through its metabolites, such as norcodeine
(NORC) and codeine-6-glucuronide (C-6-G). The addition
of codeine to paracetamol significantly improves the anal-
gesic action and reduces the number needed to treat
(NNT) from 5 to 2.3-3.1 (401).

Pharmacokinetic properties: Paracetamol did not affect
pharmacokinetic and metabolism of codeine in man (402).
Likewise, therapeutic doses of codeine do not influence the
clearance or metabolism of paracetamol (403). Codeine is
rapidly absorbed in the intestine, with a half-life of about
3 h, and excreted via the urine. Codeine is metabolized in
the liver mainly by glucuronic conjugation, but through a
minor metabolic pathway, such as O-demethylation, it is
converted to morphine. This metabolic transformation is cat-
alyzed by the enzyme CYP2D6. About 7% of the Caucasian
population has a deficiency of the enzyme CYP2D6 due to
genetic variation (404). These subjects are called poor meta-
bolizers and may not benefit from the expected therapeutic
effect because they are unable to transform codeine into its
active metabolite morphine. Conversely, about 5.5% of the
population in Western Europe is made up of ultra-fast meta-
bolizers. These individuals have one or more duplicates of
the CYP2D6 gene and therefore may have higher concentra-
tions of morphine in the blood resulting in an increased risk
of adverse reactions (405). The existence of ultra-rapid meta-
bolizers should be considered with particular attention in the
case of patients with renal impairment in whom an increase
in the concentration of the active metabolite morphine-6-
glucoronide may occur. Genetic variation for the enzyme
CYP2D6 can be ascertained by genetic typing testing
(406). These aspects should be considered also when com-
bination of codeine with paracetamol is used as an acute anti-
migraine drug.

Paracetamol + tramadol combination. Pharmacodynamic prop-
erties: Tramadol is a centrally acting opioid analgesic. Itis a
pure non-selective agonist of p, 8, and opiate k receptors
with greater affinity for p receptors. Other mechanisms
that contribute to its analgesic effect are the inhibition of
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neuronal reuptake of norepinephrine and the increase in
serotonin release (364). Unlike morphine, tramadol has no
depressant effects on breathing when administered in the
analgesic dose range. It also does not affect gastrointestinal
motility. The effects on the cardiovascular system are mild.
The potency of tramadol is between 1/10 and 1/6 compared
to that of morphine (407). Combining agents such as trama-
dol and paracetamol, which have complementary modes of
action and target multiple sites, may potentially provide
better analgesia against several types and sources of pain
including migraine (408). Indeed, an in vivo study in mice
showed the combination of tramadol and paracetamol pro-
vided synergistic analgesia over a range of dose ratios, and
the dose ratio of the fixed-dose combination falls within this
range of synergy (409). Moreover, a double-blind, placebo-
controlled, crossover study in 17 healthy volunteers showed
that the combination of intravenous tramadol and paraceta-
mol had supra-additive analgesic and antihyperalgesic
effects (410).

Pharmacokinetic properties: In humans, tramadol is
metabolized essentially by demethylation to N and O con-
jugation of demethylation products to O with glucuronic
acid. Only O-desmethyltramadol is pharmacologically
active. For the other metabolites, quantitatively, there are
significant interindividual differences. Inhibition of one or
both types of CYP3A4 and CYP2D6 isoenzymes involved
in tramadol biotransformation may alter plasma concentra-
tion of tramadol or its active metabolite (411). In the case of
a deficiency of CYP2D6 enzyme, the patient may not get an
adequate analgesic effect. If the patient is an ultra-rapid
metabolizer, there is a risk of developing undesirable
effects of opioid toxicity even at commonly prescribed
dosages. General symptoms of opioid toxicity include con-
fusion, drowsiness, surface breathing, contracted pupils,
nausea, vomiting, constipation, and lack of appetite. In
severe cases, this can include symptoms of circulatory
and respiratory depression, which can be life-threatening
and very rarely be fatal. Co-administration of tramadol
112.5 mg and paracetamol 975 mg had no effects on the
single-dose pharmacokinetics of the individual agents in a
3-way crossover study involving 24 healthy volunteers
(412). After repeated administration of oral tramadol/para-
cetamol 37.5/325 mg to steady state in healthy volunteers,
the bioavailability of tramadol was lower than those
reported after monotherapy, but the bioavailability of para-
cetamol was unchanged. The area under the plasma
concentration-time curve values for tramadol and its
O-desmethyl metabolite were slightly reduced by 14-20%
compared with those after tramadol monotherapy. The
plasma elimination half-life of racemic tramadol increased
to between 7 and 9 h after multiple dose administration
(413). Evaluation of four pharmacokinetic studies in 84
healthy volunteers showed that after co-administration of
tramadol and paracetamol, body weight was the most
important determinant of paracetamol clearance and

volume of distribution. Gender had no significant impact
on paracetamol clearance, or on the pharmacokinetics of
tramadol and O-desmethyl metabolite. In poor CYP 2D6
metabolizers, tramadol clearance was slightly reduced,
and its metabolite formation was reduced by 70% (414).
The pharmacokinetics of tramadol/paracetamol have not
been studied in patients with renal or hepatic dysfunction
or in children. Based on the pharmacokinetics of tramadol
and/or paracetamol, the fixed combination tablet is not
recommended in patients with severe renal impairment (cre-
atinine clearance<0.6 L/h [<10 mL/min]) or those with
severe hepatic impairment. In those with moderate renal
dysfunction (creatinine clearance 0.6—1.8 L/h [10-30 mL/
min]), the dosage interval should be increased to 12 h (414).

Acetylsalicilic acid + Metoclopramide combination.
Pharmacodynamic properties: Combinations containing
oral metoclopramide + acetylsalicylic acid may be an
option for patients in whom triptans are contraindicated or
who experience intolerable adverse effects (301). In clinical
studies the addiction of metoclopramide 10 mg to acetyl
salicylic acid 1000 mg improves relief of nausea and vomit-
ing but does not result in a significant better relief compared
to acetylsalicylic acid alone (21).

Metoclopramide stimulates and coordinates the motility
of the upper gastrointestinal tract, without changing gastric,
pancreatic and biliary secretion and has an antiemetic effect.
Its mechanism of action is complex, being a competitive
antagonist of D1 and D2 dopamine receptors and 5-HT3
serotonin receptors, as well as a nonspecific agonist of
5-HT4 receptors involved in the stimulation of enteric cho-
linergic neurons. It therefore has intestinal prokinetic activ-
ity which results in accelerated gastric emptying and
decreased reflux from the duodenum into the stomach and
esophagus (299). In an animal model metoclopramide
was unable to affect the peripheral response to trigemino-
vascular activation (neurogenic inflammation), but it did
suppress the central response (the trigeminal cervical
complex neuronal firing) after dural electrical stimulation,
which suggests a possible anti-migraine action of the drug
(415).

Pharmacokinetic properties: Metoclopramide is well
absorbed, and its bioavailability varies individually
between 35 and 100%. The binding affinity with plasma
proteins is equal to 40% (416). The drug is metabolized
in the liver by simple conjugation processes; slight altera-
tions in liver function, in the presence of normal renal func-
tion, do not seem to predispose to significant changes in
pharmacokinetic parameters (417). Elimination is dose-
dependent, varying between 3 and 5 h after single dose
(299). Delayed gastric emptying during migraine attacks
may impair the absorption of acetylsalicylic acid. A study
suggests that this impaired motility can be overcome by
parenteral metoclopramide, but no data are available for
oral combinations of the two drugs (418). During migraine
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attacks the serum concentrations and the AUC(0-5.5 h of
metoclopramide were slightly lowered. The impairment of
drug absorption during a migraine attack was not related to
the duration or severity of the attack. The observed changes
in drug absorption during migraine attacks are due to the
delay in gastric emptying (419). The relevance of this
reduced absorption has never been assessed with regard to
the oral absorption of acetylsalicylic acid. No studies are
available on the effects of metoclopramide on pharmacokinet-
ics of acetylsalicylic acid but it is conceivable that the antie-
metic does not impact acetyl salicylic acid distribution and
metabolism based on the effect on other non-steroidal anti-
inflammatory drugs such as tolfenamic acid (419).

Sumatriptan + naproxen combination. Pharmacodynamic
properties: Sumatriptan is a selective and specific agonist
of 5-hydroxytryptamine (HT)-1B/1D receptor on intracra-
nial blood vessels and sensory nerves of the trigeminal
system and has no other demonstrated activity on other
5-HT receptors (SHT2-5HT7) (310). The putative antimi-
graine actions of sumatriptan include vasoconstriction of
dilated cranial blood vessels, inhibition of the release of
vasoactive neuropeptides such as CGRP, and inhibition of
pain signal transmission centrally within the trigeminovas-
cular system. Naproxen has anti-inflammatory and anal-
gesic properties. Its mechanism of action is based on the
reversible inhibition of COX (420). A model-based analysis
of phase 2 and 3 clinical trial data predicted a statistically
significant synergistic interaction between sumatriptan
and naproxen sodium in achieving a therapeutic effect in
subjects with migraine (282). The pharmacodynamic
effects of sumatriptan/naproxen sodium include suppres-
sion of the production of several cytokines associated
with migraine pain and inflammation. In a rat model, suma-
triptan and naproxen sodium suppressed distinct sets of
cytokines in the trigeminal ganglia and the spinal trigeminal
nuclei (421).

Pharmacokinetic properties: Following the administra-
tion of sumatriptan/naproxen sodium, the pharmacokinet-
ics of sumatriptan were largely unchanged versus
sumatriptan alone or sumatriptan plus naproxen sodium
coadministration, whereas for naproxen sodium, the
maximum plasma concentration (C,,.x) was reduced by
36% and time to Cpax (tmax) Was increased by ~4 h
versus naproxen alone. Sumatriptan and naproxen
pharmacokinetics did not differ between adolescents
with migraine and healthy adults (422). The pharmacokin-
etics of sumatriptan and naproxen sodium were largely
unchanged in the elderly, compared with younger adults.
A pooled analysis of five clinical trials showed that
gender did not affect the systemic exposure of sumatrip-
tan/naproxen sodium (423).

Rizatriptan + paracetamol  combination. Pharmacodynamic
properties: Like sumatriptan, rizatriptan selectively binds

with high affinity to human 5-HT1B and 5-HT1D receptors
and its therapeutic activity in the treatment of migraine is
attributed to its agonist effect at the level of the 5-HT1B
and 5-HT1D receptors of extracerebral intracranial blood
vessels and to the inhibition of neuropeptide release
leading to reduced inflammation of sensitive tissues and
reduced central transmission of the trigeminal pain signal
(424). The combination of rizatriptan with paracetamol
may provide an additional - although moderate - benefit
compared to rizatriptan alone without the safety concerns
of nonsteroidal drugs and this offers a further option for
the acute treatment of migraine. The rationale of the use
of this combination for the acute treatment of migraine
attacks is the potential greater benefit in relieving migraine
pain from a multi-mechanism therapy (58). Patients with a
suboptimal response to rizatriptan can therefore benefit
from the combination of this triptan with paracetamol for
migraine relief.

Pharmacodynamic properties: No clinical studies are
available on the effects of paracetamol on rizatriptan
pharmacokinetics.

Ergotamine + caffeine combination. Pharmacodynamic prop-
erties: Ergotamine can cause vasoconstriction by stimulat-
ing alpha-adrenergic and 5-HT receptors. It shows
moderate to high affinity for various subtypes of serotonin
receptors, however its effect on migraine is mainly related
to the agonistic properties on 5-HT1B and 5-HTID recep-
tors (425). Caffeine may work synergistically with ergota-
mine by constricting cerebraland this vasoconstrictive
effect of caffeine is due to its antagonistic properties at
adenosine Al, A2A, and A2B receptors. In the past, the
use of the ergotamine + caffeine combination was consid-
ered for patients with more severe symptoms and whose
attacks did not respond to NSAIDs or combination analge-
sics. Because there are other medication options for the
acute treatment of migraines with fewer side effects - like
triptans - clinicians should consider prescribing ergota-
mine + caffeine only to patients with infrequent but very
severe attacks lasting more than 48 h (309). The potential
for overuse when attacks are frequent should be taken
into account. Overuse of ergotamine + caffeine combin-
ation has been associated with physical and psychological
dependence resulting in predictable recurrent and/or
rebound headaches, and severe withdrawal symptoms,
including nausea, upon discontinuation. Overuse of ergota-
mine + caffeine combination is a risk factor for the develop-
ment of MOH even if this risk is lower compared to that
related to combination analgesics containing opiates or bar-
biturates overuse (426). In patients with migraine experien-
cing severe nausea and vomiting during their attacks, the
rectal route allows the combination of ergotamine + caf-
feine to reach the cranial vessels directly, evading the
splanchnic vasculature and the liver.
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Pharmacokinetic properties: Caffeine increases the
absorption of ergotamine from the small intestine and is
thought to exert its rate-accelerating effect by increasing
the water solubility of ergotamine neutral molecules (427).

Topic: Do combination analgesics show relevant drug
interactions?. Suggestion: Many drug interactions have
been described for the single components in the combin-
ation drugs. For the anti-migraine combination drugs the
most relevant interactions with other drugs are reported
for each drug in the combination.

Acetylsalicylic acid. Suggestion 1: Concomitant treatment
with combination analgesics containing acetyl salicylic
acid and drugs that alter hemostasis is not recommended,
unless strictly indicated, as they may increase the risk of
bleeding (e.g., anticoagulants such as warfarin, thrombo-
Iytic and antiplatelet agents e.g., ticlopidine, clopidogrel
and dipyridamole, anti-inflammatory drugs and selective
serotonin reuptake inhibitors).

Rationale 1: Increased risk of bleeding due to inhibition
of thrombocyte function, lesion of the duodenal mucosa and
displacement of oral anticoagulants from plasma protein
binding site can occur with drugs containing acetylsalicylic
acid. The concomitant use and selective serotonin reuptake
inhibitors (SSRIs; such as sertraline or paroxetine) also
increase the risk of gastrointestinal bleeding (synergistic
effect on anti-platelet activity). If these combinations
cannot be avoided, close clinical and laboratory monitoring
(including bleeding time) is recommended (428,429).

Suggestion 2: The regular or frequent use of compounds
containing acetylsalicylic acid can cause an increase in the
blood concentration of valproic acid and phenytoin.
Combination analgesics containing aspirin should also be
used with caution in patients treated with digoxin and
lithium.

Rationale 2: Acetylsalicylic acid impairs renal excretion
of digoxin and lithium, resulting in increased plasma con-
centrations. Dosage adjustment may be necessary (430).
Acetylsalicylic acid has been reported to reduce valproate
and phenytoin binding to serum albumin, thereby increas-
ing free plasma concentrations at steady state. This also
may lead to an increased fraction of free phenytoin
(431,432).

Naproxen. Suggestion: Naproxen has several potential drug
interactions that need to be addressed for their potential
clinical relevance, especially if the drug is used regularly
or daily or almost daily.

Rationale: Due to the high binding of naproxen to
plasma proteins, patients receiving concomitant drugs
highly bound to proteins such as anticoagulants should be
closely monitored for overdose effects of these drugs.
Naproxen like NSAIDs may increase the effects of anticoa-
gulants such as warfarin. With concomitant use of

antiplatelet agents and selective serotonin reuptake inhibi-
tors (SSRIs) there is also an increased risk of gastrointes-
tinal bleeding effects (433,434). Naproxen and other
nonsteroidal anti-inflammatory drugs may reduce the anti-
hypertensive effect of propranolol and other beta-blockers
(430).

Paracetamol. Suggestion: Paracetamol should be used with
extreme caution and under close supervision during chronic
treatment with drugs that may induce hepatic mono-
oxygenases or in case of exposure to substances that may
have such an effect.

Rationale: Rifampicin, cimetidine, antiepileptics such as
phenobarbital, carbamazepine may increase the risk of liver
toxicity by this mechanism due to paracetamol (435-437).
Concomitant administration of phenytoin may result in
decreased efficacy of paracetamol and an increased risk of
hepatotoxicity. Patients receiving phenytoin should avoid
high and/or chronic doses of paracetamol. Patients should
be monitored for evidence of hepatotoxicity (438).

Caffeine. Suggestion: The clearance of caffeine can be
modified by several drugs, leading to an increased risk of
the risk of caffeine toxicity.

Rationale: Caffeine is extensively metabolized by
CYP1A2 and drugs that increase or decrease enzyme activ-
ity can modulate the metabolic clearance of caffeine.
Fluoroquinolones, mexiletine, fluvoxamine and oral contra-
ceptives may increase plasma caffeine exposure (439,440).
The association of caffeine with sympathomimetics can
lead to an increase in blood pressure (441).

Metoclopramide. Suggestion 1: Metoclopramide potentiates
the effects of sedative drugs, neuroleptics and serotoniner-
gic drugs.

Rationale 1: The sedative effects of central nervous
system depressing drugs (morphine derivatives, anxiolytics,
sedative H1 antihistamines, sedative antidepressants, barbi-
turates, clonidine) are enhanced by metoclopramide (442).
Metoclopramide may have an additive effect on neurolep-
tics in the case of extrapyramidal disorders. Concurrent
administration of metoclopramide and antipsychotic drugs
should be avoided due to the potential for additive effects
and neuroleptic malignant syndrome (443). Using metoclo-
pramide with serotonergic drugs such as SSRIs may
increase the risk of serotonin syndrome (444,445).

Suggestion 2: Metoclopramide influences the absorp-
tion, metabolism and bioavailability of many drugs, with
different mechanisms of action.

Rationale 2: Levodopa or dopaminergic agonists and
metoclopramide antagonize each other; therefore, their con-
comitant use should be avoided (446). Metoclopramide
may reduce the bioavailability of digoxin. Close monitoring
of digoxin plasma concentrations is necessary (447).
Finally, by reducing intestinal transit of food,
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metoclopramide treatment may require insulin dosage
adjustment in diabetes (448).

Codeine and tramadol. Suggestion 1: The effects of weak
opioids such as codeine and tramadol can be enhanced by
other depressant drugs such as sedatives, tranquilizers,
and antihistamines.

Rationale 1: Concomitant use of these drugs with seda-
tive medicinal products such as benzodiazepines or related
drugs increases the risk of sedation, respiratory depression,
coma and death due to the additive depressant effect on the
CNS. The dose and duration of concomitant treatment
should be kept as low as possible (449).

Suggestion 2: Compounds containing tramadol can
favor seizures when used with alcohol, antidepressants
and neuroleptics and cannabinoids. Its concomitant use
with antidepressant can be responsible for serotonin
syndrome.

Rationale 2: Tramadol can induce seizures and potenti-
ate the effect of selective serotonin reuptake inhibitors
(SSRIs), serotonin-norepinephrine reuptake inhibitors
(SNRIs), tricyclic antidepressants, antipsychotics, and
other drugs (such as bupropion, mirtazapine, tetrahydro-
cannabinol) that lower the seizure threshold (450).
Concomitant therapeutic use of tramadol and serotonergic
drugs, such as selective serotonin reuptake inhibitors
(SSRIs), serotonin-norepinephrine reuptake inhibitors
(SNRIs), MAO inhibitors, tricyclic antidepressants and mir-
tazapine, may result in serotonin syndrome (364).

Suggestion 3: Caution should be exercised during con-
comitant treatment with tramadol and coumarin derivatives
(e.g., warfarin) due to reports of increased international nor-
malized ratio (INR) with major bleeding and bruising in
some patients.

Rationale 3: Clinical reports of critical elevations of pro-
thrombin time and INR in patients concomitantly using
warfarin and tramadol have been published. Empiric dose
reduction of 25-30% in warfarin followed by repeat meas-
urement of the INR within one week in patients using war-
farin and who are starting tramadol therapy is suggested
(451,452).

Sumatriptan and rizatriptan. Suggestion 1: The use of suma-
triptan or rizatriptan within 24 h of using ergot-containing
drugs or 5-HT,g,p receptor agonists is contraindicated
because of the risk of prolonged vasospastic reactions and
additive vasospastic effect of concomitant use of triptans
and ergot-derivatives.

Rationale 1: Concomitant administration of triptans and
ergot-containing drugs is not recommended due to the
potential increased risk of coronary vasospasm. The
required interval between the use of sumatriptan and pre-
parations containing ergotamine or other triptans/5-HT1
receptor agonists is unknown. Therefore, it is recommended
to wait at least 24 h before taking sumatriptan after using

preparations containing ergotamine or other triptans/
5-HT1 receptor agonists. In contrast, it is recommended
to wait at least 6 h after using sumatriptan before taking
an ergotamine-containing product and at least 24 h before
taking another triptan/5-HT1 receptor agonist (453).

Suggestion 2: An interaction between combination drugs
containing sumatriptan and rizatriptan and MAO inhibitors
is possible, and their concomitant administration is there-
fore contraindicated.

Rationale 2: Co-administration of an inhibitor of
MAO-A (a MAOI-A) causes a 2-fold increase in sumatrip-
tan plasma concentrations, and a 40% increase in elimin-
ation half-life. A model for sumatriptan pharmacokinetics
suggests that a MAOI-A probably has greater effect on
elimination kinetics than first-pass metabolism, and that
this interaction appears to be overstated in product labeling
(322,454). Rizatriptan is metabolized primarily via mono-
amine oxidase type A (MAO-A). Plasma concentrations
of rizatriptan and its active metabolite N-monodactyl were
increased by concomitant administration of a selective
and reversible MAO-A inhibitor. Due to the risk of coron-
ary artery vasoconstriction and hypertensive episodes, the
administration of rizatriptan to patients taking MAO inhibi-
tors is contraindicated (455).

Suggestion 3: Concomitant use of combination drugs
containing sumatriptan or rizatriptan with selective sero-
tonin reuptake inhibitors, serotonin norepinephrine
reuptake inhibitors or tricyclic antidepressants and lithium
may cause serotonin syndrome.

Rationale 3: Some post-marketing cases have been pub-
lished describing patients with serotonin syndrome (includ-
ing altered mental status, autonomic instability, and
neuromuscular abnormalities) following the use of SSRIs
and sumatriptan. Serotonin syndrome has also been
reported following concomitant treatment with triptans
and SNRIs, there may also be risks of serotonin syndrome
with concomitant use of sumatriptan with lithium (456). A
lack of clinical, pharmacodynamic and pharmacokinetic
interactions has been reported between rizatriptan and the
selective serotonin reuptake inhibitor, paroxetine (457).

Suggestion 4: Combinations of analgesics containing
rizatriptan are not recommended in patients treated with
propranolol.

Rationale: Propranolol increases plasma concentrations
of rizatriptan by inhibiting monoamine oxidase-A. When
prescribing rizatriptan to migraine patients receiving pro-
pranolol for migraine prevention, the 5 mg dose of rizatrip-
tan is recommended. This is not possible for the
combination drug containing rizatriptan 10 mg.
Administration with other beta-adrenoceptor blockers
does not require a dose adjustment (240).

Ergotamine. Suggestion 1: The simultaneous use of cyto-
chrome P450 3A (CYP3A4) inhibitors and ergotamine con-
taining drug combinations should be avoided.
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Rationale 1: These associations may result in increased
ergotamine plasma concentration and consequent ergot
toxicity, with vasospasm and ischemia of the extremities
and other tissues. CY3A4-inhibitors include HIV protease
inhibitors, HIV reverse transcriptase inhibitors, HCV pro-
tease inhibitors, imidazole derivatives, triazole deriva-
tives, tetracyclines and macrolides (e.g., troleandomycin,
clarithromycin). An expected interaction to be considered
is also with moderate/weak CYP3A4 inhibitors, such as
cimetidine, clotrimazole, fluconazole, grapefruit juice,
quinupristin/dalfopristin and zileuton, which may increase
ergotamine exposure, with possible ergotism and necrosis
of the extremities and caution is required for their con-
comitant use. Ergotism with the possibility of necrosis
of the extremities has been described with diltiazem due
to the inhibition of hepatic metabolism of ergot alkaloids
(375,458).

Suggestion 2: Ergotamine tartrate + caffeine tablets
should not be administered with other vasoconstrictors.

Rationale 2: Concomitant use of vasoconstrictors,
including drugs containing ergot alkaloids, SHT1 receptor
agonists, nicotine (e.g., excessive smoking) and alpha-
sympathomimetics (nasal and/or oral), and indirect sym-
pathomimetics may cause increased vasoconstriction and/
or hypertensive crisis (311). The beta-blocker propranolol
has been reported to potentiate the vasoconstrictive action
of ergotamine tartrate + caffeine tablets. Several cases of
arterial spasm with ischemia of the extremities (sum of vas-
cular effects) have been observed. Clinical monitoring
should be increased, particularly during the first weeks of
administration of the combination (459). As already
stated, an increased risk of vasospasm has been observed
with the concomitant use of ergotamine/caffeine combin-
ation and triptans as well as an increased risk of arterial
hypertension, coronary artery disease. Concomitant use of
ergotamine with serotonin reuptake inhibitors (for
example, amitriptyline), including selective agents (for
example, sertraline) may lead to serotonin syndrome and
requires caution (243).

Topic: Can combination analgesics be used during pregnancy?.
Suggestion: None of the oral combination analgesics
included in this meta-analysis for acute migraine treatment
is recommended during pregnancy.

Rationale: Considerations about combination analgesics
are based on the observations available for each component
in the combinations. Paracetamol is regarded as safe to use
in pregnancy, although some studies showed an association
with ADHD with long-term use even after adjusting the
other risk factors. However, the combination of paraceta-
mol with opioids (such as codeine or tramadol) should
only be used after careful benefit/risk assessment and
under medical supervision. Since the product crosses the
placental barrier, it can induce neonatal respiratory

depression; long-term use during pregnancy can also
cause withdrawal symptoms in the newborn infant (460).

Aspirin, as well as NSAIDs, usually are not recom-
mended during pregnancy. These drugs should be
avoided during pregnancy due to the fetal risks such as
renal injury, oligohydramnios, constriction of the ductus
arteriosus (with potential for persistent pulmonary hyper-
tension in the newborn), necrotizing enterocolitis, and intra-
cranial hemorrhage (461).

A limited use of caffeine is recommended during preg-
nancy; therefore, compounds containing caffeine should
preferentially be avoided. Indeed, observational studies
and meta-analyses suggest an increased risk from maternal
caffeine consumption for miscarriage, stillbirth, lower birth
weight and/or small for gestational age (462).

The use of triptans and other drugs exhibiting vasocon-
strictive properties in pregnant women requires a careful ben-
efits/risks evaluation. There is no data to suggest teratogenicity
for any of the triptans, although the most common adverse
events recorded with available registries are spontaneous abor-
tion, preterm delivery and low birth weight (463,464). These
findings underline the need for a careful evaluation of the
potential serious adverse effects of triptans and their potential
impact on pregnancy outcome (463). This observation should
be extended to the combination drugs containing triptans.
Ergotamine is contraindicated in women who are or may
become pregnant, since the drug may cause fetal harm. Its
use during pregnancy is associated with low birthweight
and/or preterm birth which may relate to ergotamine-induced
vasoconstriction in the placenta of pregnant women.
Ergotamine may cause acute fetal hypoxia and myocardial
ischemia. Based on these observations, ergotamine-containing
compounds should be avoided (465,466).

Topic: Can combination analgesics be used during lactation?.
Suggestion: Women who are breastfeeding should consult
their health care practitioner about all the drugs they are
taking or about to start. However, many medications in
the anti-migraine oral combinations can be safely taken
during breastfeeding, including paracetamol, anti-
inflammatory medications such as ibuprofen (being the
drug of choice owing to its short elimination half-life,
lack of active metabolites, and low excretion in milk),
naproxen and diclofenac, and triptans such as eletriptan
and sumatriptan.

Caffeine is not harmful for breastfed babies but can
make them irritable and may increase the baby’s heart
and breathing rates.

Therefore, many combination drugs can be used in
limited doses during breast-feeding with the exclusion of
combinations containing codeine or tramadol.

Compounds containing ergotamine are contraindicated
during lactation.

Rationale: Paracetamol is a good choice for nursing
mothers. Amounts in milk are much less than doses
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usually given to infants and adverse effects in breastfed
infants are rare (467). Maternal administration or ingestion
of most NSAIDs result in low infant exposure via breast
milk, therefore both COX-1 and COX-2 inhibitors are gen-
erally considered safe, and preferable to acetylsalicylic acid,
when breastfeeding (461). Maternal use of oral combina-
tions containing mild narcotics during breastfeeding can
cause infant drowsiness, and severe CNS depression.
Furthermore, new-born infants are particularly sensitive to
the effects of even small doses of narcotic analgesics.
Therefore, the use of narcotic analgesics should be
avoided during lactation (468). Infant drug exposure to trip-
tans through breastfeeding appears to be low and this indi-
cates that the use of these drugs alone or in combination
with an analgesic/NSAID is compatible with breastfeeding
(469). There is limited published evidence on ergotamine
effects during breastfeeding. One dated study in which
ergotamine was administered to mothers of newborns
immediately postpartum, did not show effect on weight
gain in the breastfed infants nor difference in the milk pro-
duction (470). However, WHO contraindicates ergotamine
use during breastfeeding due to adverse effects in the infant
and decreased milk production (471).

Topic:  combination-analgesics and renal  impairment.
Suggestion: The use of all combination analgesics should
be limited to the monthly recommendations for the potential
renal impairment due to the single drugs in the combina-
tions. In patients with impaired renal function an altered
clearance of these drugs occurs, with the risk of production
and accumulation of toxic or therapeutically active metabo-
lites. Some agents in the combinations may also aggravate
pre-existing renal disease.

Rationale: Despite paracetamol being recommended as
the drug of choice in patients with renal impairment, a
recent meta-analysis demonstrated a significantly increased
risk of newly developing renal impairment in adults.
Therefore, the risk of potential adverse renal effects due
to paracetamol should be considered when combination
drugs containing this drug are prescribed (472—474).
Combinations containing acetylsalicylic acid or other
NSAIDs should not be used in the presence of chronic
renal failure due to the risk of significant toxicity.
Combinations containing acetylsalicylic acid or naproxen
sodium should therefore be avoided in the case of renal
impairment. No evidence of renal toxicity is available for
ergotamine containing compounds used in the recom-
mended dosages (475). Renal impairment can reduce the
elimination of certain opioids and their metabolites, and
their accumulation and toxicity may occur. Drugs contain-
ing codeine should be avoided whereas drugs containing
tramadol should be used with caution and in reduced
dosages (476). Prolonged renal impairment after chronic
ergotamine intoxication has been reported but no evidence
of renal impairment was published for a more cautious use

of ergotamine alone or in combination (477). There are no
reports on renal impairment due to triptans, and there is no
need for dosage adjustment in patients with mild-to-severe
renal impairment. No particular caution should be made in
the case of the use of a drug combination containing riza-
triptan and paracetamol. However, the possibility of a
paracetamol-induced renal failure becoming evident after
paracetamol-induced hepatotoxicity should be taken into
account (367). Isolated cases of paracetamol-induced
acute kidney injury without hepatic injury have also been
described (478). Furthermore, there are a few case reports
of renal infarction due to peripheral vasospasm in patients
using triptans, including rizatriptan (479).

Topic: Combination-analgesics and hepatic failure. Suggestion:
The use of all combination analgesics should be limited to
the monthly recommendations for the potential hepatotox-
icity of single drugs in the combinations. A limited use of
combinations containing paracetamol and mild opioid or
triptans and paracetamol should be recommended in the
case of hepatic failure.

Rationale: Combination drugs containing paracetamol
should be used with caution and in reduced doses in patients
with hepatic impairment for a period not exceeding a few
days. Combination drugs containing codeine should also
be taken in limited doses and for a short period of time,
especially if combined with paracetamol. Codeine is meta-
bolized in the liver via the cytochrome P450 system, and a
long-term use can be responsible for hepatic injury (480).
Moreover, combinations containing tramadol can cause
acute liver failure. Pharmacologic doses of tramadol have
not been shown to be associated with cases of drug
induced liver disease (481). Combinations containing
acetylsalicylic acid can also produce hepatotoxic reactions
as a cumulative phenomenon, which require days or
weeks to develop but also cases of acute liver injury have
been described. Complications such as bleeding due to anti-
platelet activity, gastrointestinal irritation, and renal failure
are more likely to occur with nonsteroidal anti-
inflammatory drugs in patients with severe hepatic impair-
ment. Thus, this analgesic class should be avoided in this
population (482,483). In contrast, there are some rare indi-
vidual reports of cholestatic hepatitis after the use of trip-
tans. Combination of a triptan with paracetamol or
naproxen sodium can be safe, and only requires caution
in the case of hepatic failure (484,485).

3.5 Antiemetics

Introduction

Antiemetics are drugs currently used in several diseases in
order to treat nausea and vomiting, belonging to different
classes including antagonists of dopamine, serotonin, hista-
mine, muscarinic and neurokinin systems, benzodiazepines
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and corticosteroids (486). During the acute phase of a
migraine attack, antiemetics can relieve nausea and vomit-
ing, and lead to a reduction in pain (24,486). Antiemetics
are often considered the treatment of choice in the emer-
gency room setting, where parenteral routes of administra-
tion are often used (304).

Dopamine antagonists, such as metoclopramide, pro-
chlorperazine, domperidone, and chlorpromazine are the
mainstay of migraine-related nausea treatment, although
5-HT3 receptor antagonists (e.g., ondansetron) are also
used in the emergency room, especially in the
pediatric population. Within the class of antiemetics,
metoclopramide and prochlorperazine are dopamine D2
receptor blockers that have the greatest evidence for
efficacy in migraine. Metoclopramide exhibits both
peripheral and central actions, demonstrating efficacy in
reducing nausea and migraine pain, while also enhancing
the impact of concurrent analgesics (487,488). Although
domperidone and chlorpromazine are good antiemetics,
the evidence for their effect in migraine treatment is
weaker (489-491).

Antiemetic agents are generally safe and well-tolerated,
but they might be associated with adverse events, including
extrapyramidal symptoms — such as dystonia and akathisia
— and QT interval prolongation (486).

We performed a systematic review and meta-analysis of
randomized controlled trials (RCTs) to evaluate the efficacy
of antiemetics compared with placebo for the acute treat-
ment of migraine in adults. The primary endpoints in
most studies were the number of patients with headache
resolution or with reduced headache severity, while the sec-
ondary outcome was improvement in quality of life.

Section-specific methods

This section followed the general procedure to develop this
guideline (see Section 2).

Search strings for the guideline on antiemetics for sys-
tematic review/meta-analysis and for additional RCTs are
reported in Online Appendix 3.5.1.

Results
The database search for systematic reviews and
meta-analyses resulted in a total of 1042 hits

(Figure 3.5.1). After duplicate removal and screening 990
titles and abstracts, one systematic review and
meta-analysis was considered as source of RCTs (24)
after analyzing full texts of these RCTs, we included no
RCTs in the quantitative synthesis (Figure 3.5.1).

Overall, we retrieved 1315 references from searching for
RCTs in the context of antiemetics and migraine, and after
removing duplicates, we had 1100 references to screen.
However, considering the most recent included systematic
review and meta-analysis on the topic (24), the analysis

of additional RCTs was performed for papers published
since 2021 (101 references) (Figure 3.5.2).

Overall, no studies were included in the qualitative or
quantitative synthesis (meta-analyses) to develop the
evidence-based guideline.

Expert-based opinions

There is a lack of good quality RCTs on acute pharmaco-
logical treatment of migraine with antiemetics. Available
evidence mostly focused on dopaminergic antagonists,
like metoclopramide and prochlorperazine. Therefore,
while antiemetics are commonly utilized in the emergency
room or at home to manage nausea associated with
migraine attacks (487), their use as a standalone acute
migraine treatment is discouraged due to the poor quality
of published studies (488,489). Of note, a comparative
study conducted on a small population suggested that a
buccal formulation of prochlorperazine 3 mg produced a
faster and more marked efficacy than oral or buccal
placebo, or oral ergotamine tartrate 1 mg + caffeine 100
mg (489). In another study metoclopramide was more
effective than placebo in relieving nausea, but not migraine
pain (488).

Though some reports suggest that antiemetics may alle-
viate migraine pain, they are indicated for the symptomatic
treatment of nausea and vomiting in association to standard
acute therapy for migraine attacks (see Section 3.4 on com-
bination analgesics). They can be used alone only when
acetaminophen, NSAIDs and migraine-specific drugs for
the acute treatment of attacks are ineffective or contraindi-
cated (488).

It is important to keep in mind that antiemetics can also
result in side effects such as extrapyramidal symptoms (e.g.,
akathisia), hypotension, and arrhythmias, including
Torsade de Pointes and QT interval prolongation (486).

Overall, antiemetics may thus be a viable alternative for
patients who experience intense nausea/vomiting during
migraine attacks and are resistant to or have contraindica-
tions to acetaminophen, NSAIDs and migraine specific
acute treatments (488,489).

3.6 Opioids

Introduction

Opioids are semi-synthetic and synthetic substances that act
on opioid receptors to produce morphine-like effects. These
receptors are found principally in the central and peripheral
nervous system, in the gastrointestinal tract. Their stimula-
tion induces somatic and psychoactive effects, reduces pain,
and suppresses cough and diarrhea (492). In the headache
field, opioids are potentially useful thanks to their ability
to promote immediate relief of moderate to severe acute
pain (493). On the other hand, their persistent use is
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Figure 3.5.1. Meta-analysis selection flow chart - antiemetics.

associated with long-term opioid consequences such as
dependence and need of increasing dosage to obtain pain
relief; this may also lead to life-threatening overdose
(494). Over the last decades, the increased prescription
of this class of drugs has led to widespread misuse of
both prescription and non-prescription opioids. The
soaring increase in opioid prescriptions and misuse in
the United States (US) contributed to the so-called
“opioid crisis” in North America (495) and was a driver
for the onset of the first wave of the epidemic of drug over-
dose deaths. These alarming phenomena led to an update

of the Canadian guideline on opioids for chronic non-
cancer pain (CNCP) (496) and to a guideline from the
United States (US) Centers for Disease Control (CDC)
(497), which focused on harm reduction in relation to
opioid prescribing for CNCP.

A large number of randomized placebo-controlled trials
(RCTs) were conducted to test the efficacy of opioids in the
treatment of CNCP. These have provided evidence of a
modest efficacy in pain relief and on the improvement of
physical functioning, while underlining clinically relevant
adverse events (498).



Ornello et al.

95

Figure 3.5.2. RCTs selection flow chart. *trials published since 2021 were screened.

In the migraine field, the extent of use of opioids has
been recently assessed by a web-based survey conducted
in a large representative US population (ObserVational
survey of the Epidemiology, tReatment and Care of
MigrainE [OVERCOME]) (499). The outcome of the
survey shows that among the 12,299 patients with 0-3
monthly headache days (MHDs), 59.0% never used
opioids, 26.0% formerly used them, and 15.0% were
current opioid users. When considering the 8844 patients
with >4 MHDs, 44.9% never used opioids, 31.2% formerly
used them, and 23.9% were current opioid users.

Although the situation in European countries is far less
critical than the opioid crisis observed in North America
(500), there are increasing concerns about the safety of
long-term opioid therapy for patients with CNCP (501).
Therefore, the European Pain Federation released the
European clinical practice recommendations on opioids
for CNCP, which were endorsed by several other
European scientific associations, including the European
Academy of Neurology (EAN) and the European
Headache Federation (EHF) (502). Notably, in several
chronic pain conditions, opioids are considered neither a
universal cure nor a universally dangerous threat. They
can only be used for some selected chronic noncancer
pain syndromes, but it is strongly recommended to consider
them only if established non-pharmacological and pharma-
cological treatment options have failed. In the acute setting,
opioids are often prescribed for immediate postoperative
pain and other painful conditions for patients in the emer-
gency department and primary care settings. In this frame-
work, opioids should be prescribed only when necessary, at
the lowest effective dose, and for the shortest period
required (497).

Section-specific methods

Search strings for the Guideline on opiates for systematic
review/meta-analysis and for additional RCTs are reported
in Online Appendix 3.6.1.

Results

Overall, we retrieved 1096 references from searching for
systematic reviews and meta-analyses. After duplicate
removal and screening stages, we included one systematic
review with meta-analysis (24) that was considered as the
source of randomized controlled trials (RCTs). After ana-
lyzing full texts of these RCTs, we included one of them
in the quantitative synthesis (503) (Figure 3.6.1).

Overall, we retrieved 719 references from searching
for RCTs and after removing duplicates we had 693
references to analyze. However, considering the most
recent included systematic review with meta-analysis on
the topic (24), the analyses of additional RCTs were per-
formed for papers published since 24 February 2021 and
did not result in the inclusion of any additional RCTs
(Figure 3.6.2).

Overall, one study was included in the quantitative syn-
thesis (meta-analyses) to develop the evidence-based guide-
line (503). It reported a comparison between an active drug
and placebo and was presented in this paper.

Butorphanol

PICO 3.6.1. In patients with episodic migraine, is
butorphanol superior to placebo in the acute treatment
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Figure 3.6.1. Meta-analysis selection flow chart - opioids.

of migraine attacks (outcomes: pain freedom at 2 h,
pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing butor-
phanol to placebo in the acute treatment of migraine
attacks (503) that did not meet the criteria to be included
in the main evidence. The risk of bias of this study was
very serious and the overall quality of evidence was

further downgraded to very low (Figures 3.6.3 and
3.6.4).

The study showed benefits of intranasal butorphanol 1 mg
over placebo considering the outcomes pain freedom at 2 h
(Figure 3.6.3) and pain relief at 2 h (Figure 3.6.4).

Evidence-based recommendation for
PICO 3.6.1

In patients with migraine, we suggest intranasal butor-
phanol 1 mg for the acute treatment of migraine attacks.
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Quality of evidence: Very low (POSO)

Strength of the recommendation: Weak (1)

[NOTE: Considering the risk associated with the class
of opioids, their use in the acute treatment of migraine
should be considered only when all the other available
options have proved ineffective. ]

Safety and tolerability of opioids. Warnings and contraindica-
tions: Opioids should not be used in pregnant or breastfeed-
ing women, as these populations are not included in RCTs.
Breastfeeding is not recommended due to the risk of serious
adverse reactions in breastfed infants. Opioids should not
be used in patients with significant respiratory depression
or acute or severe bronchial asthma.

Serious safety concerns: Seizures can occur within the
recommended dose range. Serotonin syndrome, which

may be life-threatening, can occur. The concomitant use
of opioids with serotonergic drugs, such as SSRIs and trip-
tans, should be avoided. The misuse of opioids can lead to
opioid use disorder and MOH (opioid-overuse headache).
Tolerability: Adverse events were more frequent in
patients using butorphanol compared to those receiving
placebo. Dizziness, nausea, vomiting, and drowsiness
were the more frequent adverse events. In the butorphanol
RCT, 36% of the adverse events were rated as severe.

Evidence-based guideline summary

We found only one study on butorphanol for deriving
evidence-based recommendations for this guideline. There
is low quality of evidence to suggest the use of intranasal
butorphanol for the acute treatment of migraine attacks.
(Figure 3.6.5).

Figure 3.6.2. RCTs selection flow chart - opioids.
*trials published since February 24, 202| were screened.

Figure 3.6.3. Forest plot showing the comparison between butorphanol | mg intranasal vs placebo for the outcome pain freedom at

2 h in patients with migraine.
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Expert-based opinions treatment of migraine attacks is very limited. There is low-

Topic: Opioids in the acute treatment of migraine attacks. quality evidence to suggest the use of intranasal butorphanol,
Suggestion: The evidence of efficacy of opioids in the acute  but this drug is not commonly used in the real-life setting.

Figure 3.6.4. Forest plot showing the comparison between butorphanol | mg intranasal vs placebo for the outcome pain relief at 2 h
in patients with episodic migraine.

Figure 3.6.5. Summary of evidence-based recommendations on opioids for the acute treatment of migraine attacks.
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Before considering a trial with opioids, we suggest opti-
mization of nonopioid pharmacotherapy and non-
pharmacologic therapy. By a trial with opioids, we mean
initiation, titration, and monitoring of response, with dis-
continuation of opioids if a clinically meaningful improve-
ment in pain or function is not achieved. Opioids should
never be used in patients with migraine with concurrent
or past substance use disorder or active psychiatric disor-
ders and in patients with MOH.

Rationale: As opioids are associated with low evidence of
efficacy, no data replication, and serious risk of tolerance,
dependency, and addiction, we suggest against their
use, especially in patients prone to overuse. Only
selected and properly informed patients with migraine
who do not respond or bear contraindications to the
agents recommended for the acute treatment of migraine
may be eligible for a trial with opioids. Patient education
and strict monitoring of the frequency of drug intake are
mandatory to prevent opioid misuse, addiction, and over-
dose. In addition, only short-term use should be consid-
ered as prolonged use of opioids may lead to drug
dependence (and, in some patients, addiction/opioid use
disorder), even at therapeutic doses.

3.7 Ditans

Introduction

Lasmiditan is a first-in-class ditan developed as an acute
treatment of migraine. It is a high-affinity, highly selective
5-hydroxytriptamine (serotonin)-1F (5-HTg) receptor
agonist. Lasmiditan has a unique chemical structure based
on a pyridinoyl-piperidine scaffold that replaces the
indole group of triptans (504).

5-HT1F receptors are expressed at various levels within
the CNS and the trigeminovascular system, essential for the
pathophysiology of migraine. Lasmiditan exerts its thera-
peutic effect through the agonistic effects at the 5-HT g
receptor, blocking pain transmission through the trigeminal
ganglion and nucleus trigeminalis caudalis and inhibiting
CGRP and glutamate release (505,506).

Lasmiditan is highly lipophilic and capable of crossing
the blood-brain barrier, resulting in the occurrence of
CNS-related adverse events (507).

Unlike triptans, agonists of the 5-HT g receptor are
devoid of vasoconstrictor properties, as demonstrated in
preclinical animal models and in vitro human models
(508,509). They were demonstrated to be safe and effective
also in patients with concomitant cardiovascular risk factors
(504,510,511).

Therefore, lasmiditan may address important unmet
needs in patients with cardiovascular risk factors, cardio-
vascular diseases, or patients who respond poorly to other
acute treatments.

Section-specific methods

This section followed the general procedure to develop this
guideline.

Search strings for the guideline on ditans for systematic
review/meta-analysis and for additional RCTs are reported
in Online Appendix 3.7.1.

Results

Overall, we retrieved 170 references from searching for sys-
tematic reviews and meta-analyses. After duplicate removal
and screening stages, we included six systematic reviews
and meta-analyses (24,507,512-515) that were considered
as sources of RCTs. After analyzing full texts of these
RCTs, we included four RCTs in the quantitative synthesis
(516-519) (Figure 3.7.1).

Overall, we retrieved 320 references from searching for
RCTs and, after removing duplicates, we had 237 refer-
ences to analyze. However, considering the most recent
included systematic review and meta-analysis on the
topic, the analysis of additional RCTs was performed for
papers published since 2021 (49 references). We finally
included one additional RCT (520). No further studies
were included from the literature search updates performed
in May 2023 and November 2023 (Figure 3.7.2).

Overall, five studies were included in the quantitative
synthesis (meta-analyses) to develop the evidence-based
guideline. All of them reported a comparison between las-
miditan and placebo and are presented in this section.

Lasmiditan

PICO 3.7.1. In patients with migraine, is lasmiditan super-
ior to placebo in the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found five RCTs (516-520) addressing
lasmiditan as compared to placebo in the acute treatment of
migraine attacks that met the criteria to be included in the
main evidence.

The pooled analysis showed benefits of oral lasmiditan
50, 100 and 200 mg over placebo considering the outcomes
of pain freedom at 2 h (Figure 3.7.3) and pain relief at 2 h
(Figure 3.7.4). The quality of evidence for both outcomes
was high (Table 3.7.1)

Additional evidence. None.

Evidence-based recommendation for
PICO 3.7.1

In patients with migraine, we recommend lasmiditan 50
mg, 100 mg, or 200 mg for the acute treatment of
migraine attacks.
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Figure 3.7.1. Meta-analysis selection flow chart - ditans.

Quality of evidence: High (DDDD)
Strength of the recommendation: Strong (11)

Safety and tolerability of lasmiditan. Warnings and contrain-

dications: Lasmiditan should not be used during pregnancy
and breastfeeding, as insufficient data is available.
Lasmiditan is associated with CNS-related adverse events

(518), and it should be used with caution if taken in combin-
ation with CNS depressants or alcohol.

Serious safety concerns: No serious safety concerns have
emerged for treatment with lasmiditan. RCTs have not
shown a higher incidence of cardiovascular events in
patients treated with lasmiditan (511).

Tolerability: The most common adverse events asso-
ciated with lasmiditan were dizziness, somnolence,
fatigue, paresthesia, nausea, and vertigo. Adverse events
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Figure 3.7.2. RCTs selection flow chart - ditans.
*trials published since 2021 were screened.

Figure 3.7.3. Forest plot showing the comparison between oral lasmiditan (50, 100, and 200 mg) and placebo for the outcome pain
freedom at 2 h in patients with migraine.
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were mainly transient and mild to moderate in severity
(516). Adverse events were dose-related, with the highest
occurrence for lasmiditan 200 mg (517). RCTs showed a
higher incidence of adverse events in elderly people com-
pared to patients less than 65 years of age (521). The
advice against driving or operating machinery within 8 h
from lasmiditan intake (522) might be a tolerability issue
and a reason to avoid lasmiditan by patients who usually
perform those tasks for working purposes.

Evidence-based guideline summary

We found studies on lasmiditan to be included for deriving
evidence-based recommendations for this guideline. There
is high quality of evidence to recommend the use of lasmi-
ditan for the acute treatment of migraine attacks
(Figure 3.7.5). Notably, lasmiditan lacks head-to-head com-
parisons with other acute treatments for migraine, such as
triptans (please refer to Section 3.9 for other comparisons).

Expert-based opinions

Topic: Lasmiditan dosing. Suggestion: We suggest an initial
dose of 100 mg of lasmiditan. If needed, the dose can be
decreased to 50 mg for better tolerability or increased to
200 mg for improved efficacy.

Rationale: Higher dosages are probably more effective
than lower ones. RCTs provided evidence suggesting
higher efficacy of lasmiditan 200 mg and 100 mg compared
with lasmiditan 50 mg in the acute treatment of migraine
attacks for several migraine-related variables, including
the outcomes of pain freedom and pain relief at two hours
after treatment (518-520). Dose has also an impact on tol-
erability as evidence showed a higher incidence of adverse
events with increasing lasmiditan dose (518). Dose opti-
mization should be considered according to tolerance and
efficacy. Given the higher incidence of adverse events in
the elderly compared with younger patients (521), it
might be reasonable to start with the 50 mg dose in patients
aged 65 years or older.

Figure 3.7.4. Forest plot showing the comparison between oral lasmiditan (50, 100, and 200 mg) and placebo for the outcome pain

relief at 2 h in patients with migraine.
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Figure 3.7.5. Summary of evidence-based recommendations on lasmiditan for the acute treatment of the migraine attacks.

Topic: Tolerability. Suggestion: We suggest against lasmidi-
tan in patients who cannot follow the advice to avoid
driving or operating machinery for at least eight hours
after taking lasmiditan (522). Caution should also be used
for activities requiring heightened attention.

Rationale: Lasmiditan is associated with impaired
driving and machinery use after the administration of
single 50 mg, 100 mg and 200 mg doses. Patients are
advised not to drive or operate machinery for at least
eight hours after taking lasmiditan.

Topic: Use in patients with cardiovascular risk factors and
disease. Suggestion: There are no limitations in using las-
miditan in patients with cardiovascular risk factors or
disease.

Rationale: Lasmiditan proved safe and effective in
patients with cardiovascular risk factors and cardiovascular
disease (511). It therefore represents a valid option for
patients who have contraindications to triptans. Further
studies are, however, needed to assess the long-term
safety of lasmiditan in this population.

3.8 Gepants for acute treatment

Introduction

Gepants were developed in the early 2000s as a new symp-
tomatic treatment for migraine. However, their develop-
ment was soon interrupted due to liver toxicity:
telcagepant, a first generation gepant, determined indeed a
significant increase in the serum levels of liver
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aminotransferase levels compared to placebo (523). Hence,
research focused on the chemical manipulation of the first
generation gepants led to the second generation gepants,
devoid of liver toxicity (524). The Food and Drug
Administration (FDA) approved rimegepant 75 mg in
2020 and ubrogepant 50 and 100 mg in 2019 for the
acute treatment of migraine attacks (524). The European
Medicine Agency (EMA) approved the use of rimegepant
in Europe in 2022. More recently, another gepant has
been studied: zavegepant, a third generation gepant, charac-
terized by the intranasal administration route (525).

Gepants are small molecules that bind with high affinity
to the CGRP receptor, thus inducing an allosteric modula-
tion that prevents CGRP binding. Notably, their specific
mechanism of action justifies their good safety profile
(526). Gepants do not constrict or tighten blood vessels,
although it must be noted that they inhibit vasoconstriction
and the opening of collaterals in conditions of ischemia
(526).

Section-specific methods

This section followed the general procedure to develop this
guideline with the exception of the literature search update,
which was performed directly in November 2023 overcom-
ing the May 2023 update.

Search strings for the Guideline on the gepants (acute
treatment) for systematic review/meta-analysis and for add-
itional RCTs are reported in Online Appendix 3.8.1.

Results

Overall, we retrieved 173 references from searching for sys-
tematic reviews and meta-analyses. After duplicate removal
and selection phases, we included eight systematic reviews
and meta-analyses (24,237,527-532) as a source of rando-
mized controlled trials (RCTs). After analyzing full texts of
these RCTs, we included seven of them in the quantitative
synthesis (533-539) (Figure 3.8.1).

Overall, we retrieved 365 references from searching for
RCTs and, after removing duplicates, we had 304 refer-
ences to analyze. However, considering the most recent
included systematic review/meta-analysis on the topic, the
analysis of additional RCTs was performed for papers pub-
lished since May 2022 (31 references). We finally included
one additional RCT on rimegepant (540) and two RCTs on
zavegepant (541,542) (Figure 3.8.2). Notably, the selection
of RCTs on zavegepant was performed via a specific search
string (see Online Appendix 3.8.1 and Online Appendix 3.
8.2).

Overall, 12 studies were included in the quantitative syn-
thesis (meta-analyses) to develop the evidence-based guide-
line. All the included studies reported a comparison between
a gepant and placebo and are presented in this paper.

Rimegepant

PICO 3.8.1. In patients with migraine, is rimegepant super-
ior to placebo in the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found five RCTs (533-536,540) addres-
sing rimegepant oral-disintegrating tablets compared to
placebo in the acute treatment of migraine attacks that
met the criteria to be included in the main evidence. In par-
ticular, the studies by Yu et al. (540) and Croop et al. (543)
tested rimegepant oral-disintegrating tablets, whilst the
others rimegepant tablets (534-536). Since the two formu-
lations were found similarly effective, we discussed them
together (544). The pooled analysis showed benefits of
oral rimegepant 75 mg daily over placebo considering the
outcomes of pain freedom at 2 h (Figure 3.8.3) and pain
relief at 2 h (Figure 3.8.4). The quality of evidence for
both outcomes was high (Table 3.8.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.8.1

In patients with migraine, we recommend rimegepant 75
mg oral-disintegrating tablets for the acute treatment of
the attacks.

Quality of evidence: High (DDDD)

Strength of the recommendation: Strong (11)

Ubrogepant

PICO 3.8.2. In patients with migraine, is ubrogepant super-
ior to placebo for the acute treatment of migraine attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found five RCTs (537-539,545,546)
addressing ubrogepant compared to placebo for the acute
treatment of migraine attacks that met the criteria to be
included in the main evidence.

The pooled analysis showed benefits of oral ubrogepant
50 and 100 mg over placebo considering the outcomes pain
freedom at 2 h (Figure 3.8.5) and pain relief at 2 h
(Figure 3.8.6). The quality of evidence for both outcomes
was high (Table 3.8.2).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.8.2

In patients with migraine, we recommend oral ubroge-
pant 50 or 100 mg for the acute treatment of attacks.
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Figure 3.8.1. Meta-analysis selection flow chart - gepants for acute treatment.

PICO 3.8.3. In patients with migraine, is zavegepant
superior to placebo in the acute treatment of the attacks
(outcomes: pain freedom at 2 h, pain relief at 2 h)?

Quality of evidence: High (D®®®D)
Strength of the recommendation: Strong (11)

Zavegepant Main evidence. We found two RCTs (541,542) addressing
The study selection for zavegepant was added following the  zavegepant compared to placebo in the acute treatment of
literature search update. The related flowchart is provided in  migraine attacks that met the predefined criteria to be
Online Appendix 3.8.2. included in the main evidence.
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Figure 3.8.2. RCTs selection flow chart - gepants for acute treatment.

*trials published since 01 May 2022 were screened

**Trials on zavegepant assessed with a further search string (see Online Appendix 3.8.1) and flow chart (see Online Appendix 3.8.2).

The pooled analysis showed benefits of zavegepant 5,
10, and 20 mg nasal spray over placebo considering the out-
comes of pain freedom at 2 h (Figure 3.8.7) and pain relief
at 2 h (Figure 3.8.8). The quality of evidence for both out-
comes was high for the 10 mg dosage — due to the presence
of two RCTs — and moderate for the 5 mg and 20 mg doses
of zavegepant (Table 3.8.3) due to the presence of only one
RCT.

Additional evidence. None.

Evidence-based recommendations for
PICO 3.8.3

1) In patients with migraine, we recommend intranasal
zavegepant 10 mg for the acute treatment of migraine
attacks.

Quality of evidence: High (DDDD)
Strength of the recommendation: Strong (11)

2) In patients with migraine, we suggest against zavege-
pant 5 mg nasal spray for the acute treatment of migraine
attacks.

Quality of evidence: Moderate (BODHS)

Strength of the recommendation: Weak ()

3) In patients with migraine, we suggest zavegepant 20
mg nasal spray for the acute treatment of migraine
attacks.

Quality of evidence: Moderate (GDHO).
Strength of the recommendation: Weak (7).

Safety and tolerability of rimegepant, ubrogepant, and
zavegepant. Warnings and contraindications: Rimegepant
and ubrogepant should not be used in patients with hyper-
sensitivity reaction to them or to their excipients. Indeed,
in the RCTs serious hypersensitivity reactions have been
registered, even delayed, i.e., days after the administration
of the drug (535,547). Moreover, considering that rimege-
pant and ubrogepant are primarily metabolized by the
CYP3A4, the FDA advises against their use with strong
CYP3A4 inhibitors, such as azoles antimycotics
(548,549). Concomitant use may induce higher plasma con-
centration of the abovementioned gepants, thus leading to a
higher rate of AEs. Regarding zavegepant, hypersensitivity
reactions were not reported in the RCTs (541,542).

The safety of rimegepant and zavegepant in geriatric
patients has not been explored, so they are not recom-
mended in elderly patients with migraine. Ubrogepant has
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Figure 3.8.3. Forest plot showing the comparison between rimegepant 75 mg oral-disintegrating tablets and placebo for the outcome

pain freedom at 2 h.

Figure 3.8.4. Forest plot showing the comparison between rimegepant 75 mg oral-disintegrating tablets and placebo for the outcome

pain relief at 2 h.

been tested up to 75 years of age. Children and adolescents
have not been studied yet, therefore gepants are at present
contraindicated below the age of 18 years. Pregnant or lac-
tating women were excluded from RCTs too, hence,
gepants are not recommended in these categories. It ought
to be taken into consideration that ubrogepant induces
fetal toxicity in rats and it passes in the maternal milk in
rats, where it has similar concentrations than in the
plasma (550). For rimegepant, it has been demonstrated
that a single dose can result in its presence in maternal
milk (551), even if less than 1%. Hence, rimegepant
should be avoided in breastfeeding women (551). Since
rimegepant and ubrogepant are metabolized by the liver,
they should not be administered in patients with liver
impairment (550,552). Finally, as rimegepant and ubroge-
pant are substrates for the P glycoprotein (P-gp), their use

is contraindicated in the presence of severe renal impair-
ment (550,552). Zavegepant excretion is mainly biliary
and fecal (525); the drug is mainly metabolized by
CYP3A4 and CYP2D6 (525). Mild or moderate liver
impairment does not seem to alter the metabolism of zave-
gepant, while the drug has not been tested in patients with
severe liver impairment (525,553). Zavegepant has also
not been tested in patients with renal impairment, which
however should not be considered a problem given the
very small proportion of renal metabolism of the drug
(553). The use of zavegepant during pregnancy has not
been evaluated in humans and is therefore contraindicated,
although animal studies showed no significant increase in
birth defects (525,554).

Serious safety concerns: In the study published by
Lipton et al. (539) in 2019, five serious adverse events
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GRADE evidence profile table for rimegepant 75mg oral-disintegrating tablets versus placebo for the acute treatment of migraine attacks

Table 3.8.1.

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Rimegepant 75

mg

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Placebo

design

studies

Pain freedom at 2 h - Rimegepant 75 mg oral-disintegrating tablets vs Placebo

109 more per @©®D®PD  Critical

RR 1.72

318/2635
(12.1%)

510/2501

(20.4%)

None

Not serious Not serious

Not Not serious

serious

RCTs

1.000 High

(from 72 more to

(148 to

1.99)

149 more)

Pain relief at 2 h - Rimegepant 75 mg oral-disintegrating tablets vs Placebo

53 more per ©®D®  Critical

RR 1.35

1116/2635
(42.4%)

1411/2501
(56.4%)

Not serious Not serious None

Not Not serious

serious

RCTs

High

1.000
(from 41 more to

(127 to

1.42)

63 more)

were registered: two appendicitis, one pericardial effusion,
one seizure and one spontaneous abortion. The seizure was
considered related to the study drug. Of note, the rate of
serious adverse events was comparable to the one achieved
in the placebo group. No liver serious safety concerns were
noticed. In consideration of liver toxicity associated with
the first generation gepants, serum aminotransferase levels
were strictly monitored in the patients treated with the
gepants of the second generation. In the study by
Goadsby et al. (547) there were only seven cases of amino-
transferase elevation and only two (one in the placebo and
one in the wubrogepant group) were considered
treatment-related. Aminotransferase increases in the ubro-
gepant group were transient and resolved with continued
administrations (547). In one RCT of zavegepant, one
serious adverse event of leg thrombosis occurred in
treated patients and was not related to the drug (541); in
the other RCT, no serious adverse events occurred (542).
No hepatotoxicity issues emerged with zavegepant
(541,542,554). At present, gepants should not be used in
patients at high risk of ischemic events such as transient
ischemic attack (TIA), ischemic stroke, angina, and
Raynaud disease. These patient groups were excluded from
the randomized trials and open-label observational studies.

Tolerability: From the published RCTs the most frequent
AEs with rimegepant, i.e., those that emerged in more than
the 2% of the patients, were nasopharyngitis, nausea,
urinary tract infection and upper respiratory tract infections
(533-536). Globally, the tolerability of rimegepant was
good, even if taken regularly for the preventive treatment
of migraine (543). For ubrogepant, the most frequent
minor tolerability issues were dry mouth, nausea, fatigue,
dizziness, and somnolence. Globally, ubrogepant was
well tolerated by most of the patients, also over long treat-
ment periods (552,555). The most frequent adverse events
related to zavegepant use were dysgeusia, nausea, and
nasal discomfort (541,542).

Evidence-based guideline summary

We found studies on rimegepant, ubrogepant, and zavege-
pant to be included for deriving evidence-based recommen-
dations for this guideline. There is high quality of evidence
to recommend the use of rimegepant, ubrogepant, and zave-
gepant for the acute treatment of migraine attacks
(Figure 3.8.9).

Expert-based opinion

Optimization of ubrogepant use

Topic: Ubrogepant dosing. Suggestion 1: When starting ubro-
gepant for the acute treatment of migraine attacks, we
suggest 50 mg as initial dose; the dose can be increased
up to 100 mg if the response is unsatisfactory.
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Rationale 1: From the available RCTs the different
dosages of ubrogepant displayed a similar efficacy in both
the primary and secondary outcome measures. There was
only a slight difference regarding the number of AEs,
which was higher for the 100 mg dose. Indeed, in the
study by Lipton and coworkers, patients receiving ubroge-
pant 100 mg displayed a higher rate of nausea, somnolence,
and dry mouth (539).

Suggestion 2: Ubrogepant can be considered for the
acute treatment of migraine attacks during prodromes.

Rationale 2: A RCT compared oral ubrogepant 100 mg
for the acute treatment of migraine attacks during pro-
dromes, before the onset of pain (556). This RCT was not
included in evidence-based recommendations as it did not
consider the outcomes that were chosen for the guideline.
The RCT showed that absence of moderate or severe head-
ache within 24 h after a dose occurred after 46% of pro-
drome events that had been treated with ubrogepant and
after 29% of prodrome events that had been treated with
placebo (p<0-0001). Adverse events that occurred within
48 h after drug administration were reported after 17% of
prodrome events that had been treated with ubrogepant
and after 12% of events that had been treated with
placebo, in the absence of difference between the two
groups (556). From these results, the use of ubrogepant
might be considered in patients who recognize the pro-
dromes of migraine, even if this suggestion needs confirm-
ation in clinical practice.

Ubrogepant and anti-CGRP monoclonal antibodies

Topic: Ubrogepant co-administered with an anti-CGRP
monoclonal antibody. Suggestion: We suggest the possibil-
ity to use ubrogepant even in patients who are receiving
anti-CGRP monoclonal antibodies for the preventive treat-
ment for migraine.

Rationale: A phase I study from Jakat et al. (557)
explored the safety and drug-to-drug interactions of ubroge-
pant 100 mg with erenumab or galcanezumab. The pharma-
cokinetic profile of ubrogepant was not significantly
affected by the co-administration of erenumab or galcane-
zumab. Moreover, no safety concerns emerged from the
association between ubrogepant 100 mg and erenumab or
galcanezumab (557). In clinical practice, we still do not
know the effects of long-term use of concomitant CGRP
inhibition with monoclonal antibodies and frequent use of
gepants; therefore, caution and close monitoring is advis-
able in patients with concomitant use of the two drug
classes.

Zavegepant and oral gepants

Topic: Choice of zavegepant in special cases. Suggestion:
Zavegepant nasal spray may be the gepant of choice in

patients with severe nausea and/or vomiting during their
migraine attacks.

Rationale: The intranasal administration of zavegepant is
interesting as the drug bypasses digestive metabolism and
can be directly delivered into the blood by the nasal mucosa.
This route of administration can be particularly useful for
patients with migraine experiencing severe nausea and/or
vomiting during their migraine attacks, as those symptoms
can be associated with gastroparesis and consequently to
decreased absorption of oral drugs. It should be noted that
the available RCTs of zavegepant did not test the efficacy of
this drug specifically in patients who failed oral acute treat-
ments due to severe nausea and/or vomiting.

3.9 Head-to-head comparisons — Acute
treatments

Introduction

Several acute treatments for migraine have been assessed
comparatively to test their efficacy and tolerability. In clin-
ical practice, it is important to know those comparisons to
have an idea of the possible efficacy of different approaches
to treat migraine attacks. However, there is a need for an
orderly and rational presentation of those studies and of
their results to provide clinicians with evidence-based
tools for clinical judgment.

For those reasons, the present section reports a system-
atic and critical evaluation of the efficacy results of
head-to-head studies comparing the different acute treat-
ments for migraine.

Section-specific methods

All RCTs included in this section were retrieved from the
search strings of the other sections dedicated to RCTs of
acute treatments. We considered only PICOs including at
least one drug as intervention or comparator that had an
independent comparison against placebo.

At first, we collected all the head-to-head RCTs retrieved
from the literature search. Duplicates were removed as an
initial step.

All RCTs were considered only once, even if eligible for
more than one comparison. Comparisons were structured to
be read in either direction, without the concept of a main
intervention and its comparator. The terms “intervention”
and “comparator” were replaced by “Drug 1” and “Drug
2” in the PICO structure (Table 3.9.1). Nevertheless,
given the number of available trials, we classified them
into the following groups of comparisons:

e Non-steroidal anti-inflammatory drugs (NSAIDs) vs
NSAIDs

e Triptans vs NSAIDs

e Triptans vs triptans
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Figure 3.8.5. Forest plot showing the comparison between oral ubrogepant 50 mg or 100 mg and placebo for the outcome pain
freedom at 2 h.

Figure 3.8.6. Forest plot showing the comparison between oral ubrogepant 50 mg or 100 mg and placebo for the outcome pain relief
at 2 h.



Cephalalgia 45(4)

112

(340w ge |
0) aJ0oW §£9 Wo.y) (11
y3iH 000°1 orgl) (%T8p) (%6'09) snolss
Enu> GOeD  4od ssow §T| 9T’ WY 899/vLT 0SS/9€€ SUoN SNOLISS ION SNOLI3S JON  SNOLISS J0N IoN S1OY [4
oqgade|d sA [edo Swgg| 3uedasBouqn - Y T e jo194 ured
(340w 09|
o1 20w go| woy) (g€
y3iH 000°1 o 71) (%9°8¥) (%9°19) snoliss
EonuD>  GOeD  49d asow |g| LTI ¥Y  8+8T/S8E| Y9LTVOLI SUoN SNOLISS ION SNOLISS JION  SNOLISS JON IoN s1OY S
oqgade|d sA Jeqo Swqg juedaSouqn - Y g e Ja1ja4 ured
(340w peg
01 aJow g€ wouy) (80°¢
ydiH 000°1 o1 G¢°1) (%€°11) (%00 snoes
EonuD>  GOeD  4ed aqow £ ] ¥0°T ¥y 899/¥9 0S9/1¢I SUoN SNOLI3S ION SNOLISS JON  SNOLI3S JON IoN s1OY [4
oqgade|d sA [edo SwgQ| Juedadouqn - Y T 3e WopaaJy uied
(340w ||
o1 aJjow gg woy) (gL'
Y3iH 000°I o1 0¥°1) (%6T1) (%00 snoLas
Ry  GOOO  49d auow g1 89’1 YY  8¥87//9¢ ¥9LT/€99 SUoN SNOLI3S ION SNOLISS ION  SNOLI3S JON IoN s1DO4 S
oqgade|d SA [edo Swg yuedaSoiqn - Y 7 3e wopaady ured
soueriodw)  Auend (O %s6) (D %se) | ogaceld auedadouqn SuoneJapISUOD  uoisidaadw] ssauldauIpu]  Aduisisuodu| seiq udisop saIpms
ANjosqy  dAleRY <y0 J0isiy Aprag o N
1093 syuaned jo g\ JUBWISSISSE AJUIBLIDD)

S)[2ENE duUIEJ3IW JO JUBWIEBAI] INJE Y3 Ul 0qade|d snsuaA Juedadouqn [edo Joy 9|qel 3jyoid adusapIA QYYD “T°'8°E dlgeL



Ornello et al. 113

Figure 3.8.7. Forest plot showing the comparison between zavegepant 5 mg, 10 mg, or 20 mg nasal spray and placebo for the
outcome pain freedom at 2 h.

Figure 3.8.8. Forest plot showing the comparison between zavegepant 5 mg, 10 mg, or 20 mg nasal spray and placebo for the
outcome pain relief at 2 h.
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o Triptans vs other analgesics
e Combination analgesics vs NSAIDs Evidence-based recommendation for
e Combination analgesics vs triptans PICO 3.9.1
e Combination analgesics vs paracetamol . . — -
. . . . In patients with migraine, we suggest acetylsalicylic
e Combination analgesics vs combination analgesics . . .
. . . acid 1000 mg and ibuprofen 400 mg as equivalent
e Combination analgesics vs other analgesics

RCTs were included in the main evidence if they met all the
following criteria:

e A hypothesis of non-inferiority or superiority of one
drug over the other was clearly stated
e The study sample size was justified.

All trials not meeting these criteria were excluded from the
main evidence and considered for additional evidence.

Only head-to-head comparisons between different drugs
were included in the present section.

We restricted comparisons to oral and intranasal drugs,
excluding studies comparing parenteral routes of adminis-
tration of drugs. This choice was made to decrease the het-
erogeneity of comparisons and to adhere to the outpatient
settings in which oral and intranasal drugs are the most
used.

Figure 3.9.1 reports the results of the literature search.
Table 3.9.1 reports the PICO question structure of the
present section.

It is important to note that PICO questions referring to
the present section were structured after the literature
search, as there were no expected results prior to the search.

Table 3.9.1 reports the comparisons that were included
in the present section, while Figure 3.9.87 reports a
summary of each recommendation.

Comparison between different non-steroidal
anti-inflammatory drugs

PICO 3.9.1. In patients with migraine, are acetylsalicylic
acid and ibuprofen equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found one RCT comparing oral acetyl-
salicylic acid 1000 mg to oral ibuprofen 400 mg in patients
with migraine (30) that met the criteria to be included in the
main evidence. The risk of bias was unclear (Figures 3.9.2
and 3.9.3). The RCT showed no difference between oral
acetylsalicylic acid 1000 mg and oral ibuprofen 400 mg
considering the outcomes of pain freedom at 2h
(Figure 3.9.2) and pain relief at 2 h (Figure 3.9.3). The
quality of evidence for both outcomes was considered
low (Table 3.9.2).

Additional evidence. None.

options for the acute treatment of migraine attacks.
Quality of evidence: Low (©DOO)

Strength of the recommendation: =

Comparisons between triptans and non-steroidal
anti-inflammatory drugs

PICO 3.9.2. In patients with migraine, are rizatriptan and
ibuprofen equivalent for the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing rizatriptan
10 mg to ibuprofen 400 mg in patients with migraine (38)
that met the criteria to be included in the main evidence.
The risk of bias was low (Figures 3.9.4 and 3.9.5). The
RCT showed no difference between oral rizatriptan 10
mg and oral ibuprofen 400 mg considering the outcome
pain freedom at 2h (Figure 3.9.4) while oral rizatriptan
10 mg was slightly superior to oral ibuprofen 400 mg con-
sidering the outcome pain relief at 2 h (Figure 3.9.5). The
quality of evidence for both outcomes was considered
low to moderate (Table 3.9.3).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.2

In patients with migraine, we suggest oral rizatriptan 10
mg over oral ibuprofen 400 mg for the acute treatment of
migraine attacks.

Quality of evidence: Low (HOO)

Strength of the recommendation: Weak (1)

PICO 3.9.3. In patients with migraine, are sumatriptan
and acetylsalicylic acid equivalent for the acute treatment
of migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found two RCTs comparing sumatriptan
50 mg to acetylsalicylic acid 1000 mg in patients with
migraine (29,30) that met the criteria to be included in the
main evidence. The risk of bias was unclear (Figures
3.9.6 and 3.9.7). The RCTs showed no difference
between sumatriptan 50 mg and acetylsalicylic acid 1000
mg considering the outcomes of pain freedom at 2h
(Figure 3.9.6) and pain relief at 2 h (Figure 3.9.7). The
quality of evidence for both outcomes was considered mod-
erate (Table 3.9.4).
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Figure 3.8.9. Summary of evidence-based recommendations on
gepants for the acute treatment of migraine attacks.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.3

In patients with migraine, we suggest oral sumatriptan
50 mg and oral acetylsalicylic acid 1000 mg as equiva-
lent options for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =

PICO 3.9.4. In patients with migraine, are sumatriptan
and ibuprofen equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
sumatriptan 50 mg and ibuprofen 400 mg (30) that did
not meet the criteria for main evidence due to the lack of
a sample size calculation. The risk of bias was considered
unclear (Figures 3.9.8 and 3.9.9). The RCT found no

difference between oral sumatriptan 50 mg and oral ibupro-
fen 400 mg considering the outcomes of pain freedom at2 h
(Figure 3.9.8) and pain relief at 2 h (Figure 3.9.9). The
quality of evidence was considered very low due to the
availability of only one RCT with unclear risk of bias.

Evidence-based recommendation for
PICO 3.9.4

In patients with migraine, we suggest sumatriptan 50 mg
and ibuprofen 400 mg as equivalent options for the acute
treatment of migraine attacks.

Quality of evidence: Very low (OOO)

Strength of the recommendation: =

PICO 3.9.5. In patients with migraine, are sumatriptan
nasal spray and ketorolac nasal spray equivalent for the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing sumatriptan
20 mg nasal spray to ketorolac 31.5 mg nasal spray in
patients with migraine (44) that met the criteria to be
included in the main evidence. The risk of bias was high
(Figures 3.9.10 and 3.9.11). The RCT showed no difference
between sumatriptan 20 mg nasal spray and ketorolac 31.5
mg nasal spray considering the outcomes of pain freedom at
2 h (Figure 3.9.10) and pain relief at 2 h (Figure 3.9.11).
The quality of evidence for both outcomes was considered
very low (Table 3.9.5) due to the availability of only one
RCT with high risk of bias and low numbers of patients
(<50 per group).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.5

In patients with migraine, we suggest sumatriptan 20 mg
nasal spray and ketorolac 31.5 mg nasal spray as equiva-
lent options for the acute treatment of migraine attacks.
Quality of evidence: Very low (OOS0O)

Strength of the recommendation: =

PICO 3.9.6. In patients with migraine, are sumatriptan
and naproxen equivalent for the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral suma-
triptan 100 mg with oral naproxen 500 mg (174) that met
the criteria for main evidence. The risk of bias was
unclear (Figure 3.9.12). The RCT showed no difference
between oral sumatriptan 100 mg and oral naproxen 500
mg considering the outcome pain freedom at 2h
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Figure 3.9.1. Flowchart of study selection for the present chapter.

(Figure 3.9.12). The quality of evidence was considered
low (Table 3.9.6).

Additional evidence. We found two RCTs comparing oral
sumatriptan 50 mg or 85 mg with oral naproxen 500 mg
(27,41). Those RCTs did not meet the criteria for main evi-
dence as they did not report criteria for sample size calcula-
tion. The risk of bias was unclear (Figures 3.9.13 and
3.9.14). Overall, the RCTs showed that the 85 mg dose of
oral sumatriptan was superior to oral naproxen 500 mg con-
sidering the outcomes pain freedom at 2 h (Figure 3.9.13)
and pain relief at 2 h (Figure 3.9.14), while the 50 mg
dose of oral sumatriptan was not more effective than oral
naproxen 500 mg. The quality of evidence was considered
very low due to the availability of RCTs with unclear risk of
bias.

Evidence-based recommendation for
PICO 3.9.6

In patients with migraine, we suggest oral sumatriptan
50 mg or 100 mg and oral naproxen 500 mg as equiva-
lent options for the acute treatment of migraine attacks;
there is very low evidence to suggest sumatriptan 85 mg
over naproxen 500 mg.

Quality of evidence: Very low (OO O)

Strength of the recommendation: =

Comparisons between two different triptans

PICO 3.9.7. In patients with migraine, are almotriptan and
frovatriptan equivalent for the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral almotrip-
tan 12.5 mg with oral frovatriptan 2.5 mg (160) that met the
criteria for inclusion in main evidence. The risk of bias was
low (Figures 3.9.15 and 3.9.16). The RCT found no differ-
ence between oral almotriptan and oral frovatriptan consider-
ing the outcomes of pain freedom at 2 h (Figure 3.9.15) and
pain relief at 2 h (Figure 3.9.16). The quality of evidence was
considered moderate (Table 3.9.7) due to the availability of
only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.7

In patients with migraine, we suggest almotriptan 12.5
mg and frovatriptan 2.5 mg as equivalent options for
the acute treatment of migraine attacks.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =

PICO 3.9.8. In patients with migraine, are almotriptan and
sumatriptan equivalent for the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?
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Table 3.9.1. PICO structure of randomized controlled trials included in the present chapter. ASA, acetylsalicylic acid; CAs,
combination analgesics

PICO
Comparison Question Reference Drug | Drug 2
NSAIDs vs NSAIDs | (30) ASA Ibuprofen
Triptans vs NSAIDs 2 (38) Rizatriptan Ibuprofen
3 (29) Sumatriptan ASA
3 (30) Sumatriptan ASA
4 (30) Sumatriptan Ibuprofen
5 (44) Sumatriptan Ketorolac
6 171) Sumatriptan Naproxen
6 (27) Sumatriptan Naproxen
6 (41) Sumatriptan Naproxen
Triptans vs triptans 7 (157) Almotriptan Frovatriptan
8 (169) Almotriptan Sumatriptan
8 (170) Almotriptan Sumatriptan
8 (190) Almotriptan Sumatriptan
9 (175) Almotriptan Zolmitriptan
10 (93) Eletriptan Naratriptan
I (192) Eletriptan Rizatriptan
12 (90) Eletriptan Sumatriptan
12 (94) Eletriptan Sumatriptan
12 (95) Eletriptan Sumatriptan
13 (97) Eletriptan Zolmitriptan
14 (187) Frovatriptan Rizatriptan
15 (195) Frovatriptan Zolmitriptan
16 (104) Naratriptan Rizatriptan
17 (109) Rizatriptan Sumatriptan
17 (181 Rizatriptan Sumatriptan
17 (e Rizatriptan Sumatriptan
17 (118) Rizatriptan Sumatriptan
17 (554) Rizatriptan Sumatriptan
18 (117) Rizatriptan Zolmitriptan
19 (172) Zolmitriptan Sumatriptan
19 (173) Zolmitriptan Sumatriptan
19 (176) Zolmitriptan Sumatriptan
Triptans vs other 20 (122) Sumatriptan Tolfenamic acid
CAs vs NSAIDs 21 (26) Paracetamol + codeine ASA
22 (27) Sumatriptan 4 naproxen Naproxen
22 41) Sumatriptan + naproxen Naproxen
CAs vs triptans 23 (332) Paracetamol + ASA + caffeine Sumatriptan
24 (330) Paracetamol + domperidone Sumatriptan
25 (115) Paracetamol + rizatriptan Rizatriptan
26 (341) Almotriptan + aceclofenac Almotriptan
27 (184) ASA + metoclopramide Sumatriptan
27 (191 ASA + metoclopramide Sumatriptan
28 (174) ASA + metoclopramide Zolmitriptan
29 (164) Ergotamine + caffeine Eletriptan
30 (328) Ergotamine + caffeine Rizatriptan
31 (346) Ergotamine + caffeine Sumatriptan
32 (339) Ergotamine + sumatriptan Sumatriptan
33 (555) Frovatriptan + dexketoprofen Frovatriptan
33 (556) Frovatriptan + dexketoprofen Frovatriptan
34 (163) Indomethacin + prochlorperazine + caffeine Sumatriptan
34 (186) Indomethacin + prochlorperazine + caffeine Sumatriptan
35 (331) Isometheptene + dichloralphenazone + Sumatriptan

paracetamol

(continued)
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Table 3.9.1. (continued)

PICO
Comparison Question Reference Drug | Drug 2
36 (327) Promethazine + sumatriptan Sumatriptan
37 (342) Sumatriptan + metoclopramide Sumatriptan
38 (27) Sumatriptan + naproxen Sumatriptan
38 (41) Sumatriptan + naproxen Sumatriptan
39 (335) Trimebutine + rizatriptan Rizatriptan
CAs vs 40 (115) Paracetamol + rizatriptan Paracetamol
paracetamol
CAs vs CAs 41 (336) ASA + metoclopramide Ergotamine + caffeine
42 (329) Sumatriptan + naproxen Paracetamol + butalbital +
caffeine
CAs vs other 43 (334) ASA + butalbital + codeine + caffeine Butorphanol

Figure 3.9.2. Forest plot showing the comparison between oral acetylsalicylic acid 1000 mg and oral ibuprofen 400 mg for the
outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.3. Forest plot showing the comparison between oral acetylsalicylic acid 1000 mg and oral ibuprofen 400 mg for the
outcome pain relief at 2 h in patients with migraine.

Main evidence. We found two RCTs comparing oral almo- The two RCTs found that oral almotriptan was inferior to
triptan 12.5 mg with oral sumatriptan 50 mg or 100 mg oral sumatriptan 50 mg and equivalent to oral sumatriptan
(150,193) that met the criteria for main evidence. The risk 100 mg considering the outcome pain freedom at 2h
of bias was considered low (Figures 3.9.17 and 3.9.18). (Figure 3.9.17), while oral almotriptan and oral sumatriptan
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Table 3.9.2. GRADE evidence profile table for oral acetylsalicylic acid 1000 mg versus oral ibuprofen 400 mg in patients with migraine

Effect

No of patients

Certainty assessment

Relative Absolute

Ibuprofen
400 mg

Acetylsalicylic acid

1000 mg

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

(95% Cl) Quality

(95% Cl)

Inconsistency

design

studies

Pain freedom at 2 h — Acetylsalicylic acid 1000 mg oral vs ibuprofen 400 mg oral

70/212 RR 0.82 59 less per @©®66  Critical

Not serious Not serious None 60/221 (27.1%)

Not
applicable®

Serious

RCT

Low

1000
(from 125 less

(0.62 to

(33.0%)

1.10)

to 33 more)

Pain relief at 2 h — Acetylsalicylic acid 1000 mg oral vs ibuprofen 400 mg oral

128/212 RR 0.87 78 less per @©@®OO  Critical

(60.4%)

Not serious Not serious None 116/221 (52.5%)

Not
applicable®

Serious

RCT

Low

1000
(from 157 less

0.74 to

1.03)

to 18 more)

?Only one trial.

were equivalent considering the outcome pain relief at 2 h
(Figure 3.9.18). The quality of evidence was considered
moderate (Table 3.9.8).

Additional evidence. We found one RCT comparing oral
almotriptan 12.5 mg to oral sumatriptan 100 mg for the
acute treatment of migraine attacks (173) that did not
meet the criteria for main evidence as it did not specify a
sample size calculation for pain freedom at 2 h. The risk
of bias was low (Figure 3.9.19). The RCT showed no differ-
ence between oral almotriptan 12.5 mg and oral sumatriptan
100 mg considering the outcome pain freedom at 2 h
(Figure 3.9.19).

Evidence-based recommendation for
PICO 3.9.8

In patients with migraine, we suggest oral almotriptan
12.5 mg and oral sumatriptan — 50 mg or 100 mg — as
equivalent options for the acute treatment of migraine
attacks.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =

PICO 3.9.9. In patients with migraine, are almotriptan
and zolmitriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found one RCT comparing oral almo-
triptan 12.5 mg with oral zolmitriptan 2.5 mg (178) that
met the criteria for main evidence. The risk of bias was con-
sidered low (Figures 3.9.20 and 3.9.21). The RCT showed
no difference between oral almotriptan 12.5 mg and oral
zolmitriptan 2.5 mg considering the outcome of pain
freedom at 2h (Figure 3.9.20) and pain relief at 2 h
(Figure 3.9.21). The quality of evidence was considered
moderate (Table 3.9.9).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.9

In patients with migraine, we suggest oral almotriptan
12.5 mg and oral zolmitriptan 2.5 mg as equivalent
options for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDDO)

Strength of the recommendation: weak (=)

PICO 3.9.10. In patients with migraine, are eletriptan
and naratriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?
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Figure 3.9.4. Forest plot showing the comparison between oral rizatriptan 10 mg and oral ibuprofen 400 mg for the outcome pain

freedom at 2 h in patients with migraine.

Figure 3.9.5. Forest plot showing the comparison between oral rizatriptan 10 mg and oral ibuprofen 400 mg for the outcome pain

relief at 2 h in patients with migraine.

Main evidence. We found one RCT comparing oral eletrip-
tan 40 mg to oral naratriptan 2.5 mg (96) that met the cri-
teria for main evidence. The risk of bias was considered
unclear (Figures 3.9.22 and 3.9.23). The RCT found that
oral eletriptan 40 mg was superior to oral naratriptan 2.5
mg considering the outcomes pain freedom at 2h
(Figure 3.9.22) and pain relief at 2 h (Figure 3.9.23). The
quality of evidence was considered low (Table 3.9.10).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.10

In patients with migraine, we suggest eletriptan 40 mg
over naratriptan 2.5 mg for the acute treatment of
migraine attacks.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: Weak (1)

PICO 3.9.11. In patients with migraine, are eletriptan
and rizatriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral ele-
triptan 40 mg with oral rizatriptan 10 mg (195) that did not
meet the criteria for main evidence due to the lack of a
sample size calculation. The risk of bias was considered high
(Figures 3.9.24 and 3.9.25). The RCT showed that oral eletrip-
tan 40 mg was equivalent to oral rizatriptan 10 mg considering
the outcome pain freedom at 2 h (Figure 3.9.24) and superior to
oral rizatriptan 10 mg considering the outcome pain relief at 2 h
(Figure 3.9.25). Due to the small number of patients (<50 in
each treatment arm), no recommendation was issued.
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Table 3.9.3. GRADE evidence profile table for oral rizatriptan 10 mg versus oral ibuprofen 400 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Ibuprofen
400 mg

Rizatriptan

10 mg

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Inconsistency

design

studies

Pain freedom at 2 h — Rizatriptan 10 mg oral vs Ibuprofen 400 mg oral

Critical

SSISIS]

71 more per 1000
(from 86 less to 335

RR 1.23

16/52
(30.8%)

20/53
(37.7%)

Not Not serious  Serious® None

applicable®

Not

serious

RCT

Low

0.72 to

more)

2.09)

Pain relief at 2 h — Rizatriptan 10 mg oral vs Ibuprofen 400 mg oral

Critical

RR 1.37 235 more per 1000 DHDO

(101 to

26/52
(50.0%)

39/53
(73.6%)

None

Not serious Not serious

Not

applicable®

Not

serious

RCT

(from 35 more to 510 Moderate

more)

1.84)

?Only one trial; bthe confidence interval included the threshold for clinical decision.

Evidence-based recommendation for
PICO 3.9.11

None.
Quality of evidence: -
Strength of the recommendation: -

PICO 3.9.12. In patients with migraine, are eletriptan
and sumatriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found three RCTs comparing oral eletrip-
tan 40 mg with oral sumatriptan 100 mg (93,97,98) that met
the criteria for main evidence. The risk of bias was consid-
ered low (Figures 3.9.26 and 3.9.27). The RCTs found that
oral eletriptan 40 mg was superior to oral sumatriptan 100
mg considering the outcomes pain freedom at 2h
(Figure 3.9.26) and pain relief at 2 h (Figure 3.9.27). The
quality of evidence was considered high (Table 3.9.11).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.12

In patients with migraine, we recommend eletriptan 40
mg over sumatriptan 100 mg for the acute treatment of
migraine attacks.

Quality of evidence: High (DDODD)

Strength of the recommendation: Strong (11)

PICO 3.9.13. In patients with migraine, are eletriptan
and zolmitriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found one RCT comparing oral eletriptan
40 mg with oral zolmitriptan 2.5 mg (100) that met the cri-
teria for main evidence. The risk of bias was considered
low (Figures 3.9.28 and 3.9.29). The RCT showed that
oral eletriptan 40 mg and oral zolmitriptan 2.5 mg were
equivalent considering the outcomes of pain freedom at 2 h
(Figure 3.9.28) and pain relief at 2 h (Figure 3.9.29). The
quality of evidence was considered moderate (Table 3.9.12).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.13

In patients with migraine, we suggest eletriptan 40 mg
and zolmitriptan 2.5 mg as equivalent options for the
acute treatment of migraine attacks.
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Figure 3.9.6. Forest plot showing the comparison between oral sumatriptan 50 mg and oral acetylsalicylic 1000 mg for the outcome

pain freedom at 2 h in patients with migraine.

Figure 3.9.7. Forest plot showing the comparison between oral sumatriptan 50 mg and oral acetylsalicylic 000 mg for the outcome

pain relief at 2 h in patients with migraine.

Quality of evidence: Moderate (BODHS)
Strength of the recommendation: =

PICO 3.9.14. In patients with migraine, are frovatriptan
and rizatriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2h, pain
relief at 2 h)?

Main evidence. We found one RCT comparing oral frovatrip-
tan 2.5 mg and oral rizatriptan 10 mg (190) that met the criteria
for main evidence. The risk of bias was considered low
(Figures 3.9.30 and 3.9.31). The RCT showed no difference
between oral frovatriptan 2.5 mg and oral rizatriptan 10 mg
considering the outcomes of pain freedom at 2h
(Figure 3.9.30) and pain relief at 2 h (Figure 3.9.31). The
quality of evidence was considered moderate (Table 3.9.13).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.14

In patients with migraine, we suggest frovatriptan 2.5
mg and rizatriptan 10 mg as equivalent options for the
acute treatment of migraine attacks.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =

PICO 3.9.15. In patients with migraine, are frovatriptan
and zolmitriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2h, pain

relief at 2 h)?
Main evidence. We found one RCT comparing oral frova-
triptan 2.5 mg with oral zolmitriptan 2.5 mg (200) that
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Table 3.9.4. GRADE evidence profile table for oral sumatriptan 50 mg versus oral acetylsalicylic acid 1000 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Ibuprofen 400 Relative Absolute

Rizatriptan 10

mg

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

mg

design

studies

Pain freedom at 2 h — Sumatriptan 50 mg oral vs Acetylisalicylic acid 1000 mg oral

RR 1.01 3 more per ©HPO  Critical
Moderate

117/367
(51.2%)

116/359
(32.3%)

Not serious Not serious None

Not serious

Serious

RCT

1000
(from 57 less to

(0.82 to

1.24)

77 more)

Pain relief at 2 h — Sumatriptan 50 mg oral vs Acetylsalicylic acid 1000 mg oral

RR 1.04 20 more per GODO Critical
Moderate

188/367
(51.2%)

191/359
(53.2%)

Not serious Not serious None

Not serious

Serious

RCT

1000
(from 51 less to

(0.90 to

1.19)

97 more)

met the criteria for main evidence. The risk of bias was low
(Figures 3.9.32 and 3.9.33). The RCT showed no difference
between oral frovatriptan 2.5 mg and oral zolmitriptan 2.5
mg considering the outcomes of pain freedom at 2h
(Figure 3.9.32) and pain relief at 2 h (Figure 3.9.33). The
quality of evidence was considered moderate
(Table 3.9.14) due to the availability of only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.15

In patients with migraine, we suggest frovatriptan 2.5
mg and zolmitriptan 2.5 mg as equivalent options for
the acute treatment of migraine attacks.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =

PICO 3.9.16. In patients with migraine, are naratriptan
and rizatriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at two hours)?

Main evidence. We found one RCT comparing oral naratrip-
tan 2.5 mg with oral rizatriptan 10 mg (107) that met the cri-
teria for main evidence. The risk of bias was considered low
(Figures 3.9.34 and 3.9.35). The RCT showed that oral riza-
triptan 10 mg was superior to oral naratriptan 2.5 mg consid-
ering the outcomes of pain freedom at 2 h (Figure 3.9.34) and
pain relief at 2 h (Figure 3.9.35). The quality of evidence was
considered moderate (Table 3.9.15).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.16

In patients with migraine, we suggest rizatriptan 10 mg
over naratriptan 2.5 mg for the acute treatment of
migraine attacks.

Quality of evidence: Moderate (DDDHO)

Strength of the recommendation: weak (1)

PICO 3.9.17. In patients with migraine, are rizatriptan and
sumatriptan equivalent for the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found four RCTs comparing oral riza-
triptan 5 or 10 mg to oral sumatriptan 50 or 100 mg
(112,114,121,184) that met the criteria for main evidence.
The risk of bias was considered low (Figures 3.9.36 and
3.9.37). Overall, the RCTs showed no difference between
rizatriptan and sumatriptan considering the outcomes of
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Figure 3.9.8. Forest plot showing the comparison between oral sumatriptan 50 mg and oral ibuprofen 400 mg for the outcome pain
freedom at 2 h in patients with migraine.

Figure 3.9.9. Forest plot showing the comparison between oral sumatriptan 50 mg and oral ibuprofen 400 mg for the outcome pain
relief at 2 h in patients with migraine.

Figure 3.9.10. Forest plot showing the comparison between sumatriptan 20 mg nasal spray and ketorolac 31.5 mg nasal spray for the
outcome pain freedom at 2 h in patients with migraine.

pain freedom at 2 h (Figure 3.9.36) and pain relief at 2h  Additional evidence. We found one RCT comparing oral
(Figure 3.9.37). The quality of evidence was considered rizatriptan 10 mg with oral sumatriptan 50 mg (558) that
moderate-to-high (Table 3.9.16). did not meet the criteria for main evidence as it did not
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Figure 3.9.11. Forest plot showing the comparison between sumatriptan 20 mg nasal spray and ketorolac 3 1.5 mg nasal spray for the

outcome pain relief at 2 h in patients with migraine.

report a sample size calculation. The risk of bias was con-
sidered unclear (Figure 3.9.38). The RCT showed no differ-
ence between oral rizatriptan 10 mg and oral sumatriptan 50
mg considering the outcome pain freedom at 2h
(Figure 3.9.38).

Evidence-based recommendation for
PICO 3.9.17

In patients with migraine, we suggest rizatriptan (5 mg
or 10 mg) and sumatriptan (50 mg or 100 mg) as equiva-
lent options for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =

PICO 3.9.18. In patients with migraine, are rizatriptan
and zolmitriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2h, pain
relief at 2 h)?

Main evidence. We found one RCT comparing oral rizatrip-
tan 10 mg with oral zolmitriptan 2.5 (120) that met the cri-
teria for main evidence. The risk of bias was considered low
(Figures 3.9.39 and 3.9.40). The RCT showed no difference
between oral rizatriptan 10 mg and oral zolmitriptan 2.5 mg
considering the outcomes of pain freedom at 2h
(Figure 3.9.39) and pain relief at 2 h (Figure 3.9.40). The
quality of evidence was considered moderate
(Table 3.9.17).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.18

In patients with migraine, we suggest oral rizatriptan 10
mg and oral zolmitriptan 2.5 mg as equivalent options
for the acute treatment of migraine attacks.

Quality of evidence: Moderate (©DDHOS)
Strength of the recommendation: =

PICO 3.9.19. In patients with migraine, are zolmitriptan
and sumatriptan equivalent for the acute treatment of
migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found two RCTs comparing oral zolmi-
triptan 2.5 or 5 mg with oral sumatriptan 50 or 100 mg
(176,179) that met the criteria for main evidence. The risk
of bias was considered low or unclear (Figures 3.9.41 and
3.9.42). The RCTs showed no difference between oral zol-
mitriptan and oral sumatriptan considering the outcomes of
pain freedom at 2 h (Figure 3.9.41) and pain relief at 2 h
(Figure 3.9.42). The quality of evidence was considered
low or moderate (Table 3.9.18).

Additional evidence. We found one RCT comparing oral zol-
mitriptan (2.5 or 5 mg) with oral sumatriptan 50 mg (175)
that did not meet the criteria for main evidence due to the
lack of a formal sample size calculation. The risk of bias
was considered low (Figure 3.9.43). The RCT showed no
difference between oral zolmitriptan (2.5 or 5 mg) and oral
sumatriptan 50 mg considering the outcome of pain relief
at 2 h (Figure 3.9.43). The quality of evidence was consid-
ered moderate due to the availability of only one RCT.

Evidence-based recommendation for
PICO 3.9.19

In patients with migraine, we suggest zolmitriptan (2.5
or 5 mg) and sumatriptan (50 mg or 100 mg) as equiva-
lent options for the acute treatment of migraine attacks.
Quality of evidence: Low (DHOSO)

Strength of the recommendation: =
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Table 3.9.5. GRADE evidence profile table for sumatriptan 20 mg nasal spray versus ketorolac 31.5 mg nasal spray in patients with migraine

Effect

No of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

Ketorolac  (95% Cl)  (95% Cl)

Sumatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Sumatriptan 20 mg nasal spray vs Ketorolac 31.5 mg nasal spray

RR0.86 60 less per 1000 ®&co©  Critical
(0.53to  (from 201 less to

21/49
(42.9%)

18/49
(36.7%)

Not Not serious  Serious’ None

applicable®

Serious

RCT

Very

Low

171 more)

1.40)

Pain relief at 2 h — Sumatriptan 20 mg nasal spray vs Ketorolac 31.5 mg nasal spray

Critical

44 less per 1000 doOO

(from 198 less to

RR 0.94
0.73 to

36/49

(73.5%)

34/49
(69.4%)

Serious Not Not serious  Serious® None
applicable®

RCT

Very

154 more) Low

1.21)

Only one trial; "Low numbers of patients.

Comparisons between triptans and other analgesics

PICO 3.9.20. In patients with migraine, are sumatriptan and
tolfenamic acid equivalent for the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
sumatriptan 100 mg with oral tolfenamic acid 200 mg
(125) that did not meet the criteria for main evidence
due to the lack of a sample size calculation. The risk of
bias was considered unclear (Figures 3.9.44 and 3.9.45).
The RCT showed no difference between oral
sumatriptan 100 mg and oral tolfenamic acid 200 mg consid-
ering the outcomes of pain freedom at 2 h (Figure 3.9.44)
and pain relief at 2 h (Figure 3.9.45). No recommendation-
was issued due to low numbers of patients (<50 per group).

Evidence-based recommendation for
PICO 3.9.20

None.
Quality of evidence: -
Strength of the recommendation: -

Comparisons between combination analgesics and
non-steroidal anti-inflammatory agents

PICO 3.9.21. In patients with migraine, are paracetamol +
codeine and acetylsalicylic acid equivalent for the acute
treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
paracetamol 400 mg + codeine 25 mg with oral acetylsali-
cylic acid 1000 mg (26) that did not meet the criteria for
main evidence as it did not report a sample size calculation.
The risk of bias was considered high (Figures 3.9.46 and
3.9.47). The RCT showed no difference between oral para-
cetamol 400 mg+ codeine 25 mg and oral acetylsalicylic
acid 1000 mg considering the outcomes of pain freedom at
2 h (Figure 3.9.46) and pain relief at 2 h (Figure 3.9.47).
The quality of evidence was considered very low due to
the inclusion of only one RCT with a high risk of bias.

Evidence-based recommendation for
PICO 3.9.21

In patients with migraine, we suggest oral paracetamol
400 mg+ codeine 25 mg and oral acetylsalicylic acid
1000 mg as equivalent options for the acute treatment
of migraine attacks.

Quality of evidence: Very low (OOO)
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Figure 3.9.12. Forest plot showing the comparison between oral sumatriptan 100 mg and oral naproxen 500 mg for the outcome

pain freedom at 2 h in patients with migraine.

Strength of the recommendation: =

[NOTE: Opioids such as codeine present safety risks
and should be used with caution. Please refer to
Sections 3.4 and 3.6].

PICO 3.9.22. In patients with migraine, are sumatriptan
+naproxen and naproxen alone equivalent for the acute
treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found two RCTs comparing oral
sumatriptan (50 or 85 mg)+ naproxen 500 mg with
naproxen 500 mg alone (27,41) that did not meet the cri-
teria for main evidence as they did not report a sample
size calculation. The risk of bias was considered unclear
(Figures 3.9.48 and 3.9.49). The RCT showed that oral
sumatriptan (50 or 85 mg) + naproxen 500 mg was super-
ior to oral naproxen 500 mg alone considering the out-
comes of pain freedom at 2 h (Figure 3.9.48) and pain
relief at 2 h (Figure 3.9.49). The quality of evidence was
considered very low due to the inclusion of RCTs with
unclear risk of bias.

Evidence-based recommendation for
PICO 3.9.22

In patients with migraine, we suggest oral sumatriptan
(50 or 85 mg)+ naproxen 500 mg over oral naproxen
500 mg alone for the acute treatment of migraine attacks.
Quality of evidence: Very low (POSO)

Strength of the recommendation: Weak (1)

Comparisons between combination analgesics and
triptans

PICO 3.9.23. In patients with migraine, are paracetamol +
acetylsalicylic acid + caffeine and sumatriptan equivalent
for the acute treatment of migraine attacks (outcomes:
pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral para-
cetamol 500 mg + acetylsalicylic acid 500 mg + caffeine
130 mg with oral sumatriptan 50 mg (335) that met the cri-
teria for main evidence. The risk of bias was considered
high (Figure 3.9.50). The RCT showed that oral paraceta-
mol 500 mg + acetylsalicylic acid 500 mg + caffeine 130
mg was superior to oral sumatriptan 50 mg considering
the outcome of pain freedom at 2 h (Figure 3.9.50). The
quality of evidence was considered very low
(Table 3.9.19) due to the availability of only one RCT
with a high risk of bias and low numbers of patients (<50
in one of the groups).

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.23

In patients with migraine, we suggest oral paracetamol
500 mg + acetylsalicylic acid 500 mg + caffeine 130
mg over oral sumatriptan 50 mg for the acute treatment
of migraine attacks.

Quality of evidence: Very low (OO0O)

Strength of the recommendation: Weak (1)

PICO 3.9.24. In patients with migraine, are paracetamol
+domperidone and sumatriptan equivalent for the acute
treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?
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Table 3.9.6. GRADE evidence profile table for oral sumatriptan 100 mg versus oral naproxen 500 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

Ketorolac  (95% ClI)  (95% Cl)

Sumatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Sumatriptan 100 mg oral vs Naproxen 500 mg oral

Critical

S7SISIS)

50 more per 1000
(from 98 less to 343

RR 1.20

12/48
(25.0%)

12/40
(30.0%)

Not Not serious  Serious® None

applicable®

Serious

RCT

Very

061 to

low

more)

2.37)

2Only one trial; low numbers of patients (<50 per group).

Main evidence. None.

Additional evidence. We found one RCT comparing oral
paracetamol 1000 mg+ domperidone 20 mg with oral
sumatriptan 50 mg (333) that did not meet the criteria for
main evidence due to the lack of a sample size calculation.
The risk of bias was considered low (Figure 3.9.51). The
RCT showed no difference between paracetamol 1000 mg
+ domperidone 20 mg and sumatriptan 50 mg considering
the outcome of pain relief at 2h (Figure 3.9.51). The
quality of evidence was considered low (Figure 3.9.51).

Evidence-based recommendation for
PICO 3.9.24

In patients with migraine, we suggest oral paracetamol
1000 mg+ domperidone 20 mg and oral sumatriptan
50 mg as equivalent options for the acute treatment of
migraine attacks.

Quality of evidence: Low (HOO)

Strength of the recommendation: =

PICO 3.9.25. In patients with migraine, are paracetamol
+ rizatriptan and rizatriptan alone equivalent for the acute
treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral para-
cetamol 1000 mg + rizatriptan 10 mg with oral rizatriptan 10
mg alone (118) that did not meet the criteria for main evidence
due to the lack of a sample size calculation. The risk of bias
was considered low (Figures 3.9.52 and 3.9.53). The RCT
showed no difference between oral paracetamol 1000 mg+
rizatriptan 10 mg and oral rizatriptan 10 mg alone considering
the outcomes of pain freedom at 2 h (Figure 3.9.52) and pain
relief at 2 h (Figure 3.9.53). The quality of evidence was con-
sidered very low due to the availability of only one RCT with
low numbers of patients (<50 patients per group).

Evidence-based recommendation for
PICO 3.9.25

In patients with migraine, we suggest oral paracetamol
1000 mg + rizatriptan 10 mg and oral rizatriptan 10
mg alone as equivalent options for the acute treatment
of migraine attacks.

Quality of evidence: Very low (OO6O)

Strength of the recommendation: =

PICO 3.9.26. In patients with migraine, are almotriptan
+aceclofenac and almotriptan alone equivalent for the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?
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Figure 3.9.13. Forest plots showing the comparison between oral sumatriptan (50 mg or 85 mg) and oral naproxen 500 mg for the
outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.14. Forest plot showing the comparison between oral sumatriptan (50 mg or 85 mg) and oral naproxen 500 mg for the
outcome pain relief at 2 h in patients with migraine.

Main evidence. None. evidence due to the lack of a sample size calculation. The
risk of bias was considered unclear (Figure 3.9.54). The
RCT showed no difference between oral almotriptan 12.5
Additional evidence. We found one RCT comparing oral almo- mg+ aceclofenac 100 mg and oral almotriptan 12.5 mg
triptan 12.5 mg + aceclofenac 100 mg with oral almotriptan alone considering the outcome of pain freedom at 2h
12.5 mg alone (344) that did not meet the criteria for main  (Figure 3.9.54). The quality of evidence was considered
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Figure 3.9.15. Forest plot showing the comparison between oral almotriptan 12.5 mg and oral frovatriptan 2.5 mg for the outcome

pain freedom at 2 h in patients with migraine.

Figure 3.9.16. Forest plot showing the comparison between oral almotriptan 12.5 mg and oral frovatriptan 2.5 mg for the outcome

pain relief at 2 h in patients with migraine.

very low due to the availability of only one RCT with an
unclear risk of bias and low numbers of patients (<50 in one
of the groups).

Evidence-based recommendation for
PICO 3.9.26

In patients with migraine, we suggest either oral almo-
triptan 12.5 mg + aceclofenac 10 mg or oral almotriptan
12.5 mg alone as equivalent options for the acute treat-
ment of migraine attacks.

Quality of evidence: Very low (HOOSO)

Strength of the recommendation: =

PICO 3.9.27. In patients with migraine, are acetylsalicylic
acid + metoclopramide and sumatriptan equivalent for the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. We found two RCTs comparing oral acetyl-

salicylic acid 900 mg + metoclopramide 10 mg with oral
sumatriptan 100 mg (187,194) that met the criteria for
main evidence. The risk of bias was considered unclear

(Figures 3.9.55 and 3.9.56). The RCTs showed no differ-
ence between oral acetylsalicylic acid 900 mg + metoclo-
pramide 10 mg and oral sumatriptan 100 mg considering
the outcome of pain freedom at 2 h (Figure 3.9.55) and
pain relief at 2 h (Figure 3.9.56). The quality of evidence
was considered moderate (Table 3.9.20) due the availability
of RCTs with an unclear risk of bias.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.27

In patients with migraine, we suggest oral acetylsalicylic
acid + metoclopramide 10 mg and oral sumatriptan 100
mg as equivalent options for the acute treatment of
migraine attacks.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =
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Table 3.9.7. GRADE evidence profile table for almotriptan 12.5 mg versus frovatriptan 2.5 mg for the acute treatment of migraine attacks

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

(95% Cl) Quality  Importance

(95% Cl)

Frovatriptan

Almotriptan

Inconsistency

design

studies

Pain freedom at 2 h — Almotriptan 12.5 mg oral vs Frovatriptan 2.5 mg oral

PPPO Critical

Moderate

40/133 RR 1.07 21 more per

43/133

None

Not serious Not serious

Not
applicable®

Not

serious

RCT

1000
(from 75 less to

(0.75 to

(30.1%)

(32.3%)

1.54)

162 more)

Pain relief at 2 h — Almotriptan 12.5 mg oral vs Frovatriptan 2.5 mg oral

el e T=) Critical

72/133 RR 1.03 16 more per
Moderate

74/133

None

Not serious Not serious

Not

applicable®

Not

serious

RCT

1000
(from 92 less to

(54.1%) (083 to

(55.4%)

1.28)

152 more)

?Only one trial.

PICO 3.9.28. In patients with migraine, are acetylsali-
cylic acid + metoclopramide and zolmitriptan equivalent
for the acute treatment of migraine attacks (outcomes:
pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral acetyl-
salicylic acid 900 mg + metoclopramide 10 mg with oral zol-
mitriptan 2.5 mg (177) that met the criteria for main evidence.
The risk of bias was considered low (Figures 3.9.57 and
3.9.58). The RCT showed no difference between oral acetyl-
salicylic acid 900 mg + metoclopramide 10 mg and oral zol-
mitriptan 2.5 mg considering the outcomes pain freedom at
2h (Figure 3.9.57) and pain relief at 2 h (Figure 3.9.58).
The quality of evidence was considered moderate
(Table 3.9.21) due to the availability of only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.28

In patients with migraine, we suggest acetylsalicylic acid +
metoclopramide 10 mg and zolmitriptan 2.5 mg as equiva-
lent options for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDDO)

Strength of the recommendation: =

PICO 3.9.29. In patients with migraine, are ergotamine +
caffeine and eletriptan equivalent for the acute treatment
of migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found one RCT comparing oral ergota-
mine 2 mg + caffeine 200 mg with oral eletriptan (40 mg or
80 mg) (167) that met the criteria for main evidence. The
risk of bias was considered low (Figures 3.9.59 and
3.9.60). The RCT found that both dosages of oral eletriptan
were superior to oral ergotamine 2 mg + caffeine 200 mg
considering the outcomes of pain freedom at 2h
(Figure 3.9.59) and pain relief at 2 h (Figure 3.9.60). The
quality of evidence was considered moderate
(Table 3.9.22) due to the availability of only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.29

In patients with migraine, we recommend oral eletriptan
(40 mg or 80 mg) over oral ergotamine 2 mg + caffeine
200 mg for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDDO)

Strength of the recommendation: strong (11)

PICO 3.9.30. In patients with migraine, are ergotamine
+ caffeine and rizatriptan equivalent for the acute treatment
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Figure 3.9.17. Forest plot showing the comparison between oral almotriptan 12.5 mg and oral sumatriptan 50 mg or 100 mg for the

outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.18. Forest plot showing the comparison between oral almotriptan 12.5 mg and oral sumatriptan 50 mg or 100 mg for the

outcome pain relief at 2 h in patients with migraine.

of migraine attacks (outcomes: pain freedom at 2 h, pain
relief at 2 h)?

Main evidence. We found one RCT comparing oral ergota-
mine 2 mg + caffeine 200 mg with oral rizatriptan 10 mg
(331) that met the criteria for main evidence. The risk of
bias was considered high (Figures 3.9.61 and 3.9.62). The
RCT found that oral rizatriptan 10 mg was superior to

oral ergotamine 2 mg + caffeine 200 mg considering the
outcomes of pain freedom at 2 h (Figure 3.9.61) and pain
relief at 2 h (Figure 3.9.62). The quality of evidence was
considered very low (Table 3.9.23) due to the availability
of only one RCT with a high risk of bias.

Additional evidence. None.
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Figure 3.9.19. Forest plot showing the comparison between oral almotriptan 12.5 mg and oral sumatriptan 100 mg for the outcome
pain freedom at 2 h in patients with migraine.

Figure 3.9.20. Forest plot showing the comparison between oral almotriptan 12.5 mg and oral zolmitriptan 2.5 mg for the outcome
pain freedom at 2 h in patients with migraine.

Figure 3.9.21. Forest plot showing the comparison between oral almotriptan 12.5 mg and oral zolmitriptan 2.5 mg for the outcome
pain relief at 2 h in patients with migraine.

Quality of evidence: Very low (GEOO6)

Evidence-based recommendation for
Strength of the recommendation: strong (11)

PICO 3.9.30

In patients with migraine, we recommend rizatriptan 10
mg over ergotamine 2 mg + caffeine 200 mg for the
acute treatment of migraine attacks.

PICO 3.9.31. In patients with migraine, are ergotamine
+caffeine and sumatriptan equivalent for the acute
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Table 3.9.9. GRADE evidence profile table for oral almotriptan 12.5 mg versus oral zolmitriptan 2.5 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Zolmitriptan

Almotriptan

Inconsistency

design

studies

Pain freedom at 2 h — Almotriptan 12.5 mg oral vs Zolmitriptan 2.5 mg oral

PPPO Critical
Moderate

48 less per

RR 0.90
(0.79 to

256/530
(48.3%)

231/531

(43.5%)

Not serious Not serious None

Not
applicable®

Low

RCT

1000
(from 101 less to

1.03)

14 more)

Pain relief at 2 h — Almotriptan 12.5 mg oral vs Zolmitriptan 2.5 mg oral

RR 0.93 49 less per el e =) Critical
Moderate

(0.86 to

372/530
(70.2%)

347/531

Not serious Not serious None

Not

applicable®

Moderate

RCT

1000
(from 98 less to 7

(65.3%)

1.01)

more)

?Only one trial.

treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral ergota-
mine 2 mg + caffeine 200 mg with oral sumatriptan 100 mg
(349) that met the criteria for main evidence. The risk of
bias was considered high (Figures 3.9.63 and 3.9.64). The
RCT found that oral sumatriptan 100 mg was superior to
oral ergotamine 2 mg + caffeine 200 mg considering the
outcomes of pain freedom at 2 h (Figure 3.9.63) and pain
relief at 2 h (Figure 3.9.64). The quality of evidence was
considered very low (Table 3.9.24) due to the availability
of only one RCT with a high risk of bias.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.31

In patients with migraine, we suggest oral sumatriptan
100 mg over oral ergotamine 2 mg + caffeine 200 mg
for the acute treatment of migraine attacks.

Quality of evidence: Very low (OOO)

Strength of the recommendation: strong (11)

PICO 3.9.32. In patients with migraine, are ergotamine
+ sumatriptan and sumatriptan alone equivalent for the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
ergotamine + sumatriptan (unspecified dose) with oral suma-
triptan (unspecified dose) (342) that did not meet the criteria
for main evidence due to the lack of a clear hypothesis of
superiority. The risk of bias was considered unclear
(Figure 3.9.65). The RCT found that oral ergotamine +
sumatriptan was superior to oral sumatriptan alone consider-
ing the outcome of pain freedom at 2 h (Figure 3.9.65). The
quality of evidence was considered very low due to the avail-
ability of only one RCT with an unclear risk of bias.

Evidence-based recommendation for
PICO 3.9.32

In patients with migraine, we suggest oral ergotamine +
sumatriptan (unspecified dose) over sumatriptan alone
(unspecified dose) for the acute treatment of migraine
attacks.

Quality of evidence: Very low (HOO)

Strength of the recommendation: Weak (1)
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Figure 3.9.22. Forest plot showing the comparison between oral eletriptan 40 mg and oral naratriptan 2.5 mg for the outcome pain

freedom at 2 h in patients with migraine.

Figure 3.9.23. Forest plot showing the comparison between oral eletriptan 40 mg and oral naratriptan 2.5 mg for the outcome pain

relief at 2 h in patients with migraine.

[NOTE. This recommendation is based upon compara-
tive efficacy data. Given the poor overall quality of evi-
dence and the small number of subjects and the limited
exposure they had to the combination ergotamine +
sumatriptan (which does not allow to draw definite con-
clusion about the safety of use of the combination), the
Guideline Committee considers sumatriptan alone a
better choice than the combination with ergotamine. |

PICO 3.9.33. In patients with migraine, are frovatriptan
+ dexketoprofen and frovatriptan alone equivalent for the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral frovatriptan
2.5 mg + dexketoprofen 37.5 mg with frovatriptan 2.5 mg alone
(559) that met the criteria for main evidence. The risk of bias was
considered low (Figures 3.9.66 and 3.9.67). The RCT found that
oral frovatriptan 2.5 mg + dexketoprofen 37.5 mg was superior
to oral frovatriptan 2.5 mg alone considering the outcomes of
pain freedom at 2 h (Figure 3.9.66) and pain relief at 2 h

(Figure 3.9.67). The quality of evidence was considered moder-
ate (Table 3.9.25) due to the availability of only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.33

In patients with migraine, we suggest oral frovatriptan
2.5 mg + dexketoprofen 37.5 mg over oral frovatriptan
2.5 mg alone for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDDOS)

Strength of recommendation:

PICO 3.9.34. In patients with migraine, are indometh-
acin + prochlorperazine + caffeine and sumatriptan equiva-
lent for the acute treatment of migraine attacks (outcomes:
pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing indomethacin
25 mg + prochlorperazine 4 mg + caffeine 75 mg suppositor-
ies and oral sumatriptan 25 mg (166) that met the criteria for
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Table 3.9.10. GRADE evidence profile table for oral eletriptan 40 mg vs oral naratriptan 2.5 mg in patients with migraine

Effect

No of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

(95% Cl) Quality  Importance

(95% Cl)

Naratriptan

Eletriptan

Inconsistency

design

studies

Pain freedom at 2 h — Eletriptan 40 mg oral vs naratriptan 2.5 mg oral

Critical

168 more per G®ODO

RR 1.93

36/199
(18.1%)

67/192

(34.9%)

Not serious Not serious None

Not

Not
applicable®

serious

RCT

1000 Moderate

(from 65 more to

(136 to
2.75)

317 more)

Pain relief at 2 h - Eletriptan 40 mg oral vs naratriptan 2.5 mg oral

el e T=) Critical

Moderate

139 more per

RR 1.33

84/199

108/192
(56.3%)

Not serious Not serious None

Not

Not
applicable®

serious

RCT

1000
(from 38 more to

(1.09 to

(42.2%)

1.64)

270 more)

?Only one trial.

main evidence. The risk of bias was high (Figures 3.9.68 and
3.9.69). The RCT showed that the suppositories of indometh-
acin 25 mg + prochlorperazine 4 mg + caffeine 75 mg were
equivalent to oral sumatriptan 25 mg considering the out-
comes pain freedom at 2 h (Figure 3.9.68) and pain relief
at 2 h (Figure 3.9.69). The quality of evidence was consid-
ered very low (Table 3.9.26).

We found a further RCT comparing oral indomethacin 25
mg + prochlorperazine 2 mg + caffeine 75 mg and oral suma-
triptan 50 mg (189) that met the criteria for main evidence. The
risk of bias was considered low (Figures 3.9.70 and 3.9.71).
The RCT showed no difference between oral indomethacin
25 mg+ prochlorperazine 2 mg + caffeine 75 mg and oral
sumatriptan 50 mg for the outcomes pain freedom at 2 h
(Figure 3.9.70) and pain relief at 2 h (Figure 3.9.71). The
quality of evidence was considered moderate (Table 3.9.27).

Additional evidence. None.

Evidence-based recommendations for
PICO 3.9.34

In patients with migraine, we suggest indomethacin +
prochlorperazine + caffeine  suppositories and oral
sumatriptan (25 mg or 50 mg) as equivalent options
for the acute treatment of migraine attacks.

Quality of evidence: Very low (§OSO)

Strength of the recommendation: =

In patients with migraine, we suggest oral indomethacin
+ prochlorperazine + caffeine and oral sumatriptan (25
mg or 50 mg) as equivalent options for the acute treat-
ment of migraine attacks.

Quality of evidence: Moderate (DDHOS)

Strength of the recommendation: =

PICO 3.9.35. In patients with migraine, are isomethep-
tene + dichloralphenazone + paracetamol and sumatriptan
equivalent for the acute treatment of migraine attacks (out-
comes: pain freedom at 2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral iso-
metheptene 65 mg + dichloralphenazone 100 mg + para-
cetamol 325 mg with oral sumatriptan 25 mg (334) that
did not meet the criteria for main evidence due to the lack
of a sample size calculation. The risk of bias was considered
low (Figure 3.9.72). The RCT found no difference between
oral isometheptene 65 mg + dichoralphenazone 100 mg+
paracetamol 325 mg and oral sumatriptan 25 mg consider-
ing the outcome of pain relief at 2 h (Figure 3.9.72). The
quality of evidence was considered low.
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Figure 3.9.24. Forest plot showing the comparison between eletriptan 40 mg and rizatriptan 10 mg for the outcome pain freedom at
2 h in patients with migraine.

Figure 3.9.25. Forest plot showing the comparison between eletriptan 40 mg and rizatriptan 10 mg for the outcome pain relief at 2 h
in patients with migraine.

Figure 3.9.26. Forest plot showing the comparison between oral eletriptan 40 mg and oral sumatriptan 100 mg for the outcome pain
freedom at 2 h in patients with migraine.
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Figure 3.9.27. Forest plot showing the comparison between oral eletriptan 40 mg and oral sumatriptan 100 mg for the outcome pain

relief at 2 h in patients with migraine.

Evidence-based recommendation for
PICO 3.9.35

In patients with migraine, we suggest isometheptene 65
mg + dichloralphenazone 100 mg + paracetamol 325
mg and sumatriptan 25 mg as equivalent options for
the acute treatment of migraine attacks.

Quality of evidence: Low (©DOO)

Strength of the recommendation: =

PICO 3.9.36. In patients with migraine, are prometha-
zine 4+ sumatriptan and sumatriptan alone equivalent for
the acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral pro-
methazine 25 mg + sumatriptan 50 mg with oral sumatrip-
tan 50 mg alone (330) that met the criteria for main
evidence. The risk of bias was considered low (Figures
3.9.73 and 3.9.74). The RCT showed that oral prometha-
zine 25 mg + sumatriptan 50 mg was superior to oral suma-
triptan 50 mg alone considering the outcomes pain freedom
at 2 h (Figures 3.9.73) and pain relief at 2 h (Figure 3.9.74).
The quality of evidence was considered moderate
(Table 3.9.28) due to the availability of only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.36

In patients with migraine, we suggest promethazine 25
mg + sumatriptan 50 mg over sumatriptan 50 mg alone
for the acute treatment of migraine attacks.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: Weak (1)

PICO 3.9.37. In patients with migraine, are sumatriptan
+ metoclopramide and sumatriptan alone equivalent for the
acute treatment of migraine attacks (outcomes: pain
freedom at 2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral meto-
clopramide 10 mg+ sumatriptan 50 mg with oral sumatriptan
50 mg alone (345) that did not meet the criteria for main evi-
dence. The risk of bias was considered unclear (Figure 3.9.75).
The RCT showed no difference between oral metoclopramide
10 mg + sumatriptan 50 mg and oral sumatriptan 50 mg alone
considering the outcome pain relief at 2 h (Figure 3.9.75). The
quality of evidence was considered very low due to the avail-
ability of only one RCT with an unclear risk of bias and low
numbers of patients (<50 per group).

Evidence-based recommendation for
PICO 3.9.37

In patients with migraine, we suggest oral metoclopra-
mide 10 mg+ sumatriptan 50 mg and oral sumatriptan
50 mg alone as equivalent options for the acute treat-
ment of migraine attacks.

Quality of evidence: Very low (OO0O)

Strength of the recommendation: Weak (=)

PICO 3.9.38. In patients with migraine, are sumatriptan
+ naproxen and sumatriptan alone equivalent for the acute
treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?

Main evidence. None.
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GRADE evidence profile table for eletriptan 40 mg vs sumatriptan 100 mg in patients with migraine

Table 3.9.11.

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)  (95% Cl)

Sumatriptan

Eletriptan

design

studies

Pain freedom at 2 h - Eletriptan 40 mg oral vs Sumatriptan 100 mg oral

386/1118 268/1139 RR 1.36 85 more per @©PPPD  Critical

None

Not serious Not serious

Not Not serious

serious

RCT

(1.20 to 1000 High
1.55) (from 47 more to

(23.5%)

(34.5%)

129 more)

Pain relief at 2 h — Eletriptan 40 mg oral vs Sumatriptan 100 mg oral

741/1118 651/1139 RR I.16 91 more per @®ODD  Critical

None

Not serious Not serious

Not Not serious

serious

RCT

(1.08 to 1000 High
1.23) (from 46 more to

(57.2%)

(66.3%)

131 more)

Additional evidence. We found two RCTs comparing oral
sumatriptan (50 mg or 85 mg)+ naproxen 500 mg to oral
sumatriptan (50 mg or 85 mg) alone (27,41) that did not
meet the criteria for main evidence due to the lack of a
clear hypothesis of superiority. The risk of bias was consid-
ered unclear or high (Figures 3.9.76 and 3.9.77). The RCTs
showed that oral sumatriptan (50 mg or 85 mg) + naproxen
500 mg was superior to oral sumatriptan (50 mg or 85 mg)
alone considering the outcomes pain freedom at 2h
(Figure 3.9.76) and pain relief at 2 h (Figure 3.9.77). The
quality of evidence was considered low.

Evidence-based recommendation for
PICO 3.9.38

In patients with migraine, we suggest oral sumatriptan
(50 mg or 85) + naproxen 500 mg over oral sumatriptan
(50 mg or 85 mg) alone for the acute treatment of
migraine attacks.

Quality of evidence: Low (©HOSO)

Strength of the recommendation: Weak (1)

PICO 3.9.39. In patients with migraine, are trimebutine
+ rizatriptan and rizatriptan alone equivalent for the acute
treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral tri-
mebutine 200 mg + rizatriptan 10 mg with oral rizatriptan
10 mg alone (338) that did not meet the criteria for main
evidence due to the lack of sample size calculation. The
risk of bias was considered low (Figure 3.9.78). The RCT
showed that oral trimebutine 200 mg + rizatriptan 10 mg
was superior to oral rizatriptan 10 mg alone considering
the outcome pain freedom at 2h (Figure 3.9.78). The
quality of evidence was considered low.

Evidence-based recommendation for
PICO 3.9.39

In patients with migraine, we suggest oral trimebutine
200 mg + rizatriptan 10 mg over oral rizatriptan 10 mg
alone for the acute treatment of migraine attacks.
Quality of evidence: Low (HOSO)

Strength of the recommendation: Weak (1)

Comparisons between combination analgesics and
paracetamol

PICO 3.9.40. In patients with migraine, are paracetamol +
rizatriptan and paracetamol alone equivalent for the acute
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Figure 3.9.28. Forest plot showing the comparison between oral eletriptan 40 mg and oral zolmitriptan 2.5 mg for the outcome pain

freedom at 2 h in patients with migraine.

Figure 3.9.29. Forest plot showing the comparison between oral eletriptan 40 mg and oral zolmitriptan 2.5 mg for the outcome pain

relief at 2 h in patients with migraine.

treatment of migraine attacks (outcomes: pain freedom at
2 h, pain relief at 2 h)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
rizatriptan 10 mg + paracetamol 1000 mg with oral para-
cetamol 1000 mg alone (118) that did not meet the criteria
for main evidence due to the lack of a sample size calcula-
tion. The risk of bias was considered low (Figures 3.9.79
and 3.9.80). The RCT showed that oral paracetamol 1000
mg +rizatriptan 10 mg was superior to oral paracetamol
1000 mg alone considering the outcomes pain freedom at
2 h (Figure 3.9.79) and pain relief at 2 h (Figure 3.9.80).
The quality of evidence was considered very low due to
the availability of only one RCT with low numbers of
patients (<50 per group).

Evidence-based recommendation for
PICO 3.9.40

In patients with migraine, we suggest oral paracetamol
1000 mg +rizatriptan 10 mg over oral paracetamol
1000 mg alone for the acute treatment of migraine
attacks.

Quality of evidence: Low (@HOSO)

Strength of the recommendation: Weak (1)

Comparisons between two combination analgesics

PICO 3.9.41. In patients with migraine, are calcium carba-
salate + metoclopramide and ergotamine + caffeine equiva-
lent for the acute treatment of migraine attacks (outcomes:
pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral calcium
carbasalate (equivalent to acetylsalicylic acid 900 mg)+
metoclopramide 10 mg and oral ergotamine 1 mg + caffeine
100 mg (339) that met the criteria for main evidence. The
risk of bias was considered high (Figures 3.9.81 and
3.9.82). The RCT showed that oral calcium carbasalate +
metoclopramide 10 mg was superior to oral ergotamine 1
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Table 3.9.12. GRADE evidence profile table for oral eletriptan 40 mg vs oral zolmitriptan 2.5 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Zolmitriptan

Eletriptan

Inconsistency

design

studies

Pain freedom at 2 h — Eletriptan 40 mg oral vs Zolmitriptan 2.5 mg oral

RR 1.22 58 more per ©ODO Critical
Moderate

99/376
(26.3%)

115/359
(32.0%)

None

Not serious Not serious

Not

applicable®

Not

RCT

1000
(from 8 less to

(0.97 to

serious

1.53)

140 more)

Pain relief at 2 h — Eletriptan 40 mg oral vs Zolmitriptan 2.5 mg oral

RR 1.07 42 more per ©&d®S  Critical
Moderate

224/376

229/359
(63.8%)

None

Not serious Not serious

Not

applicable®

Not

RCT

1000
(from 24 less to

(0.96 to

(59.6%)

serious

1.20)

119 more)

?Only one trial.

mg + caffeine 100 mg considering the outcomes pain
freedom at 2h (Figure 3.9.81) and pain relief at 2h
(Figure 3.9.82). The quality of evidence was considered
very low (Table 3.9.29) due to the availability of only
one RCT with a high risk of bias.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.41

In patients with migraine, we suggest oral calcium car-
basalate 900 mg + metoclopramide 10 mg over oral
ergotamine 1 mg + caffeine 100 mg for the acute treat-
ment of migraine attacks.

Quality of evidence: Very low (OO0O)

Strength of the recommendation: Weak (1)

PICO 3.9.42. In patients with migraine, are sumatriptan
+naproxen and paracetamol + butalbital + caffeine equiva-
lent for the acute treatment of migraine attacks (outcomes:
pain freedom at 2 h, pain relief at 2 h)?

Main evidence. We found one RCT comparing oral suma-
triptan 85 mg + naproxen 500 mg with oral paracetamol
325 mg+ butalbital 50 mg + caffeine 40 mg (332) that
met the criteria for main evidence. The risk of bias was con-
sidered low (Figure 3.9.83). The RCT showed no difference
between oral sumatriptan 85 mg+ naproxen 500 mg and
oral paracetamol 325 mg + butalbital 50 mg + caffeine 40
mg considering the outcome of pain freedom at 2h
(Figure 3.9.83). The quality of evidence was considered
moderate (Table 3.9.30) due to the availability of only
one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.42

In patients with migraine, we suggest oral sumatriptan
85 mg + naproxen 500 mg and oral paracetamol 325
mg + butalbital 50 mg + caffeine 40 mg as equivalent
options for the acute treatment of migraine attacks.
Quality of evidence: Moderate (DDO)

Strength of the recommendation: =

Comparisons between combination analgesics and
other analgesics

PICO 3.9.43. In patients with migraine, are oral acetylsali-
cylic acid + butalbital + codeine + caffeine and butorphanol
nasal spray equivalent for the acute treatment of migraine
attacks (outcomes: pain freedom at 2 h, pain relief at 2 h)?
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Figure 3.9.30. Forest plot showing the comparison between oral frovatriptan 2.5 mg and oral rizatriptan 10 mg for the outcome pain

freedom at 2 h in patients with migraine.

Figure 3.9.31. Forest plot showing the comparison between oral frovatriptan 2.5 and oral rizatriptan 10 mg for the outcome pain

relief at 2 h in patients with migraine.

Main evidence. We found one RCT comparing oral acetyl-
salicylic acid 325 mg + butalbital 50 mg + codeine 30 mg
+ caffeine 40 mg with butorphanol 2 mg nasal spray
(337) that met the criteria for main evidence due to the
lack of a sample size calculation. The risk of bias was
low (Figure 3.9.84). The RCT showed no difference
between oral acetylsalicylic acid 325 mg+ butalbital 50
mg + codeine 30 mg + caffeine 40 mg and butorphanol 2
mg nasal spray considering the outcome of pain relief at
2 h (Figure 3.9.84). The quality of evidence was considered
moderate (Table 3.9.31) due to the availability of only one
RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 3.9.43

In patients with migraine, efficacy data suggest the
superiority of butorphanol 2 mg nasal spray over oral
acetylsalicylic acid 325 mg+ butalbital 50 mg+

Quality of evidence: Moderate (DDDHO)

Strength of the recommendation: Weak (1)

[NOTE: This recommendation is based on comparative
efficacy data. However, given the safety risks of opioids
and of barbiturates, the Guidelines Committee suggests

caution in the use of both drugs.]

codeine 30 mg + caffeine 40 mg.

Summary of evidence for head-to-head comparisons
of acute treatments for migraine
Figure 3.9.85 shows the summary of evidence for

head-to-head comparisons of acute treatments for migraine
attacks.

Expert-based opinion

Oral combination of paracetamol + acetylsalicylic
acid + caffeine

Topic: Is the oral combination of paracetamol + acetylsalicylic
acid + cdffeine superior to each of the drugs alone for the
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Table 3.9.13. GRADE evidence profile table for frovatriptan 2.5 mg vs rizatriptan 10 mg in patients with migraine

Effect

No of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

(95% ClI) Quality  Importance

(95% Cl)

Rizatriptan

Frovatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Frovatriptan 2.5 mg oral vs Rizatriptan 10 mg oral

Critical

RR 0.84 63 lessper 1000 ©DHOO

49/125
(0.60 to

41/125
(32.8%)

None

Not serious Not serious

Not

Not
applicable®

serious

RCT

(from 157 less to Moderate

(39.2%)

67 more)

1.17)

Pain relief at 2 h — Frovatriptan 2.5 mg oral vs Rizatriptan 10 mg oral

Critical

78/125 RR 0.88 75 less per 1000 ®HDO
(0.72 to

69/125

None

Not Not Not serious Not serious
applicable®

serious

RCT

(from 175 less to Moderate

(62.4%)

(55.2%)

56 more)

1.09)

*Only one trial.

acute treatment of migraine attacks?. Suggestion: The oral
combination of paracetamol 200 mg + acetylsalicylic acid
250 mg + caffeine 50 mg might be superior to each of the
drugs alone for the acute treatment of migraine attacks.

Rationale: We found one RCT comparing acetylsalicylic
acid 250 mg + paracetamol 200 mg + caffeine 50 mg with
acetylsalicylate 500 mg (560) that did not meet the criteria
to be included in the recommendations as it did not measure
the outcomes of interest. The RCT showed that the combin-
ation of acetylsalicylic acid 250 mg + paracetamol 200 mg
+ caffeine 50 mg was superior to acetylsalicylic acid 500
mg considering the outcomes time to pain relief (p=
0.0398), time needed to reduce pain intensity to 10 mm
(p=0.0002), and pain intensity difference at 2h (44.7
mm vs 40.7 mm; p = 0.0228). It also showed the superiority
of the combination over paracetamol 200 mg alone (pain
intensity difference at 2h 44.7 mm vs 39.5 mm, p=
0.0032), paracetamol 200 mg + acetylsalicylic acid 250
mg (447 mm vs 40.2 mm, p=0.0019), and caffeine
alone (44.7 mm vs 31.4 mm, p<0.0001). Pain intensity
was expressed in mm as it was reported on a 100-mm
Visual Analogue Scale.

We found one RCT comparing paracetamol 500 mg+
acetylsalicylic acid 500 mg + caffeine 130 mg with ibupro-
fen 200 mg (350). The RCT did not meet the criteria for
main evidence as it did not assess the outcomes of interest
for the evidence-based guideline. In the RCT, oral paraceta-
mol 500 mg + acetylsalicylic acid 500 mg + caffeine 130
mg showed a higher weighted sum of pain relief scores
than oral ibuprofen 200 mg (p=0.03) and an onset of
pain relief 20 min earlier (p =0.036).

Choice of acute treatments for migraine

Topic: Are there differences among NSAIDs used for the acute
treatment of migraine attacks?. Suggestion: There are no
clear differences among NSAIDs used for the acute treat-
ment of migraine attacks.

Rationale: There are few head-to-head RCTs
comparing NSAIDs, and either ibuprofen or acety-
Isalicylic acid showed similar efficacy. Therefore,
there is no clear preference of NSAIDs that can be
advised in clinical practice. Individual efficacy and
safety profiles should be carefully monitored in headache
centers.

Topic: Which class of acute medications should be advised as a
first approach in patients with migraine?. Suggestion: Based
upon efficacy data, triptans should be considered as a first
choice for the acute treatment of migraine; the potential
risk for overuse should be monitored.

Rationale: Head-to-head RCTs showed that rizatriptan
was superior to ibuprofen and sumatriptan was superior to
naproxen, while other comparisons between triptans and
NSAIDs were neutral. However, none of the comparisons



146

Cephalalgia 45(4)

Figure 3.9.32. Forest plot showing the comparison between oral frovatriptan 2.5 mg and oral zolmitriptan 2.5 mg for the outcome

pain freedom at 2 h in patients with migraine.

Figure 3.9.33. Forest plot showing the comparison between oral frovatriptan 2.5 mg and oral zolmitriptan 2.5 mg for the outcome

pain relief at 2 h in patients with migraine.

showed a superiority of a NSAID alone over a triptan alone.
Therefore, we can conclude that triptans should be preferred
over other analgesics, unless their use is contraindicated or
they are poorly tolerated. This suggestion can be applied to
patients with a relatively low consumption of acute medica-
tion. In patients with high risk for medication overuse, triptans
should not be considered as a first choice over NSAIDs due to
their high risk for overuse (see Section 3.2).

Topic: Should different acute medications be used in the same
patient for the acute treatment of migraine attacks?.
Suggestion: The same patients with migraine can be
treated with a more potent medication — such as a triptan
— for moderate-to-severe attacks and with a less potent
but safer medication — such as a NSAID — for mild attacks.
Rationale: Triptans generally showed a higher efficacy
than other acute migraine medication in head-to-head com-
parisons; however, they present a high risk for medication

overuse (see Section 3.2). To reduce the risk for triptan
overuse, other analgesics can be advised in the same
patient to be used as rescue medications or as first choice
in mild attacks.

Topic: In patients with poor response to a triptan, is switching to
a combination analgesic containing a triptan an effective
option?. Suggestion: A combination between a triptan and
a NSAID can be considered in patients with poor response
to a triptan alone. The risk for medication overuse should be
closely monitored.

Rationale: Combinations between a triptan and a NSAID
—such as sumatriptan + naproxen or frovatriptan + dexketo-
profen — proved more effective than their individual compo-
nents taken alone. For this reason, those combinations can
be advised in patients with migraine attacks that are resist-
ant to triptans alone. However, combination analgesics
have a very high risk for medication overuse (see Section
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Table 3.9.14. GRADE evidence profile table for frovatriptan 2.5 mg vs zolmitriptan 2.5 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

(95% ClI) Quality  Importance

(95% Cl)

Zolmitriptan

Frovatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Frovatriptan 2.5 mg oral vs zolmitriptan 2.5 mg oral

Critical

RR 0.79 65 lessper 1000 ©DHOOS

33/107

26/107

Not serious Not serious None

Not

applicable®

Not

serious

RCT

(from I51 less to Moderate

051 to

(30.8%)

(24.3%)

68 more)

1.22)

Pain relief at 2 h — Frovatriptan 2.5 mg oral vs zolmitriptan 2.5 mg oral

Critical

12 less per 1000 ©HDS
(from 127 less to Moderate

62/107 RR 0.98

61/107
(57.0%)

None

Not serious Not serious

Not

Not
applicable®

serious

RCT

(0.78 to

(57.9%)

139 more)

1.24)

*Only one trial.

3.4) which should be closely monitored. Besides, the use of
different substances might be associated with an increased
risk for adverse events.

Topic: In patients with poor response to a triptan, is switching to
a combination analgesic not containing a triptan an effective
option?. Suggestion: There is no efficacy rationale for
switching from a triptan to a combination analgesic not con-
taining a triptan. Safety considerations can be applied to
choose a combination not containing a triptan over a triptan.
Rationale: The only combination analgesic not contain-
ing a triptan that showed superiority over a triptan (suma-
triptan) is paracetamol 4 acetylsalicylic acid + caffeine,
which could be associated with adverse events given the
combination of different analgesics. Therefore, the prefer-
ence of a combination analgesics not containing a triptan
over triptans should be reserved to patients who have
contraindication or poorly tolerate triptans.

4. Preventive treatment

4.1 Antidepressants

Introduction. Since the 1970s, antidepressants have been
widely prescribed for migraine prevention, and still represent
one of the most frequently used drug classes (561).
Antidepressants share a complex mechanism of action, pri-
marily involving the serotoninergic and noradrenergic path-
ways (562), and modulate the descending pain control
system irrespective of their antidepressant effect (563).

A possible role in migraine prevention was first based on
serendipity, considering their positive effects for treating
several forms of chronic pain.

Tricyclics have been available since the 1950s and share
a common three-ringed chemical structure associated with a
secondary or tertiary amine. Their main mechanism of
action involves the reuptake inhibition of serotonin and nor-
epinephrine in the presynaptic terminals. They also act in
the postsynaptic terminals as competitive antagonists of his-
taminergic, muscarinic cholinergic and adrenergic receptors
(564). Reflecting their multifaceted actions, their clinical
role in migraine prevention is probably linked to synergistic
effects more than to a key single action (565).

Selective serotonin reuptake inhibitors (SSRIs) and
serotonin-norepinephrine reuptake inhibitors (SNRIs)
have been available since the 1980s and have a more
defined mechanism of action.

SSRIs inhibit the presynaptic serotonin transporter with
different degrees of specificity and probably determine up
and/or downregulation of serotonin transporters in different
brain areas (566).

SNRIs exert a dual action inhibiting reuptake of both
serotonin and norepinephrine, leading to an increased
availability in the synaptic cleft (567). They consist of
a group of different structurally unrelated molecules
with a similar mechanism of action and slight differences
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Figure 3.9.34. Forest plot showing the comparison between oral naratriptan 2.5 mg and oral rizatriptan |10 mg for the outcome pain

freedom at 2 h in patients with migraine.

Figure 3.9.35. Forest plot showing the comparison between oral naratriptan 2.5 mg and oral rizatriptan 10 mg for the outcome pain

relief at 2 h in patients with migraine.

in pharmacodynamic and pharmacokinetic properties
(568).

Previous pre-clinical and clinical evidence supported the
hypothesis of a complex monoamine neurotransmitters’
interplay in migraine pathophysiology (562).

The serotoninergic system involves several areas strictly
related to migraine pathophysiology such as the raphe
nuclei, the trigeminal nucleus caudalis, the thalamus, and
the sensory cortex (569).

The same is true for the noradrenergic system, predom-
inantly originating from the locus coeruleus in the dorsal
rostral pons. It modulates different networks with both des-
cending (as main source of noradrenergic innervation to the
spinal dorsal horn, regulating nociception) and ascending
projections (regulating nociception, stress response,
arousal, and cognition) (570).

Serotonin fluctuates across the migraine cycle, leading to
the hypothesis of an interictal low serotonin availability.
Low plasma serotonin levels were described between
attacks with a plasma peak during the ictal phase
(571,572). In the ictal phase, an increased urinary excretion

of 5-hydroxyindoleacetic acid (5-HIAA), the main sero-
tonin metabolite, was also detected (573). The 5-HIAA
metabolite was found to be increased in the cerebrospinal
fluid of migraine patients, too (572).

Low monoaminergic brainstem activity was considered
one of the pivotal mechanisms involved in the migraine-
related phenomenon of lack of habituation (574).
Noteworthy, habituation normalizes during attacks (575)
and after administration of 5-HT reuptake inhibitors (576).

Finally, the role of serotonin is supported by the efficacy
of acute and preventive drugs specifically acting on the ser-
otoninergic system, namely triptans (5-HT1B/1D receptor
agonists), ditans (5-HTIF agonists) and pizotifen
(5-HT2A/2C antagonist), respectively.

The noradrenergic system showed an important repercus-
sion on pain regulation and migraine, as well. Indeed, the anti-
nociceptive actions of antidepressants are suppressed by the
blockade of alpha-2 adrenoreceptor in animal models (577).
In addition, detection of cerebral hypoperfusion after locus
coeruleus stimulation in animal models could be a possible
link to cortical spreading depression (578).
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Table 3.9.15. GRADE evidence profile table for oral naratriptan 2.5 mg vs oral rizatriptan 10 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Quality  Importance

(95% Cl)

(95% Cl)

Rizatriptan

Naratriptan

Inconsistency

design

studies

Pain freedom at 2 h — Naratriptan 2.5 mg oral vs Rizatriptan 10 mg oral

90/201 RR 0.46 242 less per DHOO Critical
(0.34 to Moderate

441213
(20.7%)

Not serious Not serious None

Not

applicable®

Not

RCT

1000
(from 296 less to

(44.8%)

serious

0.63)

166 less)

Pain relief at 2 h — Naratriptan 2.5 mg oral vs Rizatriptan 10 mg oral

RR 0.71 196 less per HPSO  Critical
Moderate

136/201
(68.7%)

103/213
(48.4%)

Not serious Not serious None

Not

applicable®

Not

RCT

1000
(from 271 less to

(0.60 to

serious

0.85)

101 less)

?Only one trial.

A role for serotonergic and noradrenergic pathways during
the migraine cycle is also confirmed by neuroimaging evi-
dence: the raphe nuclei was activated during spontaneous
attacks and an altered connectivity in the dorsal rostral pons
was recorded during pre-ictal and ictal phases (579-581).

Section-specific methods. This section followed the general
procedure to develop this guideline.

Search strings for the guideline on antidepressants for
systematic review/meta-analysis and for additional RCTs
are reported in Online Appendix 4.1.1.

Results. Overall, we retrieved 3416 references from search-
ing for systematic reviews and meta-analyses. After dupli-
cate removal and screening stages, we included seven
systematic reviews and meta-analyses (561,582-587) that
were considered as sources of RCTs. After analyzing full
texts of these RCTs, we included eight of them in the quan-
titative synthesis (588-595) and four of them in the narra-
tive synthesis (596-599) (Figure 4.1.1).

Overall, we retrieved 2691 references from searching for
RCTs and after removing duplicates we had 2550 refer-
ences to analyze. However, considering the most recent
included systematic review/meta-analysis on the topic, the
analysis of additional RCTs was performed for papers pub-
lished since 2016 for tricyclic antidepressants and since
2018 for SSRI/SNRI (1075 references). We finally included
two additional RCTs (600,601) (Figure 4.1.2).

Overall, 14 RCTs (588-601) were included in the litera-
ture synthesis to develop the evidence-based guideline.
Among these, 10 were included in quantitative synthesis
(meta-analysis) and four in qualitative synthesis. Six
RCTs (592-595,597,598) reported a comparison between
an active drug and placebo and were presented in this
section. Nine RCTs reported head-to-head comparisons
that were included in Section 4.8.

Amitriptyline

PICO 4.1.1. In patients with any migraine (no distinction
between episodic and chronic), is amitriptyline superior to
placebo for migraine prevention (outcome: persisting
monthly migraine days, change in monthly migraine days,
> 50% response rate)?

Main evidence. None.

Additional evidence. We found two RCTs (592,593) com-
paring oral amitriptyline to placebo in subjects with
migraine. These trials did not meet the criteria to be included
in the main evidence. The RCTs did not show benefits for
migraine prevention from oral amitriptyline administered
with a gradual titration up to 100 mg daily. Overall, the
risk of bias of included studies was high (Figure 4.1.3) and
the quality of evidence was downgraded to very low.
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Figure 3.9.36. Forest plot showing the comparison between oral rizatriptan (5 or 10 mg) and oral sumatriptan (50 or 100 mg) for the

outcome pain freedom at 2 h in patients with migraine.

Evidence-based recommendation for
PICO 4.1.1

In subjects with migraine (no distinction between epi-
sodic and chronic), we suggest against oral amitriptyline
25-100 mg daily for migraine prevention.

Quality of evidence: Very low (POSO)

Strength of the recommendation: Weak (1)

PICO 4.1.2. In subjects with episodic migraine, is ami-
triptyline superior to placebo for migraine prevention
(outcome: persisting monthly migraine days, change in
monthly migraine days, > 50% response rate)?

Main evidence. We found one RCT comparing oral amitrip-
tyline 25 mg daily to placebo (595) in subjects with episodic
migraine that met the criteria to be included in the main evidence.

This single study showed a significant improvement
considering the outcome persisting monthly migraine
days in patients treated with oral amitriptyline; no other

outcomes were available. The study had a low risk of bias
(Figure 4.1.4). The quality of evidence was considered
moderate (Table 4.1.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.1.2

In subjects with episodic migraine, we suggest oral ami-
triptyline 25 mg daily for migraine prevention.

Quality of evidence: Moderate (DDDO)

Strength of recommendation: Weak (1)

[NOTE. The present recommendation, together with
that of PICO 1, points out that amitriptyline is superior
to placebo in subjects with episodic migraine, while its
superiority to placebo is uncertain in subjects with
chronic migraine. |

Safety and tolerability of amitriptyline. Warnings and con-
traindications: Amitriptyline is contraindicated in subjects
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Figure 3.9.37. Forest plot showing the comparison between oral rizatriptan (5 or 10 mg) and oral sumatriptan (50 or 100 mg) for the

outcome pain relief at 2 h in patients with migraine.

with severe liver injury for its hepatic metabolism. Due to
the risk of arrhythmias, it should not be used in recent myo-
cardial infarction, coronary artery disease, congestive heart
failure and heart block to any degree. Concomitant use of
amitriptyline and monoamine oxidase inhibitors (MAOI)
should be avoided for the risk of serotonergic syndrome
(602).

Its use should be avoided in pregnant and breastfeeding
women, as these populations are not included in RCTs.
Moreover, clinical data indicate that amitriptyline could
cross the placenta and can be excreted in the milk with
higher risk of congenital malformations (especially in the
first trimester), lethargy and withdrawal symptoms (in the
third trimester and during lactation) (603,604). Preventive
therapies during pregnancy and breastfeeding should be
limited to special situations. In cases of strong indication
to continue its use during pregnancy, a careful evaluation
of the risk/benefit ratio is mandatory to decide whether to
continue or interrupt treatment. In case of its continuation
during pregnancy, amitriptyline should be interrupted at
least seven days before delivery for the above-mentioned

risk of withdrawal symptoms (15). Extreme -caution
should be used in patients with a history of seizures
because amitriptyline lowers the seizure threshold.
Considering the risk of QT interval at electrocardiography
prolongation and arrhythmias, attention is needed in sub-
jects with long QT interval, arrhythmias and uncontrolled
hypertension.

Serious safety concerns: RCTs and real world-evidence
highlighted some serious safety concerns. Real-world evi-
dence demonstrated potential hypomanic reactions and
increased suicidal attempts (both ideation and behavior)
in depressed subjects aged under 24 years (605-610).
Due to its prominent anticholinergic effects, amitriptyline
use was associated with angle-closure glaucoma for
increased intraocular pressure in predisposed subjects, wor-
sening of symptoms associated with prostatic benign hyper-
trophy and paralytic ileus. Caution is necessary in older
subjects that could be more sensitive to anticholinergic, car-
diovascular and hypotensive effects. Moreover, some
reported cases of hyponatremia in this population were
described.
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Figure 3.9.38. Forest plot showing the comparison between oral rizatriptan (5 or 10 mg) and oral sumatriptan (50 or 100 mg) for the
outcome pain relief at 2 h in patients with migraine.

Figure 3.9.39. Forest plot showing the comparison between oral rizatriptan 10 mg and oral zolmitriptan 2.5 mg for the outcome pain
freedom at 2 h in patients with migraine.

Figure 3.9.40. Forest plot showing the comparison between oral rizatriptan 10 mg and oral zolmitriptan 2.5 mg for the outcome pain
relief at 2 h in patients with migraine.
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Table 3.9.17. GRADE evidence profile table for oral rizatriptan 10 mg versus oral zolmitriptan 2.5 mg in patients with migraine

Effect

Relative

Ne of patients

Certainty assessment

Absolute

(95%

Other

Inconsistency Indirectness Imprecision considerations Rizatriptan Zolmitriptan

Study Risk of

Ne of

Importance

(95% Cl) Quality

cn

bias

design

studies

Pain freedom at 2 h - Rizatriptan 10 mg oral vs zolmitriptan 2.5 mg oral

Critical

75 more OPHPO

per 1000 Moderate

RR 1.21

103/289
(35.6%)

126/292
(43.2%)

Not serious  Not serious None

Not applicable?

Low

RCT

(0.99 to

(from 4
lessto |71

1.48)

more)

Pain relief at 2 h — Rizatriptan 10 mg oral vs zolmitriptan 2.5 mg oral

Critical

RR 1.06 40 more ®PHDPO

193/289
(66.8%)

Not serious None 206/292
(70.5%)

Not serious

Not applicable®

Low

RCT

(095 to per 1000 Moderate

(from 33

1.18)

less to 120

more)

?Only one trial.

Tolerability: Amitriptyline presents different adverse
events that could limit its use in the general population.
They are mostly associated with its competitive antagonism
of histaminergic, muscarinic cholinergic and adrenergic
receptors. Cholinergic blockade is responsible for sedation,
xerostomia, constipation, tachycardia, blurred vision, and
urinary retention. Histaminergic blockade is associated
with weight gain, confusion, and concentration deficits.
Dizziness and orthostatic hypotension are linked to
alpha-1 adrenergic receptor blockade. Other less specific
adverse events are frequently reported, such as nausea
and vomiting, probably related to the area postrema stimu-
lation, as well as asthenia, anxiety or agitation, altered sleep
architecture, and vivid dreams. Amitriptyline is also respon-
sible for sexual dysfunctions, as loss of libido, impotence,
or difficulty in reaching orgasm, linked to the anticholiner-
gic and antidopaminergic effects. Finally, cutaneous reac-
tions (photosensitivity, pruritus, alopecia, purpura),
galactorrhea, extrapyramidal symptoms, increased risk of
bleeding and bone marrow suppression are rarely reported.

Duloxetine. PICO 4.1.3. In subjects with episodic migraine,
is duloxetine superior to placebo for migraine prevention
(outcome: persisting monthly migraine days, change in
monthly migraine days, > 50% response rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
duloxetine 60 mg once a day to placebo (594) in subjects
with episodic migraine that did not meet the criteria to be
included in the main evidence. Overall, the risk of bias of
the included RCT was not serious (Figure 4.1.5);
however, the low numbers of participants included (<50
subjects per group) led to downgrading the quality of evi-
dence to very low. This single study did not show benefits
of duloxetine over placebo.

Evidence-based recommendation for
PICO 4.1.3

In subjects with episodic migraine, we suggest against
duloxetine 60 mg for migraine prevention.

Quality of evidence: Very low (OOO)
Strength of recommendation: Weak ()

Evidence-based guideline summary. We found studies on
amitriptyline and duloxetine to be included for deriving
evidence-based recommendations for this guideline. No
studies on other antidepressants met eligibility criteria.

For amitriptyline, evidence covered any migraine and
episodic migraine. No studies were included for chronic
migraine. For duloxetine, evidence covered episodic
migraine. No studies were included for any migraine or
chronic migraine.
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Figure 3.9.41. Forest plot showing the comparison between oral zolmitriptan (2.5 or 5 mg) and oral sumatriptan (50 or 100 mg) for
the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.42. Forest plot showing the comparison between oral zolmitriptan (2.5 or 5 mg) and oral sumatriptan (50 or 100 mg) for
the outcome pain relief at 2 h in patients with migraine.
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Figure 3.9.43. Forest plot showing the comparison between oral zolmitriptan (2.5 or 5 mg) and oral sumatriptan 50 mg for the

outcome pain relief at 2 h in patients with migraine.

There is moderate quality of evidence to suggest the use
of amitriptyline for the prevention of episodic migraine.
Data do not indicate benefits from duloxetine use
(Figure 4.1.6). This evidence-based recommendation
refers to subjects with migraine independently from the
presence of comorbid depression or other conditions that
may need treatment with antidepressants.

Expert-based opinion

Topic: Antidepressants in subjects with migraine and
psychiatric or other pain comorbidities. Suggestion: In sub-
jects who may benefit from antidepressants because of
comorbidities, those drugs should be used and their
benefit on migraine outcomes checked before starting a
migraine-specific preventive treatment.

Rationale: Antidepressants were first introduced as pre-
ventive migraine therapies when no other migraine-specific
preventive agents were available. Migraine is often
comorbid with depression and anxiety, which also represent
risk factors for migraine worsening (570,605). This pro-
vides a rationale to use antidepressants in subjects with
migraine and they may remain a reasonable option for sub-
jects having migraine and a comorbid condition that may
benefit from antidepressants.

Topic: Antidepressants other than amitriptyline. Suggestion
1: In subjects with migraine there might be an advantage for
oral venlafaxine (75 mg or 150 mg daily) for migraine
prevention.

Rationale 1: Venlafaxine is used in clinical practice as a
migraine preventive agent and it was recommended as

probably effective, or level B, in previous guidelines for
migraine prevention (18). However, we did not find
robust evidence to support its use. There was only one
study comparing venlafaxine 75 mg and 150 mg extended
release with placebo (597). This study did not meet the
inclusion criteria of this guideline because of different
outcome measures. Indeed, a generic “number of headache
days” was used as the primary outcome measure. The RCT
was a 10-week long study which included overall 60 sub-
jects subdivided into three groups. The RCT did not
provide mean and standard deviation of monthly headache
days. A between-groups comparison demonstrated that the
150 mg group showed a significantly higher reduction in
headache days (p =0.006) when compared to the 75 mg
and placebo groups. All three groups (75 mg, 150 mg and
placebo) showed a reduction in headache days at the end
of the 10-week treatment compared to the respective base-
line values.

Suggestion 2: In subjects with migraine, there is no
advantage of oral fluoxetine 40 mg daily over placebo for
migraine prevention.

Rationale 2: We found one RCT comparing oral fluoxet-
ine 40 mg daily to placebo (598) in subjects with migraine
that did not meet the criteria to be included in the main evi-
dence and did not provide enough data to be meta-analyzed.
The study included overall 53 subjects and concluded that,
after 12 weeks of treatment, no significant differences could
be established between fluoxetine and placebo regarding
monthly migraine days frequency.

Optimization of amitriptyline use
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Figure 3.9.44. Forest plot showing the comparison between oral sumatriptan 100 mg and oral tolfenamic acid 200 mg for the
outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.45. Forest plot showing the comparison between oral sumatriptan 100 mg and oral tolfenamic acid 200 mg for the
outcome pain relief at 2 h in patients with migraine.

Figure 3.9.46. Forest plot showing the comparison between oral paracetamol 400 mg + codeine 25 mg and oral acetylsalicylic acid
1000 mg for the outcome pain freedom at 2 h in patients with migraine.
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Figure 3.9.47. Forest plot showing the comparison between oral paracetamol 400 mg + codeine 25 mg and oral acetylsalicylic acid
1000 mg for the outcome pain relief at 2 h in patients with migraine.

Figure 3.9.48. Forest plot showing the comparison between oral sumatriptan (50 or 85 mg) + naproxen 500 mg and oral naproxen
500 mg alone for the outcome pain freedom at 2 h in patients with migraine. NOTE: One study (27) is reported twice because it

included two different populations.

Topic: Amitriptyline titration and dosing. Suggestion: When
starting amitriptyline in individuals with episodic migraine,
we suggest an initial dose of 10 mg at bedtime. We
then suggest a two-step titration of the dose, with a first
increase to 15-20 mg after the first week, and a second
increase to 25 mg after the second week. In individuals
with less than 50% reduction in monthly migraine
days after at least four weeks of treatment, the dose
should be gradually increased by weekly increments of
10-25 mg up to 25 mg twice a day or up to 50 mg once a
day in the evening. Higher doses (75 to 150 mg per day)
could be reached in subjects with comorbid depression —
taking into due consideration the poor
efficacy-to-tolerability ratio of this drug.

Rationale: Amitriptyline is better tolerated if gradually
increased from lower starting doses (606). One RCT showed
a significant improvement of monthly migraine days in sub-
jects with episodic migraine treated with amitriptyline 25 mg
daily administered for three months (595). Older clinical
trials included doses up to 100-150 mg/day (589,607).
Italian guidelines suggest a daily dose from 10 mg to 75 mg
a day (15), while American and European guidelines
propose a daily dose from 25 mg to 150 mg (608,609).

In the real-world setting, dosages are generally lower than
the ones tested in RCTs and should be gradually increased to
reduce adverse events. Indeed, in clinical practice our experi-
ence is that doses higher than 25-50 mg per day are asso-
ciated with a poor efficacy-to-tolerability ratio.
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Figure 3.9.49. Forest plot showing the comparison between oral sumatriptan (50 or 85 mg) + naproxen 500 mg and oral naproxen
500 mg alone for the outcome pain relief at 2 h in patients with migraine. NOTE: One study (27) is reported twice because it included

two different populations.

Figure 3.9.50. Forest plot showing the comparison between oral paracetamol 500 mg + acetylsalicylic acid 500 mg + caffeine 130 mg
and oral sumatriptan 50 mg for the outcome pain freedom at 2 h in patients with migraine.

Amitriptyline should be given at the lowest effective dose.
Dose modifications should be accurately personalized balan-
cing efficacy and adverse events (610). In subjects with
comorbid depression, compared with those without, it
might be reasonable to prescribe higher doses of amitriptyl-
ine, which are adjusted to treat comorbid depression. It is esti-
mated that 40 mg daily of fluoxetine are equivalent to 122.3
mg daily of amitriptyline (611), which is a much higher dose
than the 25 mg daily dose tested in subjects with migraine.

4.2 Anti-seizure medications

Introduction. Anti-seizure medications (ASMs) are the
mainstay of therapy for epilepsy, and approximately 30

different ASMs with various mechanisms of action
(MoA) are available to date (612,613). Several ASMs are
approved treatments for non-epileptic conditions, including
migraine, neuropathic pain, and psychiatric disorders
(612,614). ASMs are usually characterized by a wide spec-
trum of therapeutic activities and different tolerability
profiles.

The use of ASM in the treatment of migraine is based on
their potential actions on the general modulation of pain
systems or more specifically to systems involved in the
pathophysiology of migraine. The specific mechanism(s)
responsible for their anti-migraine efficacy is still
unknown. Generally, ASMs act by stabilizing neuronal
membrane potential through their effect on voltage and
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Table 3.9.19. GRADE evidence profile for the comparison between oral paracetamol 500 mg + acetylsalicylic acid 500 mg + caffeine and oral sumatriptan 50 mg in patients with

migraine

Effect

Ne of patients

Certainty assessment

Paracetamol +

Absolute

Relative

acetylsalicylic acid +

caffeine

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)  (95% Cl)

Sumatriptan

Inconsistency

design

studies

Pain freedom at 2 h —Paracetamol 500 mg + Acetylsalicylic 500 mg + Caffeine 130 mg oral vs Sumatriptan 50 mg oral

[Sle]e]e) Critical

189 more
per 1000

(from 7 more
to 417 more)

RR 1.29

30/46
(65.2%)

42/50 (84.0%)

Not Not serious  Serious® None

applicable®

Very
serious

RCT

Very

(101 to

Low

1.64)

Only one trial; "low numbers of patients.

receptor-gated ion channels and reducing the release of
pro-algesic neuropeptides (615).

Recent evidence suggests that ASMs might also exert
their antimigraine activity by attenuating neurogenic inflam-
mation in the trigeminal vascular system or directly in the
release of CGRP, or by several additional MoAs in the
central and peripheral nervous system (616). Numerous
ASMs have been tested for migraine prevention by RCTs
and open-label studies, with very different and sometimes
inconsistent results. Only two ASMs, sodium valproate/
divalproex sodium and topiramate, are currently approved
for migraine prevention. Indeed, although several other
ASMs were specifically investigated for migraine in different
clinical trial phases (lamotrigine, zonisamide, gabapentin,
pregabalin, carbamazepine, oxcarbazepine, levetiracetam,
perampanel, lacosamide, carisbamate, clonazepam, tiagabine
and vigabatrin), none of them have indication for migraine/
headache (616).

Clinical practice guidelines for using ASMs for migraine
treatment must consider the evidence regarding their effi-
cacy, tolerability, and adverse events, including the risk
of teratogenicity, which is particularly important consider-
ing that migraine is most prevalent in women of childbear-
ing potential.

Section-specific methods. This section followed the general
procedure to develop this guideline.

Search strings for the Guideline on ASMs for systematic
review/meta-analysis and for additional RCTs are reported
in Online Appendix 4.2.1.

Results. Overall, we retrieved 1662 references from search-
ing for systematic reviews and meta-analyses. After dupli-
cate removal and screening, we included seven systematic
reviews and meta-analyses (617-623) as sources of
RCTs. After analyzing full texts of these RCTs, we
included 33 of them in the quantitative synthesis
(596,624-655) (Figure 4.2.1).

Considering the most recently included systematic
review/meta-analysis on the topic, the analysis of add-
itional RCTs was performed for papers published since
June 2020. Overall, we retrieved 1744 references from
searching for RCTs and after removing duplicates we
had three references to analyze (656—658). From the
literature search updates performed in May and
November 2023, we included 9 additional RCTs (656—
664) (Figure 4.2.2).

Overall, 42 studies were considered for inclusion in the
quantitative synthesis (meta-analyses) to develop the
evidence-based guideline. However, 11 trials were excluded
because they included medications that are not available on
the market, the comparison was not pertinent, or they did
not compare the ASM with another medication or placebo.
Among the remaining 31 RCTs, 16 reported a comparison
between active drugs and placebo and were presented in
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Figure 3.9.51. Forest plot showing the comparison between oral paracetamol 1000 mg + domperidone 20 mg and oral sumatriptan

50 mg for the outcome pain relief at 2 h in patients with migraine.

Figure 3.9.52. Forest plot showing the comparison between oral paracetamol 1000 mg + rizatriptan 10 mg and oral rizatriptan |10 mg
alone for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.53. Forest plot showing the comparison between oral paracetamol 1000 mg + rizatriptan 10 mg and oral rizatriptan 10 mg

alone for the outcome pain relief at 2 h in patients with migraine.

this section, while the 15 RCTs reporting head-to-head com-
parisons only are presented in Section 4.8.

Topiramate. PICO 4.2.1. In subjects with episodic
migraine, is topiramate superior to placebo for migraine
prevention (outcomes: persisting monthly migraine days,
change in monthly migraine days, > 50% response rate)?

Main evidence. We found four RCTs comparing topira-
mate to placebo in subjects with episodic migraine
(625,628,630,664) that met the criteria to be included in
the main evidence.

The pooled analysis of two RCTs (630,664) showed a
significant improvement considering the outcome persisting
monthly migraine days in patients treated with oral topira-
mate 100 mg and 200 mg daily as compared to placebo



Ornello et al. 163

Figure 3.9.54. Forest plot showing the comparison between oral almotriptan 12.5 mg + aceclofenac 100 mg and oral almotriptan
12.5 mg alone for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.55. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg + metoclopramide 10 mg and oral
sumatriptan 100 mg for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.56. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg + metoclopramide 10 mg and oral
sumatriptan 100 mg for the outcome pain relief at 2 h in patients with migraine.

(Figure 4.2.3), while results did not show benefit of oral mg daily dose and moderate for the 100 and 200 mg
topiramate 50 mg daily over placebo for the same daily doses (Table 4.2.1).

outcome. The quality of evidence for the outcome persist- Three RCTs reported the outcome change in monthly
ing monthly migraine days was considered low for the 50  migraine days (625,628,630) (Figure 4.2.4). The pooled
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Table 3.9.20. GRADE evidence profile for oral acetylsalicylic acid 900 mg + metoclopramide 10 mg versus oral sumatriptan 100 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Acetylsalicylic acid +
metoclopramide

Other

Inconsistency Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)  (95% Cl)

Sumatriptan

design

studies

Pain freedom at 2 h — Acetylsalicylic acid 900 mg + metoclopramide 10 mg oral vs Sumatriptan 100 mg oral

RR 0.43 230 less per ©®®©  Critical
Moderate

145/360
(40.3%)

Not serious Not serious Not serious None 76/392 (19.4%)

Serious

RCT

1000
(from 342 less

(0.15 to
|.42)

to 169 more)

Pain relief at 2 h — Acetylsalicylic acid 900 mg + metoclopramide 10 mg oral vs Sumatriptan 100 mg oral

RR 0.89 59 less per @©®®O Critical
Moderate

193/360
(53.6%)

None 189/395 (48.2%)

Not serious Not serious

Not serious

Serious

RCT

1000
(from 123 less

0.77 to

1.03)

to |6 more)

analysis of those studies showed benefits of oral topiramate
100 mg daily but not of oral topiramate 200 mg daily over
placebo. No data for this outcome was available for the 50
mg daily dose. The quality of evidence for the outcome
change in monthly migraine days was considered moder-
ate for the 100 dose and low for the 200 mg dose
(Table 4.2.1).

Two studies reported the outcome >50% responder rate
(628,630). The pooled analysis of the two studies showed
benefits of oral topiramate 100 and 200 mg daily dose
over placebo (Figure 4.2.5). Only one of them addressed
the 50 mg daily dose and showed benefits of the active treat-
ment over placebo. The quality of evidence for the outcome
>50% response rate was considered low for the 50 mg dose
and moderate for the 100 and 200 mg dose (Table 4.2.1).

Additional evidence. We found three RCTs comparing
topiramate to placebo in subjects with episodic migraine
(627,629,638) that did not meet the criteria to be
included in the main evidence. Overall, the risk of bias
of included studies was very serious (Figures 4.2.6—
4.2.8).

One study showed significant benefits of topiramate
50 mg daily over placebo considering the outcome
change in monthly migraine days (629) (Figure 4.2.7),
and another study showed significant benefits of topira-
mate 100 mg over placebo for the outcome >50%
response rate (638) (Figure 4.2.8). The third study did
not show significant benefits of topiramate 200 mg
daily over placebo considering the outcomes persisting
monthly migraine days (Figure 6) and >50% response
rate (627) (Figure 4.2.8).

Evidence-based recommendation for
PICO 4.2.1

1) In subjects with episodic migraine, we recommend
oral topiramate 100 mg daily for migraine prevention.

Quality of evidence: Moderate (DDDO)
Strength of the recommendation: Strong (11)

2) In subjects with episodic migraine, we recommend
oral topiramate 200 mg daily for migraine
prevention.

Quality of evidence: Moderate (DHBHS)
Strength of the recommendation: Strong (11)

3) In subjects with episodic migraine, we suggest oral
topiramate 50 mg daily for migraine prevention.

Quality of evidence: Low (HOSO)
Strength of the recommendation: Weak (1)
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Figure 3.9.57. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg + metoclopramide 10 mg and oral
zolmitriptan 2.5 mg for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.58. Forest plot showing the comparison between oral acetylsalicylic acid 900 mg + metoclopramide 10 mg and oral
zolmitriptan 2.5 mg for the outcome pain relief at 2 h in patients with migraine.

PICO 4.2.2. In subjects with chronic migraine, is topir-
amate superior to placebo for migraine prevention (out-
comes: persisting monthly migraine days, change in
monthly migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing topira-
mate to placebo in subjects with chronic migraine (660)
that met the criteria to be included in the main evidence.
This study showed a significant improvement considering
the outcome change in monthly migraine days in
subjects treated with oral topiramate 200 mg daily as
compared to placebo (Figure 4.2.9), while the results did
not show benefit of oral topiramate 200 mg over placebo
for the outcome 50% response (Figure 4.2.10). The
quality of evidence for the outcomes change in monthly
migraine days and >50% response was considered low
(Table 4.2.2).

Additional evidence. We found three RCTs comparing
topiramate to placebo in subjects with chronic
migraine (626,647,661) that did not meet the criteria to be
included in the main evidence. Overall, the risk of bias of
included studies was very serious (Figure 4.2.11-4.2.13)
and for this reason the quality of evidence was considered
very low.

Two RCTs showed significant benefits of oral topira-
mate 50 and 100 mg daily over placebo considering the
outcome persisting monthly migraine days (626,661)
(Figure 4.2.11), while the third RCT did not show signifi-
cant benefit of 100 mg daily over placebo considering the
outcome change in monthly migraine days (647)
(Figure 4.2.12).

The three RCTs considered the outcome >50% response
rate and one (626) showed significant benefit of oral topir-
amate 50 mg over placebo, while the pooled analysis of the
other two RCTs (647,661) did not show significant
improvement with oral topiramate 100 mg over placebo
(Figure 4.2.13).

Evidence-based recommendation for
PICO 4.2.2

1) In subjects with chronic migraine, we suggest oral
topiramate 50 mg daily for migraine prevention.

Quality of evidence: Very low (OOO)
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GRADE evidence profile for oral acetylsalicylic acid 900 mg + metoclopramide 10 mg versus oral zolmitriptan 2.5 mg in patients with migraine

Table 3.9.21.

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Acetylsalicylic acid +
metoclopramide

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)  (95% Cl)

Zolmitriptan

Inconsistency

design

studies

Pain freedom at 2 h — Acetylsalicylic acid 900 mg + metoclopramide 10 mg oral vs Zolmitriptan 2.5 mg oral

(el T=) Critical

61 less per

RR 0.82
(0.65 to

111/326
(34.0%)

95/340 (27.9%)

None

Not Not serious Not serious
applicable®

Low

RCT

Moderate

1000

(from 119 less

1.03)

to 10 more)

Pain relief at 2 h — Acetylsalicylic acid 900 mg + metoclopramide 10 mg oral vs Zolmitriptan 2.5 mg oral

Critical

SIS

228/340 (67.1%) 202/326 RR 1.08 50 more per
(62.0%) Moderate

None

Not Not serious Not serious
applicable®

Low

RCT

1000
(from 19 less

(097 to

1.21)

to 130 more)

?Only one trial.

Strength of recommendation: Weak (1)

2) In subjects with chronic migraine, we suggest oral
topiramate 100 mg daily for migraine prevention.

Quality of evidence: Very low (§OS0O)
Strength of recommendation: Weak (1)

3) In subjects with chronic migraine, we suggest oral
topiramate 200 mg daily for migraine prevention.

Quality of evidence: Low (©DOO)
Strength of recommendation: Weak (1)

Safety and tolerability of topiramate. Warnings and contrain-
dications: Topiramate should not be used in pregnant and
nursing women with migraine due to its teratogenic
effects of increasing the risk of cleft lip and/or palate.
Similarly, in women of childbearing potential who are not
using highly effective contraception methods, topiramate
should be avoided (665). It is important to note that topira-
mate is a CYP450 enzyme-inducing drug, which has the
potential to reduce the effectiveness of oral contraceptives
containing estrogen. However, this effect is dose-dependent
and does not appear to be clinically significant at doses
lower than 200 mg/day (665—667). Topiramate should not
be used in subjects with severe renal or hepatic impairment.
Reduced dose to 50% and slow titration is suggested for
subjects with renal impairment CrCl <70 ml/minute/1.73
mz, and, as topiramate clearance may be reduced in
hepatic impairment, cautious use is recommended.
Additionally, caution should be exercised when
prescribing topiramate in combination with other carbonic
anhydrase inhibitors or drugs that can cause metabolic acid-
osis (668). Its use should also be avoided in subjects on a
ketogenic diet due to an increased risk of nephrolithiasis
(669).

Serious safety concerns: Topiramate has been associated
with rare but significant adverse effects including acute
myopia and secondary angle closure glaucoma that can
lead to permanent visual loss with untreated increased
intraocular pressure. Therefore, careful monitoring of sub-
jects taking topiramate is necessary to detect any visual dis-
turbances or eye-related symptoms. In addition, topiramate
requires monitoring for cognitive problems, language dis-
turbances, behavior disturbances, and the rare risk of sui-
cidal ideation (616,665,670). Other potential adverse
effects of topiramate include the risk of nephrolithiasis
and weight loss. It is important to be aware of these risks
and to monitor subjects appropriately during treatment.

Tolerability: The most commonly reported side effects
of topiramate, as observed in RCTs and real-world
studies, include paresthesia, anorexia, weight loss, altered
taste, memory impairment, fatigue, insomnia, nausea, diar-
rhea, somnolence, and dizziness (671,672). It is worth
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Figure 3.9.59. Forest plot showing the comparison between oral ergotamine 2 mg + caffeine 200 mg and oral eletriptan (40 mg or
80 mg) for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.60. Forest plot showing the comparison between ergotamine 2 mg + caffeine 200 mg and eletriptan (40 mg or 80 mg) for

the outcome pain relief at 2 h in patients with migraine.

noting that these side effects are dose-dependent, and gen-
erally, the tolerability of the 100 mg/day dose is better than
the 200 mg/day dose. Topiramate has been associated with
a distinct cognitive syndrome characterized by difficulties
in word-finding, slowed thinking or mental processing,
attention and memory difficulties, and psychiatric or behav-
ioral disturbances such as depression and mood problems
(616,670). Notably, neurocognitive symptoms and pares-
thesia are more prominent in subjects treated with topira-
mate for migraine than for epilepsy. Treatment with

topiramate is also associated with a 10-fold increased
risk of nephrolithiasis due to an increase in urinary bicar-
bonate excretion and urinary pH, and a reduction in
urinary citrate (669). For the immediate release formula-
tion, no contraindications are listed in the manufacturer’s
labeling. However, for the extended-release formulation,
recent alcohol use (within 6 h prior to and 6 h after medi-
cation intake), and use of topiramate by subjects with
metabolic acidosis concomitantly taking metformin are
contraindications.
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Figure 3.9.61. Forest plot showing the comparison between oral ergotamine 2 mg + caffeine 200 mg and oral rizatriptan 10 mg for

the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.62. Forest plot showing the comparison between oral ergotamine 2 mg + caffeine 200 mg and oral rizatriptan 10 mg for

the outcome pain relief at 2 h in patients with migraine.

Valproate. PICO 4.2.3. In subjects with episodic migraine,
is valproate superior to placebo for migraine prevention
(outcomes: persisting monthly migraine days, change in
monthly migraine days, > 50% response rate)?

Main evidence. None.

Additional evidence. We found three RCTs comparing val-
proate to placebo in subjects with episodic migraine
(632,633,639) that did not meet the criteria to be included in
the main evidence. Overall, the risk of bias of included studies
was very serious (Figures 4.2.14 and 4.2.15) and for this
reason the quality of evidence was downgraded to very low.

One RCT considered the outcome change in monthly
migraine days and showed significant benefit of oral valpro-
ate 1500 mg daily over placebo (633) (Figure 4.2.14), even
if with low numbers of participants (<50 per group).

Two RCTs showed significant benefits of valproate 750
mg and 1500 mg daily over placebo considering the
outcome >50% response rate (632,639), while the third
RCT (633) did not show significant benefit of valproate
800 mg daily over placebo considering the same outcome
(Figure 4.2.15).

Evidence-based recommendation for
PICO 4.2.3

1) In subjects with episodic migraine, we suggest oral
valproate 750 mg daily for migraine prevention.

Quality of evidence: very low (HSOO)
Strength of recommendation: weak (1)

2) In subjects with episodic migraine, there is not
enough evidence to establish the efficacy of oral valpro-
ate 800 mg daily for migraine prevention.

Quality of evidence: Very low (SE66)

Strength of recommendation: -.

3) In subjects with episodic migraine, we suggest oral
valproate 1500 mg daily for migraine prevention.

Quality of evidence: very low (HOOO)

Strength of recommendation: weak (1)
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Table 3.9.23. GRADE evidence profile for oral ergotamine 2 mg + caffeine 200 mg versus oral rizatriptan 10 mg in patients with migraine

Effect

No of patients

Certainty assessment

Absolute

Relative

Other Ergotamine +
caffeine

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Rizatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Ergotamine 2 mg + caffeine 200 mg vs rizatriptan 10 mg

@66 Critical

251 less per

RR 0.49
(0.40 to

196/399
(49.1%)

97/400 (24.3%)

None

Not serious Not serious

Not

applicable®

Very
serious

RCT

Very

1000
(from 295 less to

Low

0.60)

196 less)

Pain relief at 2 h — Ergotamine 2 mg + caffeine 200 mg vs rizatriptan 10 mg

RR 0.62 289 less per GOOO Critical
(0.55 to

303/399
(75.9%)

189/400 (47.3%)

None

Not serious Not serious

Not

applicable®

Very
serious

RCT

Very

1000
(from 342 less to

Low

0.70)

228 less)

?Only one trial.

PICO 4.2.4. In subjects with migraine (no distinction
between episodic and chronic), is valproate superior to
placebo for migraine prevention (outcomes: persisting
monthly migraine days, change in monthly migraine days,
> 50% response rate)?

Main evidence. We found two RCTs comparing oral val-
proate to placebo in subjects with migraine (no distinction
between episodic and chronic) (636,651) that met the cri-
teria to be included in the main evidence. The RCTs
showed a significant improvement considering the
outcome >50% response rate in subjects treated with oral
valproate 500 mg and 1500 mg daily compared to
placebo, while results did not show benefit of oral valproate
1000 mg over placebo for the same outcome
(Figure 4.2.16). The quality of evidence for the outcome
>50% response rate was considered very low (Table 4.2.3).

Additional evidence. We found two RCTs comparing
oral valproate to placebo in subjects with migraine (no
distinction between episodic and chronic) (631,653)
that did not meet the criteria to be included in the main
evidence. Overall, the risk of bias of included studies
was very serious (Figures 4.2.17 and 4.2.18) and for
this reason the quality of evidence was downgraded to
very low. No recommendation could be issued given
the low numbers of subjects (<50 per group) in each
RCT.

One RCT considered the outcome persisting monthly
migraine days (631) and showed significant benefit of
oral valproate 800 mg daily over placebo (Figure 4.2.17).

One study considered the outcome >50% response rate
(653) and showed significant benefit of valproate 500 mg
daily over placebo (Figure 4.2.18).

Evidence-based recommendation for
PICO 4.2.4

In subjects with migraine (no distinction between epi-
sodic and chronic), we suggest oral valproate (500-
1500 mg) daily for migraine prevention.

Quality of evidence: Very low (OOO)

Strength of recommendation: Weak (1)

Safety and tolerability of valproate. Warnings and contraindi-
cations: Valproate should not be used in pregnant and
nursing women with migraine due to the significant risk of
congenital malformations, particularly neural tube defects,
and neurodevelopmental disorders. Valproate is also contra-
indicated in subjects with compromised liver function, urea
cycle disorders, and mitochondrial disorders (673,674).
Women of childbearing potential should also avoid valproate
due to its teratogenicity risk (674,675).

Serious safety concerns: Severe hepatotoxicity, although
rare, can occur within the first six months of treatment.
Subjects should be closely monitored for potential liver
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Figure 3.9.63. Forest plot showing the comparison between oral ergotamine 2 mg + caffeine 200 mg and oral sumatriptan 100 mg

for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.64. Forest plot showing the comparison between oral ergotamine 2 mg + caffeine 200 mg and oral sumatriptan 100 mg

for the outcome pain relief at 2 h in patients with migraine.

failure and pancreatitis, although these adverse events are
infrequent. Valproate has also been associated with an
increased risk of suicidal thoughts or behavior.

Tolerability: Clinical trials for migraine prevention have
reported fatigue, weight gain, dizziness, nausea, abdominal
pain, and tremor as the most clinically significant adverse
events associated with valproate use.

Gabapentin. PICO 4.2.5. In subjects with episodic
migraine, is gabapentin superior to placebo for migraine
prevention (outcomes: persisting monthly migraine days,
change in monthly migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing gabapen-
tin to placebo in subjects with migraine (635) that met the
criteria to be included in the main evidence. The RCT con-
sidered only the outcome >50% response rate. The results
did not show benefit of oral gabapentin 1200 to 3000 mg
daily over placebo (Figure 4.2.19).

The overall quality of evidence for the outcome was con-
sidered very low (Table 4.2.4).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.2.5

In subjects with episodic migraine, we suggest against
gabapentin for migraine prevention.

Quality of evidence: Very low (GOOO)

Strength of recommendation: Weak (|)

Lamotrigine. PICO 4.2.6. In subjects with episodic
migraine, is lamotrigine superior to placebo for migraine
prevention (outcomes: persisting monthly migraine days,
change in monthly migraine days, >50% responder rate)?

Main evidence. We found two RCTs comparing lamotri-
gine to placebo in subjects with episodic migraine
(638,641) that met the criteria to be included in the main
evidence. One RCT (641) did not show any benefit of
oral lamotrigine 200 mg daily over placebo for the
outcome persisting monthly migraine days (Figure 4.2.20)
whereas the other RCT showed significant improvement
in the outcome change in monthly migraine days for oral
lamotrigine 50 over placebo (638) (Figure 4.2.21). The
overall quality of evidence for the outcome was considered
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Table 3.9.24. GRADE evidence profile for oral ergotamine 2 mg + caffeine 200 mg versus oral sumatriptan 100 mg in patients with migraine

Effect

No of patients

Certainty assessment

Absolute

Relative

Ergotamine +
caffeine

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Sumatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Ergotamine 2 mg + caffeine 200 mg oral vs Sumatriptan 100 mg oral

[l=T=T=) Critical
Very

220 less per

RR 0.37
(0.26 to

771220
(35.0%)

32/246 (13.0%)

None

Not serious Not serious

Not

applicable®

Very
serious

RCT

1000
(from 259 less to

Low

0.54)

161 less)

Pain relief at 2 h — Ergotamine 2 mg + caffeine 200 mg oral vs Sumatriptan 100 mg oral

DO Critical

Very

178 less per

RR 0.73
(0.62 to

145/220
(65.9%)

18/246 (48.0%)

None

Not serious Not serious

Not

applicable®

Very
serious

RCT

1000
(from 250 less to

Low

0.86)

92 less)

?Only one trial.

very low for both persisting monthly migraine days and
change in monthly migraine days (Table 4.2.5).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.2.6

In subjects with episodic migraine, we suggest oral
lamotrigine 50 mg for migraine prevention.

Quality of evidence: Very low (660O)

Strength of the recommendation: Weak (1)

[NOTE: The suggestion in favor of lamotrigine was
based upon the RCT that provided the most precise
results. The RCT showing no benefit of lamotrigine
over placebo had imprecise results. Further guidance
on the use of lamotrigine for migraine prevention is pro-
vided in the Expert-Based Opinion Section. |

Levetiracetam. PICO 4.2.7. In subjects with episodic
migraine, is levetiracetam superior to placebo for migraine
prevention (outcomes: persisting monthly migraine days,
change in monthly migraine days, > 50% response rate)?

Main evidence. We found one RCT comparing oral levetir-
acetam to placebo in subjects with episodic migraine (640)
that met the criteria to be included in the main evidence.
The RCT considered only the outcome persisting monthly
migraine days. The results showed significant benefit from
oral levetiracetam 1000 mg daily over placebo (Figure 4.2.22).

The overall quality of evidence for the outcome was con-
sidered very low (Table 4.2.6).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.2.7

In subjects with episodic migraine, we suggest oral leve-
tiracetam 1000 mg for migraine prevention.

Quality of evidence: Very low (§OSO)

Strength of the recommendation: Weak (1)

[NOTE: The results from the included RCT are
imprecise due to the low number of included subjects.
Nevertheless, a recommendation was issued as the
RCT was included in main evidence. Additional guid-
ance is provided in the expert-based opinion section. |

PICO 4.2.8. In subjects with migraine (no distinction
between episodic and chronic), is levetiracetam superior
to placebo for migraine prevention (outcomes: persisting
monthly migraine days, change in monthly migraine days,
> 50% response rate)?

Main evidence. None.
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Figure 3.9.65. Forest plot showing the comparison between ergotamine + sumatriptan and sumatriptan for the outcome pain

freedom at 2 h in patients with migraine.

Figure 3.9.66. Forest plot showing the comparison between oral frovatriptan 2.5 mg + dexketoprofen 37.5 mg and oral frovatriptan
2.5 mg alone for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.67. Forest plot showing the comparison between oral frovatriptan 2.5 mg + dexketoprofen 37.5 mg and oral frovatriptan
2.5 mg alone for the outcome pain relief at 2 h in patients with migraine.

Additional evidence. We found one RCT comparing oral
levetiracetam to placebo in subjects with migraine (no
distinction between episodic and chronic) (653) that
did not meet the criteria to be included in the main evi-
dence. The risk of bias for this study was very serious

(Figure 4.2.23) and for this reason the quality of evi-
dence was downgraded to very low. This study consid-
ered the outcome >50% response rate and showed
significant benefit of oral levetiracetam 500 mg daily
over placebo (Figure 4.2.23). A recommendation could



174

Cephalalgia 45(4)

Table 3.9.25. GRADE evidence profile table for frovatriptan 2.5 mg + dexketoprofen 37.5 mg versus frovatriptan 2.5 mg alone in patients with migraine

Effect

No of patients

Certainty assessment

Relative  Absolute

Frovatriptan +

Frovatriptan dexketoprofen

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)  (95% Cl)

Inconsistency

design

studies

Pain freedom at 2 h — Frovatriptan 2.5 + dexketoprofen 37.5 mg oral vs Frovatriptan 2.5 alone oral

Critical

SIS

Moderate

RR 1.74 215 more per

27/93 (29.0%)

46/91

None

Not serious Not serious

Not

applicable®

Moderate

RCT

1000
(from 55 more

(119 to

(50.5%)

2.54)

to 447 more)

Pain relief at 2 h — Frovatriptan 2.5 + dexketoprofen 37.5 mg oral vs Frovatriptan 2.5 alone oral

31/93 (33.3%) RR 1.52 173 more per &DDO Critical
Moderate

46/91

None

Not serious Not serious

Not

applicable®

RCT Moderate

1000
(from 23 more

(1.07 to

(50.5%)

2.16)

to 387 more)

?Only one trial.

not be issued given the low numbers of participants (<50
per group).

Evidence-based recommendation for
PICO 4.2.8

In subjects with migraine (no distinction between epi-
sodic and chronic), there is not enough evidence to rec-
ommend levetiracetam over placebo for migraine
prevention.

Quality of evidence: -

Strength of the recommendation: -

Vigabatrin. PICO 4.2.9. In subjects with migraine (no dis-
tinction between episodic and chronic), is vigabatrin super-
ior to placebo for migraine prevention (outcomes: persisting
monthly migraine days, change in monthly migraine days,
> 50% responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
vigabatrin to placebo in subjects with migraine (no distinction
between episodic and chronic) (650) that did not meet the cri-
teria to be included in the main evidence. The risk of bias for
this RCT was very serious (Figure 4.2.24) and for this reason
the quality of evidence was downgraded to very low.

The RCT did not show benefits of oral vigabatrin
2000 mg daily over placebo considering the outcome per-
sisting monthly migraine days (Figure 4.2.24). A recom-
mendation could not be issued given the low numbers of
subjects (<50 per group).

Evidence-based recommendation for
PICO 4.2.9

In subjects with migraine (no distinction between epi-
sodic and chronic), there is not enough evidence to rec-
ommend vigabatrin over placebo for migraine
prevention.

Quality of evidence: -

Strength of recommendation: -

Oxcarbazepine. PICO 4.2.10. In subjects with migraine (no
distinction between episodic and chronic), is oxcarbazepine
superior to placebo for migraine prevention (outcomes: per-
sisting monthly migraine days, change in monthly migraine
days, > 50% responder rate)?

Main evidence. We found one RCT comparing oral
oxcarbazepine to placebo in subjects with migraine (no
distinction between episodic and chronic) (637) that
met the criteria to be included in the main evidence.
This study did not show benefits of oral oxcarbazepine
1200 mg daily as compared to placebo (Figure 4.2.25).
The quality of evidence for the outcome persisting
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Figure 3.9.68. Forest plot showing the comparison between indomethacin 25 mg + prochlorperazine 4 mg + caffeine 75 mg
suppositories and oral sumatriptan 25 mg for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.69. Forest plot showing the comparison between indomethacin 25 mg + prochlorperazine 4 mg + caffeine 75 mg
suppositories and oral sumatriptan 25 mg for the outcome pain relief at 2 h in patients with migraine.

monthly migraine days was considered very low
(Table 4.2.7).

Accordingly, there was no difference in the outcome
>50% response rate in subjects treated with oxcarbazepine
1200 mg daily as compared to placebo (Figure 4.2.26). The
quality of evidence for the outcome >50% response rate
was considered very low (Table 4.2.7).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.2.10

In subjects with migraine, we suggest against oral oxcar-
bazepine for migraine prevention.

Quality of evidence: Very low (HOSO)
Strength of recommendation: Weak (] )

Evidence-based guideline summary. Based on clinical trial
results and the quality of evidence, the use of topiramate
for episodic and chronic migraine prevention is

recommended. There is limited evidence to support the
use of valproate for episodic and chronic migraine and
the use of lamotrigine and levetiracetam for episodic
migraine. There is inadequate evidence to support the use
of other anti-seizure medications (Figure 4.2.27).

Expert-based opinions
Optimization of topiramate use

Topic: Topiramate titration and dosing. Suggestion: We
suggest the use of topiramate at a daily dosage of 100 mg
for both episodic and chronic migraine. It is advisable to
establish an initial target dose of 100 mg, and patients
should be advised to discontinue titration if the maximum
dose is reached, optimal effectiveness is achieved, or if
adverse events become intolerable. A four-week titration
period is recommended, with a weekly increase of 25 mg
to reach the target dose. The consideration of a dosage of
200 mg daily should be evaluated on a case-by-case basis.

Rationale: RCTs have consistently demonstrated the
effectiveness of topiramate at a dosage of 100 mg compared
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Table 3.9.26. GRADE evidence profile table for indomethacin 25 mg + prochlorperazine 4 mg + caffeine 75 mg suppositories versus oral sumatriptan 25 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Indomethacin +

Absolute

Relative

prochlorperazine +

caffeine

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)  (95% Cl)

Sumatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Indomethacin 25 mg + prochlorperazine 4 mg + caffeine 75 suppositories vs Sumatriptan 25 mg oral

[eYaY=T=) Critical

113 more
per 1000

(from 28 less
to 317 more)

RR 1.32

31/88
(35.2%)

41/88 (46.6%)

Not Not serious Not None
serious

applicable®

Very

RCT

Very

(0.92 to

serious

Low

1.90)

Pain relief at 2 h — Indomethacin 25 mg + prochlorperazine 4 mg + caffeine 75 suppositories vs Sumatriptan 25 mg oral

Critical

RR 1.06 38 more per OSSO

110/175
(62.9%)

117/175 (66.9%)

Not Not serious Not None
serious

applicable®

Very

RCT

Very

1000
(from 57 less
to 151 more)

091 to

serious

Low

1.24)

?Only one trial.

to placebo in both subjects with episodic and chronic
migraine. Additionally, some RCTs that have explored
multiple doses of topiramate, along with real-world evi-
dence, suggest that a dosage of 200 mg may not be more
effective and could potentially be less tolerated (622).
When appropriately titrated, topiramate at a dosage of
100 mg is generally considered safe for use in the treatment
of migraine, despite its poorer tolerability profile in
migraine subjects (670). Similar to other ASMs, a slow
titration is recommended to minimize the occurrence of
adverse events and improve treatment adherence. Abrupt
discontinuation of topiramate should be avoided (612).

Topic: Selection of candidates for migraine prevention with
topiramate. Suggestion: We suggest considering topiramate
as a preventive treatment option for subjects with both epi-
sodic and chronic migraine, irrespective of medication
overuse. It may be particularly advantageous for subjects
with comorbidities such as epilepsy or obesity.

However, topiramate should not be used during preg-
nancy or lactation, and caution should be exercised when
prescribing it to subjects with a history of nephrolithiasis,
narrow-angle glaucoma, or moderate/severe renal or
hepatic impairment. For women of childbearing potential,
it is essential to inform them about the potential teratogenic
effects of topiramate, and the use of a highly effective
method of contraception should be strongly recommended.

Rationale: There is substantial evidence supporting the
effectiveness of topiramate in reducing the frequency of
migraine attacks in both subjects with and without aura.
Additionally, treatment effects of topiramate appear to be
independent of medication overuse, suggesting that it may
not be necessary to discontinue medication overuse prior
to initiating topiramate treatment (676). Because of its pro-
pensity to promote weight loss, it has potential added ben-
efits for subjects who are overweight, have concerns about
weight gain, or have co-existing conditions that could be
exacerbated by weight gain (677). Topiramate is classified
as pregnancy category D by the FDA, indicating positive
evidence of fetal risk based on studies showing a twofold
increased risk of cleft lip, and less commonly cleft palate,
when topiramate is used during pregnancy (678).
Breastfeeding infants typically have plasma levels of topir-
amate at approximately 10% to 20% of the maternal levels.
Approximately one-quarter of patients discontinue topira-
mate due to side effects, thus careful monitoring is neces-
sary for cognitive problems, language and behavior
disturbances, as well as the risk of nephrolithiasis, glau-
coma, visual defects, and weight loss (refer to the safety
and tolerability section above).

Topic: Selection of candidates for migraine prevention with
topiramate. Suggestion: We suggest using topiramate for
episodic or chronic migraine prevention in men or women
without childbearing potential.
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Figure 3.9.70. Forest plot showing the comparison between oral indomethacin 25 mg + prochlorperazine 2 mg + caffeine 75 mg and
oral sumatriptan 50 mg for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.71. Forest plot showing the comparison between oral indomethacin 25 mg + prochlorperazine 2 mg + caffeine 75 mg and
oral sumatriptan 50 mg for the outcome pain relief at 2 h in patients with migraine.

Rationale: Recent evidence showed that women exposed
to topiramate during pregnancy have a risk of neurodeve-
lopmental disorders and autism in offspring that is compar-
able to that of women exposed to valproate (679). For this
reason, it is advisable to avoid the use of topiramate and
other ASMs - in women with childbearing potential
(680). Other migraine preventative medications without
teratogenic risks should be preferred.

Optimization of valproate use

Topic:  Valproate titration and  dosing. Suggestion:
Although the quality of the evidence is low and the recom-
mendation is weak, sodium valproate 600—1500 mg oral
once daily can be considered for episodic migraine. We
suggest setting an initial target dose to be reached after a
slow titration, instructing patients to stop the titration if
the maximal dose is reached, or efficacy is optimal, or
when AEs become intolerable. Sodium valproate could be
started at 200 or 250 mg daily, increased to 200-250 mg
twice a day after a week, and then increased on a weekly
basis according to target dose. An extended-release

formulation could be used starting at 500 mg once daily
for one week.

Rationale: Despite some statistical inconsistencies
with some dosages, valproate has demonstrated efficacy
as a preventive treatment for migraine based on evidence
from RCTs, open-label studies, and real-world evidence
(620). The suggested dosage for valproate in this
context typically falls within the range of 500 to 1500
mg/day. Like other ASMs, a slow titration approach is
advisable to minimize the occurrence of adverse events
and improve treatment adherence. It is important to
note that valproate should not be abruptly discontinued
(612).

Topic: Selection of candidates for migraine prevention with
valproate. Suggestion: We suggest using valproate for the
prevention of episodic or chronic migraine in men or in
women without childbearing potential. Valproate should
be avoided in patients with liver disease and thrombocyto-
penia due to the associated risks. However, valproate may
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Table 3.9.27. GRADE evidence profile table for oral indomethacin 25 mg + prochlorperazine 2 mg + caffeine 75 mg versus oral sumatriptan 50 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Indomethacin +

Absolute

Relative

prochlorperazine +

caffeine

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl) (95% ClI)

Sumatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Indomethacin 25 mg + prochlorperazine 2 mg + caffeine 75 oral vs Sumatriptan 50 mg oral

RR0.91 53 lessper ®&®PS  Critical
Moderate

98/264
(7.1%)

93/276 (33.7%)

None

Not Not serious Not

applicable®

Low

RCT

1000
(from 104 less
to 52 more)

0.72 to

serious

1.14)

Pain relief at 2 h — Indomethacin 25 mg + prochlorperazine 2 mg + caffeine 75 oral vs Sumatriptan 50 mg oral

Critical

SIS

Moderate

RR 1.09 51 more per

149/264
(56.4%)

170/276 (61.6%)

None

Not Not serious Not

applicable®

Low

RCT

1000
(from 28 less
to 147 more)

(0.95 to

serious

1.26)

?Only one trial.

be a preferable option for patients with comorbid epilepsy
or bipolar disorder.

Rationale: The Food and Drug Administration (FDA)
and the European Medicines Agency (EMA) recommend
against the use of valproate during pregnancy (classified
as category X) and in women of childbearing potential.
This precaution is due to the significant risk of congenital
malformations and neurodevelopmental disorders asso-
ciated with valproate use (675). Valproate should also be
avoided in patients with compromised liver function or
thrombocytopenia.

Topic: ASMs treatment duration. Suggestion: The evalu-
ation of effectiveness should be conducted after a
minimum of 8-12 weeks at the target therapeutic dose.
Patients who experience a partial response should be
informed that cumulative benefits may be observed over a
period of 6 to 12 months with continued use. It is important
to acknowledge that certain patients may require even
longer treatment durations. In cases where there is no
response to the treatment after at least 8—12 weeks,
switching to an alternative preventive treatment is recom-
mended. The decision to continue or discontinue treatment
should be based on pragmatic therapeutic goals that are
agreed upon between the patient and the clinician, and
therapeutic response should be reassessed after a
maximum of 6 months

Rationale: RCTs and real-world evidence have indi-
cated that the majority of patients can experience clinical
benefits from treatment within the initial three months of
therapy, and there is a potential for further improvement
over time (681). Early discontinuation, usually at subther-
apeutic doses, could lead to ineffectiveness. Given the
fluctuating nature of migraine attack frequency and the
possibility of migraine improvement or remission, it is
essential to regularly reassess the therapeutic response.
This assessment will determine whether to continue treat-
ment, gradually reduce the dosage, or discontinue treat-
ment altogether if the patient no longer meets the
criteria for preventive therapy (17). Since the response
to treatment in migraine is highly individualized, the deci-
sion to discontinue established therapies should be based
on evaluating the onset and magnitude of treatment
effects.

Topic: Lamotrigine in migraine prevention. Suggestion: We
suggest considering the use of lamotrigine in the range of
50 to 200 mg/day, with a slow titration, for subjects diag-
nosed with migraine with aura.

Rationale: Lamotrigine has primarily been studied for
the prevention of migraine with aura and has demonstrated
effectiveness, even for more severe types of auras such as
brainstem aura and hemiplegic migraine (682,683).
However, its efficacy for migraine without aura remains
uncertain. The effective dose of lamotrigine has varied
across studies, but a recommended dose range of 50 to
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Figure 3.9.72. Forest plot showing the comparison between oral isometheptene 65 mg + dichloralphenazone 100 mg + paracetamol
325 mg and oral sumatriptan 25 mg for the outcome pain relief at 2 h in patients with migraine.

Figure 3.9.73. Forest plot showing the comparison between oral promethazine 25 mg + sumatriptan 50 mg and oral sumatriptan
50 mg alone for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.74. Forest plot showing the comparison between oral promethazine 25 mg + sumatriptan 50 mg and oral sumatriptan
50 mg alone for the outcome pain relief at 2 h in patients with migraine.
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Table 3.9.28. GRADE evidence profile table for oral promethazine 25 mg + sumatriptan 50 mg versus oral sumatriptan 50 mg alone in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Promethazine +
sumatriptan

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl) (95% Cl)

Sumatriptan

Inconsistency

design

studies

Pain freedom at 2 h — Promethazine 25 mg + sumatriptan 50 mg oral vs Sumatriptan 50 mg oral alone

Critical

SIS

132 more per
1000 (from 5 more Moderate

RR 1.50

29/110

42/106 (39.6%)

None

Not Not serious Not

applicable®

Low

RCT

(1.02 to

(26.4%)

serious

to 322 more)

2.22)

Pain relief at 2 h - Promethazine 25 mg + sumatriptan 50 mg oral vs Sumatriptan 50 mg oral alone

Critical

RR 1.67 250 more per 1000 ©PDO
(1.26 to  (from 97 more to 455 Moderate

41/110

66/106 (62.3%)

None

Not Not serious Not

applicable®

Low

RCT

(37.3%)

serious

more)

2.22)

*Only one trial.

200 mg/day has been suggested, with higher doses asso-
ciated with an increased risk of skin rashes (684). Slower
titration of lamotrigine can help mitigate the risk of cutane-
ous adverse events, as reported in both clinical trials and
real-world studies (684).

Topic: Levetiracetam in migraine prevention. Suggestion:
We propose considering the use of levetiracetam at a daily
dosage range of 500 to 1000 mg for subjects experiencing
episodic or chronic migraine who have encountered multiple
ineffective prior treatment trials, contraindications, or intoler-
ance issues with other classes of migraine preventive treat-
ments, including valproate and/or topiramate.

Rationale: In the few trials and real-world studies avail-
able, levetiracetam demonstrated low to moderate levels of
efficacy as a preventive treatment for subjects with
migraine, although a significant difference compared to
placebo was not obtained in some studies (681).
Levetiracetam has generally been well-tolerated as a pre-
ventive treatment for migraine. However, the most com-
monly reported adverse events include somnolence,
dizziness, irritability, anxiety, weight gain, asthenia,
memory problems, and lack of concentration. It is
important to note that levetiracetam necessitates moni-
toring of renal function, and patients with renal impair-
ment may require dose adjustment when taking
levetiracetam (612,619).

Topic: ~ Switching among  antiseizure  medications.
Suggestion: We suggest switching to alternative ASM if
intolerance or lack of effectiveness is observed with one
ASM following an appropriate trial at therapeutic doses.

Rationale: Given the diverse and multifaceted mechan-
isms of action of ASMs and the unclear mechanisms
involved in migraine treatment, it is not assumed that
there is a class effect for ASMs (612,616). Consequently,
the ineffectiveness of treatment or the development of
adverse effects with one ASM cannot predict or determine
the suitability of other antiseizure medications.

4.3 Beta-blockers

Introduction. Beta-blockers are available worldwide and used
for many different conditions in medicine ranging from the
discovery of beneficial effects for angina pectoris in the
mid-1950s to the more recent use for migraine prevention
(685). Nowadays, propranolol is listed among the most com-
monly used preventive drugs for migraine (686—688). In
2012, the American Academy of Neurology guideline recom-
mended beta-blockers, specifically propranolol and metopro-
lol, as first line therapy for preventing migraine (689). Since
then, several systematic reviews and meta-analysis supported
the use of beta-blockers for migraine prevention (688), but,
although they were employed in clinical practice, widely
used in Europe, and recommended from international guide-
lines, the evidence for the efficacy of beta-blockers in
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Figure 3.9.75. Forest plot showing the comparison between oral metoclopramide 10 mg + sumatriptan 50 mg and oral sumatriptan
50 mg alone for the outcome pain relief at 2 h in patients with migraine.

Figure 3.9.76. Forest plot showing the comparison between oral sumatriptan (50 mg or 85 mg) + naproxen 500 mg and oral
sumatriptan (50 mg or 85 mg) alone for the outcome pain freedom at 2 h in patients with migraine.

migraine prevention still comes from old studies performed in
the late 1970-80s (690-696). Of note, the mechanism of
action of beta-blockers in migraine prevention is still not
understood. It has been hypothesized that beta-blockers
might penetrate the blood-brain barrier and interact with the
catecholaminergic system and serotonin receptor in the
brain, but the exact mechanism of action in migraine is still
not understood (697,698). Beta-blockers are well-tolerated
in general and considered safe in the absence of contraindica-
tions (asthma, congestive heart failure, cardiac dysrhythmia,
depression), but adverse effects are reported in a minority
of cases (691,699).

Section-specific methods. This section followed the general
procedure to develop this guideline. However, in addition
to those procedures, we also considered the outcomes of
change in monthly migraine attacks and of persisting
monthly migraine attacks. This choice was made to
include even the oldest RCTs of beta-blockers. As the add-
itional outcomes were not initially considered for the guide-
line, the resulting quality of evidence was considered by
definition as very low.

Search strings for the Guideline on beta-blockers for sys-
tematic review/meta-analyses and for additional RCTs are
reported in Online Appendix 4.3.1.
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Figure 3.9.77. Forest plot showing the comparison between oral sumatriptan (50 mg or 85 mg) + naproxen 500 mg and oral
sumatriptan (50 mg or 85 mg) alone for the outcome pain relief at 2 h in patients with migraine.

Figure 3.9.78. Forest plot showing the comparison between oral trimebutine 200 mg + rizatriptan 10 mg and oral rizatriptan 10 mg
alone for the outcome pain freedom at 2 h in patients with migraine.

Figure 3.9.79. Forest plot showing the comparison between oral rizatriptan 10 mg + paracetamol 1000 mg and oral paracetamol
1000 mg alone for the outcome pain freedom at 2 h in patients with migraine.
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Figure 3.9.80. Forest plot showing the comparison between oral rizatriptan 10 mg + paracetamol 1000 mg and oral paracetamol
1000 mg alone for the outcome pain relief at 2 h in patients with migraine.

Figure 3.9.81. Forest plot showing the comparison between oral calcium carbasalate + metoclopramide 10 mg and oral ergotamine
| mg + caffeine 100 mg for the outcome pain freedom at 2 h in patients with migraine.

Results. Overall, we retrieved 2841 references from search-
ing for systematic reviews and meta-analyses. After dupli-
cate removal and screening stages, we included four
systematic reviews and meta-analyses (686—688,700) that
were considered as sources of randomized controlled
trials (RCTs). After analyzing full texts of RCTs included
in these reviews, we included 21 of them in qualitative or
quantitative  synthesis  (628,649,691,696,697,699,701—
715) (Figure 4.3.1).

Overall, we retrieved 2386 references from searching for
RCTs and after removing duplicates we had 2211 refer-
ences to analyze. However, considering the most recent
included meta-analysis on the topic (688), the analysis of
additional RCTs was performed for papers published
since 21 August 2018 (623 references). No additional
RCT was included in meta-analyses (Figure 4.3.2). The lit-
erature update performed in May 2023 and November 2023
led to the inclusion of one further RCT (656) (Figure 4.3.2).

Overall, 22 RCTs were included in the literature synthe-
sis to develop the evidence-based guideline. Among these
studies, 12 reported a comparison between an active drug
and placebo that could be included in quantitative analyses
and generate recommendations, while the remaining 10

only reported head-to-head comparisons and were included
in Section 4.8.

Results

Bisoprolol. PICO 4.3.1. In subjects with migraine (no dis-
tinction between episodic and chronic), is bisoprolol super-
ior to placebo for migraine prevention (outcomes: persisting
monthly migraine days, change in monthly migraine days,
> 50% response rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
bisoprolol 5 mg and 10 mg for 12 weeks to placebo (710)
in subjects with migraine (no distinction between episodic
and chronic) that did not meet the criteria to be included
in the main evidence. The study had a very serious risk of
bias, and the quality of evidence was further downgraded
to very low (Figures 4.3.3 and 4.3.4).

The study showed benefits of oral bisoprolol 5 mg and
10 mg for 12 weeks over placebo considering the outcomes
persisting monthly migraine days (Figure 4.3.3) and change
in monthly migraine days (Figure 4.3.4).
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Figure 3.9.82. Forest plot showing the comparison between oral calcium carbasalate + metoclopramide 10 mg and oral ergotamine
I mg + caffeine 100 mg for the outcome pain relief at 2 h in patients with migraine.

Evidence-based recommendation for
PICO 4.3.1

In subjects with any migraine (no distinction between
episodic and chronic), we suggest oral bisoprolol 5 or
10 mg daily for migraine prevention.

Quality of evidence: Very low (POOSO)

Strength of recommendation: Weak (1)

Metoprolol. PICO 4.3.2. In subjects with any migraine (no
distinction between episodic and chronic), is metoprolol
superior to placebo for migraine prevention (outcomes: per-
sisting monthly migraine days, change in monthly migraine
days, > 50% response rate)?

Main evidence. None.

Additional evidence. We found two RCTs comparing
metoprolol for 8 or 12 weeks to placebo (703,708) in
subjects with any migraine (no distinction between epi-
sodic and chronic) that did not meet the criteria to be
included in the main evidence. These studies showed
high risk of bias and the evidence was downgraded to
very low.

One study showed no differences between oral metopro-
lol 50 mg twice a day for eight weeks and placebo (708),
while the other study showed benefits of oral metoprolol
200 mg for 12 weeks over placebo considering the outcomes
persisting monthly migraine days (703) (Figure 4.3.5).
Regarding the outcome change in monthly migraine days,
one of the studies showed benefits of oral metoprolol 200
mg for 12 weeks over placebo (703) (Figure 4.3.6).

Evidence-based recommendation for
PICO 4.3.2

1) In subjects with migraine (no distinction between epi-
sodic and chronic), we suggest against oral metoprolol
50 mg twice a day for migraine prevention.

Quality of evidence: Very low (DOSO)

Strength of recommendation: Weak ()

2) In subjects with any migraine (no distinction between
episodic and chronic), we suggest oral metoprolol 200
mg daily for migraine prevention.

Quality of evidence: Very low (§ESE6)
Strength of recommendation: Weak (1)

PICO 4.3.3. In subjects with episodic migraine, is pro-
pranolol superior to placebo for migraine prevention (out-
comes: persisting monthly migraine days, change in
monthly migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing propran-
olol to placebo in subjects with episodic migraine (628) that
met the criteria for main evidence. The risk of bias was
considered serious (Figures 4.3.7 and 4.3.8). The RCT
showed benefit of oral propranolol 160 mg daily over
placebo considering the outcomes of change in monthly
migraine days (Figure 4.3.7) and >50% responder rate
(Figure 4.3.8). The quality of evidence was considered
low (Table 4.3.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.3.3

In subjects with episodic migraine, we suggest oral pro-
pranolol 160 mg daily over placebo for migraine
prevention.

Quality of evidence: Low (HOSO)

Strength of recommendation: Weak (1)

PICO 4.3.4. In subjects with migraine (no distinction
between episodic and chronic), is propranolol superior to
placebo for migraine prevention (outcomes: persisting
monthly migraine days, change in monthly migraine days,
> 50% responder rate)?
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Table 3.9.29. GRADE evidence profile table for oral calcium carbasalate + metoclopramide 10 mg versus oral ergotamine | mg + caffeine 100 mg in patients with migraine

Effect

Ne of patients

Certainty assessment

Absolute

(95% Cl) (95% Cl)

Ergotamine + Relative

ASA +
caffeine

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

metoclopramide

Inconsistency

design

studies

Pain freedom at 2 h — Acetylsalicylic acid 900 mg + Metoclopramide 10 mg oral vs Ergotamine | mg + Caffeine 100 mg oral

Critical

RR 1.80 96 more per 1000 OSSO

(1.19 to

30/249
(12.0%)

Not serious Not None 54/249 (21.7%)
serious

Not

applicable®

High

RCT

Very

(from 23 more to

206 more) Low

271

Pain relief at 2 h — Acetylsalicylic acid 900 mg + Metoclopramide 10 mg oral vs Ergotamine | mg + Caffeine 100 mg oral

167 more per @666  Critical

RR 1.42

99/249
(39.8%)

141/249 (56.6%)

None

Not

Not serious
serious

Not
applicable®

High

RCT

1000 Very

(from 72 more to

(1.18 to

Low

1.72)

286 more)

*Only one trial.

Main evidence. We found one RCT comparing propran-
olol to placebo (709) that met the criteria for main evidence.
The risk of bias was considered not serious (Figures 4.3.9
and 4.3.10). The RCT showed no benefits of oral propran-
olol 160 mg daily over placebo considering the outcomes of
persisting monthly migraine days (Figure 4.3.9) and >50%
responder rate (Figure 4.3.10). The quality of evidence was
considered moderate (Table 4.3.2) due to the availability of
only one RCT.

Additional evidence. We found eight RCTs comparing
propranolol to placebo (691,696,697,707,712-715)
that did not meet the criteria for main evidence. The
overall risk of bias was considered serious (Figures
4.3.11 and 4.3.12). The RCTs showed benefits of oral
propranolol 80 mg and 160 mg daily over placebo con-
sidering the outcome of >50% responder rate
(Figure 4.3.11) and of oral propranolol 160 mg daily
over placebo considering the outcome of persisting
monthly migraine attacks (Figure 4.3.12). The quality
of evidence was considered very low due to the assess-
ment of an additional outcome — persisting monthly
migraine attacks — that was not considered for the rest
of the guideline.

Evidence-based recommendation for
PICO 4.3.4

1) In subjects with migraine (no distinction between epi-
sodic and chronic), we suggest oral propranolol 160 mg
daily over placebo for migraine prevention.

Quality of evidence: Very Low (OO6)

Strength of recommendation: Weak (1)

2) In subjects with migraine (no distinction between
episodic and chronic), we suggest against propranolol
80-120 mg daily over placebo for migraine prevention.
Quality of evidence: Very Low (OOO6)

Strength of recommendation: Weak (])

[NOTE: The recommendation in favor of propran-
olol 160 mg daily was based upon the large number
of positive RCTs available, even if the only RCT that
could be included in the main evidence suggests
against the benefit of propranolol. Evidence in favor
of propranolol 160 mg daily refers to the slow-release
formulation].

Safety and tolerability of beta-blockers. Warnings and contra-
indications: Beta-blockers are contraindicated in patients
with asthma, congestive heart failure, cardiac dysrhythmia,
depression (688,704,716). Indeed, due to the risk of bra-
dyarrhythmia, they should not be used in recent myocardial
infarction, coronary artery disease, congestive heart failure
(716). Extreme caution is to be used in patients with a
history of asthma due to concerns of decreasing pulmonary
function and inducing bronchospasm (711,716). Data from
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Figure 3.9.83. Forest plot showing the comparison between oral sumatriptan 85 mg + naproxen 500 mg and oral paracetamol
325 mg + butalbital 50 mg + caffeine 40 mg for the outcome pain freedom at 2 h in patients with migraine.

the literature indicates that depression is commonly
reported after the use of beta-blockers (688,704,709). In
patients taking triptans more caution should be used, as
beta-blockers have been shown to increase plasma concen-
trations of triptans (716). Considering the risk of myasthe-
nic crisis exacerbation, attention is needed in patients with
myasthenia gravis (717). Finally, beta-blockers should not
be used in hemiplegic migraine, as safety of these popula-
tions was not investigated, even if the literature is lacking
on this issue (716). Bradycardia and hypotension may
limit their use in cardiopathic patients.

Serious safety concerns: RCTs and real world-evidence
highlighted some serious safety concerns. Real world evi-
dence demonstrated a potentially fatal outcome in patients
with asthma (716). Caution is necessary in older cardio-
pathic subjects. These patients may benefit from the use
of low dose of cardioselective beta-blockers (688,716).

Tolerability: Beta-blockers present some adverse events
that might limit their use in the general population. These
effects, typical of non-cardioselective beta-blockers, are
mostly associated with the antagonism of beta-2 receptors
located in smooth muscle cells in the lungs, pancreas,
bladder, uterus, blood vessels, and gastrointestinal system,
thus affecting smooth muscle relaxation in bronchioles,
blood vessels, and the uterus, as well as altering metabolic
processes such as glycogenolysis and insulin release from
pancreatic beta cells (716). Moreover, lipophilic beta-blockers
could cross the blood-brain barrier, leading to depression,
fatigue, and sleep disorders (688,704,709,716). Also, beta-
blockers can cause impaired glucose metabolism, with new-
onset diabetes (709,716). Also, gastrointestinal complaints,
with nausea, abdominal cramps and diarrhea, weight gain,
paresthesia, and Raynaud’s phenomenon, dizziness and
vertigo are reported (688,695,704,709,711,716,718).

Evidence-based guideline summary

There is low-quality evidence to suggest oral bisoprolol 5—
10 mg, oral metoprolol 200 mg, and oral propranolol 160
mg for migraine prevention (Figure 4.3.7).

Expert based opinions

Topic: Beta-blockers other than bisoprolol, metoprolol, and
propranolol. Suggestion: In subjects with migraine, we
suggest considering timolol (20 or 30 mg daily) or atenolol
100 mg daily as an alternative to bisoprolol, metoprolol,
and propranolol for migraine prevention.

Rationale: Along with bisoprolol, metoprolol, and pro-
pranolol, several other beta-blockers were tested against
placebo in RCTs, including acebutolol 800 mg, alpreno-
lol 200 mg, atenolol 100 mg, nadolol (80 to 240 mg),
oxprenolol 240 mg, pindolol 7.5 mg to 15 mg, and
timolol 20 to 30 mg (688). According to the most
recent meta-analysis on the topic, atenolol 100 mg
proved more effective than placebo with low quality of
evidence, timolol 20 or 30 mg proved more effective
than placebo with moderate quality of evidence and aten-
olol 100 mg proved more effective than placebo with low
quality of evidence, while acebutolol, alprenolol,
nadolol, oxprenolol, and pindolol proved not effective
against placebo (688).

Optimization of beta-blockers

Topic: Bisoprolol titration and dosing. Suggestion: When start-
ing migraine prevention with bisoprolol we suggest a
dosage of 5 mg daily.

Rationale: a single RCT provided low evidence that
administration of bisoprolol 5 mg provides the same bene-
fits compared with bisoprolol 10 mg. The incidence of AEs
for both dosages were similar.

Topic: Metoprolol titration and dosing. Suggestion: When
starting metoprolol in individuals with episodic or chronic
migraine, we suggest 200 mg daily. We suggest starting
with 100 mg, increasing to 200 mg after the first week.
Dose modifications should be accurately personalized bal-
ancing efficacy and AEs.

Rationale: Metoprolol is a cardio-selective beta-blocker.
We found one RCT showing superiority of metoprolol 200
mg for 12 weeks versus placebo (703) in subjects with
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Table 3.9.30. GRADE evidence profile table for oral sumatriptan 85 mg + naproxen 500 mg versus oral paracetamol 325 mg + butalbital 50 mg + caffeine 40 mg in patients with

migraine

Effect

N of patients

Certainty assessment

Absolute

Paracetamol + Relative

Sumatriptan +
Naproxen

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

Butalbital + Caffeine (95% Cl) (95% Cl)

Inconsistency

design

studies

Pain freedom at 2 h — Sumatriptan 85 mg + Naproxen 500 mg oral vs Paracetamol 325 mg + Butalbital 50 mg + Caffeine 40 mg oral

Critical

SIS IS

Moderate

RR 1.56 48 more per

None 45/317 (142%)  26/304 (8.6%)

Not Not serious Not serious
applicable®

Low

RCT

1000

(from 4 more
to 139 more)

(1.05 to

2.62)

*Only one trial.

migraine. A minority of patients experienced bradycardia
and fatigue, with a low rate of discontinuation.
Metoprolol has been shown to have a positive effect on
the frequency as well as on the intensity of migraine
attacks in an open study (719).

Topic: Propranolol titration and dosing. Suggestion: When
starting propranolol in subjects with episodic or chronic
migraine, we suggest starting with a 40 mg dose and
increasing by 40 mg every week for a maximum total
dose of 160 mg.

Rationale: In the RCTs of propranolol that were included
in the present guideline, the drug was given in multiple
daily administrations of 40 mg each to ensure safety.
Starting with lower doses and gradually increasing would
ensure an adequate monitoring of adverse events. A drop
of heart rate and/or blood pressure might require with-
drawal of the drug or the use of a decreased dose.

4.4 Calcium channel blockers and blood pressure-
lowering agents

Introduction. Calcium channel blockers and drugs acting on
the renin-angiotensin  system  (RAS), such as
angiotensin-converting-enzyme (ACE) inhibitors and
angiotensin receptor blockers (ARBs), have been used for
migraine prevention.

Flunarizine is one of many preventive treatment options
for migraine (720-722). Flunarizine is a nonselective
calcium antagonist, which has also been shown to block
voltage-gated sodium channels. Action at these two sites
may reduce neuronal excitability and normalize cortical
hyperexcitability in migraine. Furthermore, flunarizine
acts as a D2 dopamine antagonist and has in this regard
been shown to possess (at high doses) comparable anti-
psychotic efficacy as haloperidol (723). It has also been
shown that flunarizine can reduce the number and duration
of cortical spreading depolarization (CSD) waves (724) and
can alleviate CSD-induced mitochondrial injury (725).
Finally, flunarizine increases leptin levels, and this activity
has been suggested to reflect leptin resistance, which may
potentially explain the treatment-related weight gain
(565). Flunarizine is largely regarded as effective, inexpen-
sive, and easy to use with its once-daily dosing (721).

ACE inhibitors and angiotensin receptor blockers
(ARBs) modulate RAS, which contributes to control of
maintenance of extracellular volume homeostasis and
blood pressure (726). Renin is a plasmatic enzyme pro-
duced by kidneys. It converts angiotensinogen to angioten-
sin I, which is subsequently converted to angiotensin II by
ACE. Angiotensin II can bind to specific receptors (AT),
the most important being AT1 and AT2 (727). AT1 recep-
tors are implicated in mediating vasoconstriction, sympa-
thetic nervous system activation and cardiovascular
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Figure 3.9.84. Forest plot showing the comparison between oral acetylsalicylic acid 325 mg + butalbital 50 mg + codeine 30 mg +
caffeine 40 mg and butorphanol 2 mg nasal spray for the outcome pain relief at 2 h in patients with migraine.

remodeling, while AT2 activation results in vasodilation,
antiproliferative effects and apoptosis (728,729). RAS
involvement in migraine is not fully understood.
Centrally, RAS may influence endorphin metabolism alter-
ing nociception, cerebrovascular blood flow, neurohormone
levels, neurotransmitter levels, mast cells degranulation,
proinflammatory cytokines and NO production, oxidative
stress, vasodilation and neurogenic inflammation
(730,731). Moreover, RAS modulates cerebrovascular
blood flow, and inhibition and blockade of RAS may
provide protection against cortical oligemia that occurs
during a migraine attack. There may also be a genetic asso-
ciation between RAS and migraine. In fact, the ACE-D
allele is significantly more frequent in subjects with
migraine compared to controls (732,733), and the
ACE-DD genotype positively correlated with a higher fre-
quency of migraine attacks (734). ACE inhibitors (capto-
pril, enalapril, lisinopril) are suggested to be effective for
the prevention of migraine because they block the ACE
enzyme preventing the conversion of angiotensin I to
angiotensin II. ARBs represent another option for pharma-
cological prevention of migraine (735), because they
compete directly with angiotensin II at its receptor (736).
Candesartan and telmisartan are selective and competitive
ARB at the AT1. In this way, they inhibit the sympathetic
tone by reducing angiotensin II-induced vasopressin and
adrenal catecholamine release and decreasing expression
of nitric oxide-synthase (737). Furthermore, ARBs can par-
tially agonize peroxisome proliferator-activated receptor
gamma which exerts an anti-inflammatory action in the
brain, by reducing levels of tumor necrosis factor and indu-
cible nitric oxide (730).

Section-specific methods. This section followed the general
procedure to develop this guideline.

Search strings for the guideline on antihypertensives for
systematic review/meta-analysis and for additional RCTs
are reported in Online Appendix 4.4.1.

Results. Overall, we retrieved 1498 references from search-
ing for systematic reviews and meta-analyses. After dupli-
cate removal and screening stages, we included eight
systematic reviews and meta-analyses that were considered
as sources of randomized controlled trials (RCTs). After
analyzing full texts of these RCTs, we included four
RCTs in the quantitative synthesis (709,736,738,739)
(Figure 4.4.1).

Overall, we retrieved 1525 references from searching for
RCTs and after removing duplicates we had 1438 refer-
ences to analyze. However, considering the most recent
included systematic review and meta-analysis on the
topic, the analysis of additional RCTs was performed for
papers published since January 2020 (217 references). We
finally included no additional RCTs (Figure 4.4.2). No add-
itional RCTs were included after the literature update per-
formed in May and in November 2023 (Figure 4.4.2).

Overall, four studies were included in the literature
review and quantitative synthesis (meta-analyses) to
develop the evidence-based guideline (709,736,738,739).
All of them reported a comparison between an active
drug and placebo and were presented in this section. One
RCT also included a head-to-head comparison (709)
which was reported in Section 4.8.

Candesartan. PICO 4.4.1. In subjects with any migraine
(no distinction between episodic and chronic), is candesar-
tan superior to placebo in migraine prevention (outcomes:
persisting monthly migraine days, change in monthly
migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing oral can-
desartan to placebo (709) in subjects with migraine that met
the criteria to be included in main evidence. The risk of bias
was considered not serious (Figures 4.4.3 and 4.4.4). The
study did not show a significant benefit of oral candesartan
16 mg compared to placebo considering the outcome per-
sisting monthly migraine days while it showed significant
benefit for the outcome >50% responder rate (Figures
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GRADE evidence profile table for oral acetylsalicylic acid 325 mg + butalbital 50 mg + codeine 30 mg + caffeine 40 mg versus butorphanol 2 mg nasal spray in patients

Table 3.9.31.

with migraine

Effect

Ne of patients

Certainty assessment

Absolute

Relative

ASA + butalbital +
codeine + caffeine

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Quality  Importance

(95% CI)  (95% ClI)

Butorphanol

Inconsistency

design

studies

Pain freedom at 2 h —Acetylsalicylic acid 325 mg + codeine 30 mg + caffeine 40 mg oral vs Butorphanol 2 mg nasal spray

PDODO Critical

Moderate

RR 0.78 100 less per

(0.62 to

82/136

Not serious Not serious None 65/139 (46.8%)

Not

applicable®

Low

RCT

1000
(from 173 less

(60.3%)

0.97)

to 14 less)

*Only one trial.

4.4.3 and 4.4.4). The quality of evidence for both outcomes
was considered low (Table 4.4.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.4.1

In subjects with migraine (no distinction between epi-
sodic and chronic), we suggest oral candesartan 16 mg
for migraine prevention.

Quality of evidence: Low (©PESO).

Strength of the recommendation: Weak (1)

PICO 4.4.2. In subjects with episodic migraine, is can-
desartan superior to placebo in migraine prevention (out-
comes: persisting monthly migraine days, change in
monthly migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing oral can-
desartan to placebo (738) in subjects with episodic
migraine that met the criteria to be included in main evi-
dence. The study showed a significant benefit of oral can-
desartan 16 mg compared to placebo considering the
outcome persisting monthly migraine days
(Figure 4.4.5). The quality of evidence for the selected
outcomes was considered moderate (Table 4.4.2).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.4.2

In subjects with episodic migraine, we suggest oral can-
desartan 16 mg for migraine prevention.

Quality of evidence: Moderate (DPHS)

Strength of the recommendation: Weak (1)

Lisinopril. PICO 4.4.3. In subjects with episodic migraine,
is lisinopril superior to placebo in migraine prevention (out-
comes: persisting monthly migraine days, change in
monthly migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing oral lisi-
nopril to placebo (739) in subjects with migraine that met
pre-defined criteria to be included in main evidence
(Figure 4.4.6).

Its analysis showed a significant benefit of oral lisinopril
20 mg compared to placebo for the outcome persisting
monthly migraine days (Figure 4.4.6). No other outcome
was reported. The quality of evidence was considered low
(Table 4.4.3).

Additional evidence. None.
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Figure 3.9.85. Summary of evidence for head-to-head comparisons of preventive treatments.

Evidence-based recommendation for
PICO 4.4.3

In subjects with episodic migraine, we suggest oral lisi-
nopril 20 mg for migraine prevention.

Quality of evidence: Low (§HESO)
Strength of the recommendation: Weak (1)

Evidence-based recommendation for
PICO 4.4.4

In subjects with episodic migraine, we suggest against
oral telmisartan 80 mg for migraine prevention.
Quality of evidence: Low (HSO)

Strength of the recommendation: Weak (])

Telmisartan. PICO 4.4.4. In subjects with episodic
migraine, is telmisartan superior to placebo in migraine pre-
vention (outcomes: persisting monthly migraine days,
change in monthly migraine days, > 50% response rate)?

Main evidence. We found one RCT comparing oral tel-
misartan to placebo (736) in subjects with migraine that
met the criteria to be included in main evidence (Figures
4477 and 4.4.8). Its analysis did not show a significant
benefit of oral telmisartan 80 mg compared to placebo for
the outcomes change in monthly migraine days and for
the outcome >50% response rate (Figure 4.4.7 and 4.4.8).
The quality of evidence for the selected outcomes
varies from moderate to low and the overall quality of
evidence across both outcomes was rated as low
(Table 4.4.4).

Additional evidence. None.

Safety and tolerability

Calcium-channel blockers. Warnings and contraindica-
tions: Parkinson disease or extrapyramidal disturbances
(740), obesity (741), pregnancy, and breast feeding
represent contraindications to the use of calcium channel
blockers.

Serious safety concerns: The adverse effects of flunari-
zine can be minimized by selecting the appropriate dose,
giving drug holidays, prescribing the drug at night and
avoiding its use in older individuals; the most relevant
safety warning regards subjects with depression (720).

Tolerability: Adverse events to flunarizine include som-
nolence, asthenia, weight gain, depression and extrapyram-
idal symptoms in the long-term treatment and occur more
frequently in elderly subjects (720,740).

ACE inhibitors. Warnings and contraindications: ACE
inhibitors are contraindicated in patients with a history of




Ornello et al. 191

Figure 4.1.1. Meta-analysis selection flow chart - antidepressants.
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Figure 4.1.2. RCT selection flow chart - antidepressants.
*trials published since 2018 (for SSRIs/SNRIs) and since 2016 (for tricyclics) were screened.

Figure 4.1.3. Forest plot showing the comparison between oral amitriptyline and placebo for the outcome [?]50% responder rate in
patients with migraine (no distinction between episodic and chronic).

Figure 4.1.4. Forest plot showing the comparison between oral amitriptyline and placebo for the outcome persisting monthly
migraine days in patients with episodic migraine.
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Figure 4.1.5. Forest plot showing the comparison between oral duloxetine 60 mg daily and placebo for the outcome changing in

monthly headache days in patients with episodic migraine.

Figure 4.1.6. Summary of evidence-based recommendations on
antidepressants for migraine prevention.

The available evidence is limited to migraine (no distinc-
tion between episodic and chronic) and episodic migraine.
No studies were included for chronic migraine.

There is evidence to recommend the use of candesartan
for episodic migraine prevention while other agents’ studies
do not allow to establish any recommendation
(Figure 4.4.9).

Expert based opinions
Calcium channel blockers

Topic: Calcium-channel blockers in migraine prevention.
Suggestion 1: We suggest oral flunarizine (5-10 mg

daily) for the prevention of any migraine (no distinction
between episodic and chronic).

Rationale 1: Flunarizine is widely used for the preven-
tion of migraine in clinical practice since the 1980s
(751,752). Flunarizine has been extensively studied in
several RCTs; meta-analyses of those RCTs showed that
flunarizine was more effective than placebo in decreasing
monthly migraine attacks, even if at the expense of
increased adverse events as compared with placebo
(681,722). For those reasons, flunarizine has been included
in several recommendations and guidelines for migraine
prevention (15,608,753). A systematic review focused on
the largest and highest quality RCTs showed a possible
benefit of flunarizine over placebo in the prevention of
migraine (722) (Table 4.4.5), even if the efficacy results
from the available RCTs could not be pooled into a
meta-analysis.

RCTs assessing the efficacy and safety of flunarizine for
migraine prevention could not be included in our guidelines
as either main or additional evidence as they did not
measure the outcomes that were required to be included
in the present guideline. Nevertheless, given the large
amount of available data, positive results against placebo,
and clinical experience, we would like to provide guidance
on the use of flunarizine for migraine prevention.

According to evidence from RCTs and clinical experi-
ence, there is no need to titrate flunarizine. The 10 mg
oral dose, taken once daily, is the one with the best evidence
for efficacy (721). However, a head-to-head RCT did not
show any difference in efficacy between the 5 mg and the
10 mg dose of flunarizine (704). The 5 mg dose of flunari-
zine was associated with a lower proportion of adverse
events compared with the 10 mg dose, although not signifi-
cantly (704). Therefore, it might be reasonable to employ a
5 mg dose of flunarizine in subjects with high expected
probability of adverse events, such as those with low
weight or depressive symptoms, or in those reporting
adverse effects with the 10 mg dose. It might also be
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Figure 4.2.1. Meta-analysis selection flow chart - anti-seizure medications.

reasonable to take the drug in the evening due to the pos- Rationale 2: The evidence for efficacy of cinnarizine is
sible drug-related sedation. more sparse compared with that on flunarizine; neverthe-

Suggestion 2: We suggest oral cinnarizine 75 mg for less, according to some studies that were summarized in a
migraine prevention, especially if associated with vestibular  narrative review (754), it showed some evidence of efficacy
symptoms. for the prevention of migraine and especially in those forms
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Figure 4.2.2. RCT selection flow chart - anti-seizure medications.

*trials published since June 2020 were screened.

Figure 4.2.3. Forest plot showing the comparison between oral topiramate (50, 100 or 200 mg) and placebo for the outcome

persisting monthly migraine days in patients with episodic migraine.

associated with vestibular symptoms (754). Based upon
RCTs evidence and clinical experience, a total daily dose
of 75 mg in two or three daily administrations, without
prior titration, is advisable (754).

Optimization of candesartan use

Topic: Candesartan titration and dosing. Suggestion: In sub-
jects with migraine, we suggest using a 16 mg daily dose

of candesartan for migraine prevention; titration of the
drug can be useful to assess tolerability.

Rationale: The available RCT of candesartan tested the
16 mg daily dose (738). Therefore, there is no reason to
increase the dose beyond 16 mg daily for migraine preven-
tion. If a 16 mg dose is not effective for migraine preven-
tion, switching to other preventive agents could be
advisable over increasing the dose of candesartan.
Titration of the drug is useful to monitor its effects on



197

Ornello et al.

‘el auo AjuQ,

(10w (ogT
31eJ43POl 86T O3 oW og wodj) 03 G¢'|) (%0'€0) (% 0v)
[ean1> OODD 000°] 42d 40w pr]  92°] HY /ST/6S 097/S01 duoN SNOLI3S JO) SNOLISS JON]  SNOLISS IO  SNOLISS s1OY z
oqade|d sA [edo Sw gz ewedido] — jed 4opuodsad %405
(10w (ve
31BJIIPOL HTE O3 2IOW 96 Wod)) 03 TH'|) (%0°€0) (%5t¥)
[eanD ©OO® 000°1 4od 240w G561 S8°1 HY LST/6S 65C/011 duoN SNOLISS IO SNOLIBS JON  SNOMIBS JION  SNOLISS S1OY C
oqase|d sA [edo Sw Q| 3jewedido] — jed Jopuodsad %40
(10w et
MO 6TE O33IoW G| Woy) 031 90'|) (%9%20) (%8'8€) (2lqeoydde
[eanD ©OG® 000°] 4od 240w ZH|  8S°I HY ¥11/8C 911/S¥ suoN SNOLI3S IO SNOLISS 10N I°N SnoLIsg 124 |
oqade|d sA [eqo Sw g djewedido] — 3jea Jopuodsad %403
(4aysy
9BUSPO|]  G'T O JAMO| 8/)
[eanD el A9MOJ £°T AIWS - /ST 092 duoN SNOLISS IO SNOLISS JON]  SNOLISS IO  SNOLISS s]1OY 4
0qade|d SA [edo Sw o7 2jewedido] — sAep aureadiw Ajyauow ui adueyd
(4omoy
91BJSPO €0 01 JoMOJ §°€)
[ean1> oODD JA9MO] £9°1 AINS - 89¢ 8/€ JuoN SNOLISS JO) SNOLISS JON]  SNOLISS IO  SNOLISS s1OY €
0qade|d SA [edo Sw 90| 2jewedido] — sAep aureadiw Ajyauow ui adueyd
(4omoy
91BJI9pPO|,| €°0 O3 Jamo| 9°0)
[e2n1> oODD J9MO] 6H°0 AINS - 67T 67T JuoN SNOLISS JO) SNOLISS JON]  SNOLISS IO  SNOLISS s1OY z
ogade|d SA [edo Sw o7 2jewedido] — sAep aureadiw Ajysuow Sunsisiad
(4omoy
91BJ9PO|| 70 01 J9MOJ §°0)
[ean1> [Slel) 49MO| 0F°0 AINS - 67T SHe JuoN SNOLISS JO) SNOLISS JON]  SNOLISS IO  SNOLISS s1OY z
ogade|d SA [edo Sw 90| 2jewedido] — sAep aureadiw Ajysuow Sunsisiad
(4oyBiy
9JeIBPOl] 90’0 O 4OMO| £°0)
[eanD [elel) J9MO] €1°0 AINS - 67T €T duoN SNOLISS JO) SNOLISS JON]  SNOLISS IO  SNOLISS s]1OY z
0qade|d sA [eqo Sw g 3rewraido] — shkep aureaSiw Ajyauow 3unsisiad
soueniodw|  Aend (D %s6) (D %s6) ogadeg arewedido| SUOIIEJPISUOD  UoIsIdaIdW| SsSaUIdBUIPU|  ADUSISISUODU| selq udisap salpnis
aInjosqy SAnERY »pYO I Apnig Jo N
19943 syuaned jo 3\ JUSWSSasse Auleluan)

surea8iw o1posids yam syusned ul ogase|d snsuaa ewedidos [eJo jo 3|qes 3jyoad SduUspIAS JAVYD °1°T'P 2l9eL



198 Cephalalgia 45(4)

Figure 4.2.4. Forest plot showing the comparison between oral topiramate (100 or 200 mg) and placebo for the outcome change in
monthly migraine days in patients with episodic migraine.

Figure 4.2.5. Forest plot showing the comparison between oral topiramate (50, 100 or 200 mg) and placebo for the outcome >50%
response rate in patients with episodic migraine.
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Figure 4.2.6. Forest plot showing the comparison between oral topiramate 200 mg and placebo for the outcome persisting monthly

migraine days in patients with episodic migraine.

Figure 4.2.7. Forest plot showing the comparison between oral topiramate 50 mg and placebo for the outcome change in monthly

migraine days in patients with episodic migraine.

blood pressure and heart rate before reaching a full dose.
Monitoring heart rate and blood pressure is advisable
when prescribing candesartan (749).

Topic: Selection of candidates for migraine prevention with
candesartan. Suggestion: Candesartan should be consid-
ered as an option for the prevention of migraine in subjects
with uncontrolled hypertension.

Rationale: The efficacy of candesartan was shown in a
single RCT in a small population of participants (738).
Therefore, the evidence for candesartan use is less robust
than that of other migraine preventive agents and previous
reviews suggest that candesartan should not be used as a
first choice for migraine prevention (749,750). In the
experts’ opinion, given the established efficacy of candesar-
tan in decreasing blood pressure (755), candesartan should

be considered an option for migraine prevention especially
in subjects with hypertension.

4.5 Botulinum toxin

Introduction. The clinical observation that in some people
onabotulinumtoxinA injected for cosmetic purposes appeared
to alleviate headache led to the hypothesis that the drug may
be a useful preventive treatment for migraine (756). The
mechanism of action of onabotulinumtoxinA in migraine sub-
jects is still not fully understood (757). However, sensory
effects of onabotulinumtoxinA in migraine are supported by
many findings. Indeed, onabotulinumtoxinA is thought to
achieve its therapeutic effect through blocking activation of
unmyelinated meningeal nociceptors by cortical spreading
depression (758). Moreover, onabotulinumtoxinA inhibits
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Figure 4.2.8. Forest plot showing the comparison between oral topiramate (100 or 200 mg) and placebo for the outcome >50%

response rate in patients with episodic migraine.

Figure 4.2.9. Forest plot showing the comparison between oral topiramate 200 mg and placebo for the outcome change in monthly

migraine days in patients with chronic migraine.

the release of CGRP, substance P and other neuropeptides
that are deeply involved in migraine pathophysiology (759).
More recently, onabotulinumtoxinA was also found to alter
inflammatory gene expression and immune cells in
chronic  headache subjects (760). Since 2010,
onabotulinumtoxinA has been approved in many coun-
tries for the prevention of chronic migraine based on
two large RCTs (761,762). The recommended reconsti-
tuted dose is 155 to 195 units, administered

intramuscularly as 0.1 mL (five units) injections to
between 31 and 39 sites in the head and neck.

In 2018, a consensus statement from the European
Headache Federation recommended onabotulinumtoxinA
as an effective and well-tolerated treatment of CM (763).
Indeed, in the same year, Cochrane analyses reported that
onabotulinumtoxinA may reduce the number of migraine
days per month by two days compared with placebo treat-
ment. Conversely, it was uncertain whether this treatment



Ornello et al.

201

Figure 4.2.10. Forest plot showing the comparison between oral topiramate 200 mg and placebo for the outcome >50% response

rate in patients with chronic migraine.

is effective for people with episodic migraine (764). Since
Cochrane analyses, RCTs and real-world evidence have
expanded the evidence and knowledge for this treatment.

Section-specific methods. This section followed the general
procedure to develop this guideline. In general, for the
guideline, we excluded dose-finding dosages that were
not marketed for each of the considered drugs. In the case
of botulinum toxin, given the peculiarities and the possibil-
ity to customize dosages we included all doses adopted by
the selected studies.

Search strings for the guideline on botulinum toxin for
systematic review/meta-analysis and for additional RCTs
are reported in Online Appendix 4.5.1.

Results. Overall, we retrieved 1108 references from search-
ing for systematic reviews and meta-analyses. After dupli-
cate removal and screening stages, we included 1087
references.

Finally, we included one systematic review and
meta-analysis as source of randomized controlled trials
(RCTs) (764). After analyzing full texts of these RCTs,
we included 13 of them in the quantitative synthesis
(663,761,762,765-774) (Figure 4.5.1).

Overall, we retrieved 1336 references from searching for
RCTs and after removing duplicates we had 1185 refer-
ences to analyze. However, considering the most recent
included systematic review/meta-analysis on the topic, the
analysis of additional RCTs was performed for papers pub-
lished since 31 August 2020 (275 references). From the lit-
erature search updates performed in May 2023 and
November 2023, we retrieved 211 references and examined

205 of them after removing duplicates. We finally included
no additional RCTs (Figure 4.5.2).

Opverall, 13 studies were included in the quantitative syn-
thesis (meta-analyses) to develop the evidence-based guide-
line. Among these, 11 reported a comparison between an
active drug and placebo and are presented in this section,
while the remaining two reported head-to-head compari-
sons and were included in Section 4.8. Four studies prac-
ticed the PREEMPT injection protocol; different protocols
are reported in Table 4.5.1.

OnabotulinumtoxinA. PICO 4.5.1. In subjects with episodic
migraine, is onabotulinumtoxinA superior to placebo for
migraine prevention (outcomes: change in monthly
migraine/headache days, persisting monthly migraine/head-
ache days, > 50% responder rate)?

Main evidence. None.

Additional evidence. We found three RCTs comparing
onabotulinumtoxinA to placebo (761,769,773) in subjects
with episodic migraine that did not meet the pre-defined cri-
teria to be included in main evidence. Risk of bias of
included studies was serious and the quality of evidence
was considered very low (Figures 4.5.3 and 4.5.4).

One of the RCTs compared onabotulinumtoxinA 100 Ul
with placebo (769). This study did not show significant
benefit from onabotulinumtoxinA over placebo in the
change in monthly migraine days (Figure 4.5.3) or in
>50% response rate (Figure 4.5.4).

One of the RCTs compared onabotulinumtoxinA 150 UI
and 255 UI with placebo (773). Overall, this study did not
show any benefit from onabotulinumtoxinA treatment in
the change in monthly migraine days (Figure 4.5.3) but
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Figure 4.2.11. Forest plot showing the comparison between oral topiramate (50 and 100 mg) and placebo for the outcome persisting

monthly migraine days in patients with chronic migraine.

Figure 4.2.12. Forest plot showing the comparison between oral topiramate 100 mg and placebo for the outcome change in monthly

migraine days in patients with chronic migraine.

Two RCTs compared onabotulinumtoxinA 100 UI
with placebo (771,774). Overall, those studies did not
show a significant reduction in monthly migraine days
in subjects treated with onabotulinumtoxinA as com-
pared to those treated with placebo (Figure 4.5.7). One
additional RCT (767) compared onabotulinumtoxinA
155-195 UI with placebo. This RCT showed a margin-
ally non-significant reduction in monthly migraine days
in subjects treated with onabotulinumtoxinA as com-
pared to those treated with placebo (Figure 4.5.7).
However, this study had a small sample size which

could have been inadequate to detect significant
differences.
One  additional RCT  (770) reported  for

onabotulinumtoxinA 100 UI the outcome >50% response

rate and results did not show a significant increased prob-
ability of >50% response in subjects treated with
onabotulinumtoxinA 100 UI as compared to those treated
with placebo (Figure 4.5.8).

Evidence-based recommendation for
PICO 4.5.2

In subjects with chronic migraine, we recommend intra-
muscular onabotulinumtoxinA (155-195 UI quarterly
administered according to the PREEMPT injection para-
digm) for migraine prevention.

Quality of evidence: High (©DDD)

Strength of recommendation: Strong (11)
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Figure 4.2.13. Forest plot showing the comparison between oral topiramate (50 and 100 mg) and placebo for the outcome >50%

response rate in patients with chronic migraine.

Figure 4.2.14. Forest plot showing the comparison between oral valproate 1500 mg and placebo for the outcome change in monthly

migraine days in patients with episodic migraine.

Safety and tolerability of onabotulinumtoxinA. Warnings and
contraindications: Pregnancy and breast-feeding women
were not included in trials. Safety was shown in infants
breast-fed by lactating women treated with
onabotulinumtoxinA for chronic migraine (663). Safety
in pregnant women exposed to onabotulinumtoxinA
was similar to the general population in a study (775).
However, there is not sufficient data to recommend
onabotulinumtoxinA in nursing and pregnant women.

OnabotulinumtoxinA should be avoided in subjects
with coexisting myasthenia gravis and other myasthenic
syndromes, in agreement with the International
Consensus Guidance for management of myasthenia
(776). OnabotulinumtoxinA can weaken neuromuscular
transmission and worsen possible adverse effects or
unmask a subclinical disease of the neuromuscular junction.
However, optimizing treatment for myasthenia gravis or
using ultrasound-guided or electromyography-guided
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Figure 4.2.15. Forest plot showing the comparison between oral valproate (750, 800 or 1500 mg) and placebo for the outcome
>50% response rate in patients with episodic migraine.

Figure 4.2.16. Forest plot showing the comparison between valproate (500, 1000 or 1500 mg) and placebo for the outcome >50%
response rate in patients with migraine (no distinction between episodic and chronic).
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Figure 4.2.17. Forest plot showing the comparison between oral valproate 800 mg and placebo for the outcome persisting monthly
migraine days in patients with migraine (no distinction between episodic and chronic).

Figure 4.2.18. Forest plot showing the comparison between oral valproate 500 mg and placebo for the outcome >50% response rate
in patients with migraine (no distinction between episodic and chronic).

onabotulinumtoxinA injection and dose modification can
greatly help reduce unwanted side effects (777).
Nevertheless, caution is advised and onabotulinumtoxinA
should be either avoided or used sparingly if there is no
therapeutic alternative (778).

Serious safety concerns: No significant safety concerns
were found in the available studies.

Tolerability: Most adverse events reported by
subjects were mild or moderate in severity and resolved
without sequelae. Most common adverse events were
neck pain and muscles weakness related to the site
of injection. Treatment-related adverse events were
consistent with the known tolerability profile of

onabotulinumtoxinA, and no new emerging safety find-
ings were observed. Some subjects may experience
pain during the injection.

AbobotulinumtoxinA

PICO 4.53. In subjects with episodic migraine, is
abobotulinumtoxinA superior to placebo for the preven-
tion of migraine (outcomes: persisting monthly migraine
days, change in monthly migraine days, > 50% responder
rate)?

Main evidence. None.
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Figure 4.2.19. Forest plot showing the comparison between oral gabapentin (1200-3000 mg) and placebo for the outcome >50%

response rate in patients with episodic migraine.

Additional evidence. We found one RCT comparing
abobotulinumtoxinA with placebo (768) that did not
meet all the pre-defined criteria to be included in the main
evidence. The study reported an overall serious risk of
bias, and the quality of evidence was downgraded to very
low (Figure 4.5.9).

Evidence-based recommendation for
PICO 4.5.3

In subjects with episodic migraine, we suggest against
intramuscular abobotulinumtoxinA (120 UI or 240 UI)
for migraine prevention.

Quality of evidence: Very low (GO66)

Strength of recommendation: Weak (] )

Overall, this study did not show any benefit from
abobotulinumtoxinA 120 or 240 UI in the outcome persist-
ing monthly migraine days (Figure 4.5.9). Data showed a
non-significant trend toward benefit from

abobotulinumtoxinA 120 UI and 240 UI when consider-
ing >50% response rate (Figure 4.5.10). The pooled ana-
lysis of the two different doses indicated a significant
benefit from abobotulinumtoxinA considering this same
outcome (768).

Evidence-based guideline summary

We found studies on onabotulinumtoxinA and
abobotulinumtoxinA to be included for deriving
evidence-based recommendations for this guideline. No
studies on other toxins met eligibility criteria. For
onabotulinumtoxinA, evidence covered episodic
migraine and chronic migraine. No studies were included
for any migraine. For abobotulinumtoxinA, evidence
covered episodic migraine. No studies were included for
any migraine or chronic migraine.

There is high quality of evidence to recommend the use of
onabotulinumtoxinA for chronic migraine prevention while
there is low quality of evidence indicating lack of benefits
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Figure 4.2.20. Forest plot showing the comparison between oral lamotrigine 200 mg and placebo for the outcome persisting monthly

migraine days in patients with episodic migraine.

Figure 4.2.21. Forest plot showing the comparison between oral lamotrigine 50 mg and placebo for the outcome change in monthly

migraine days in patients with episodic migraine.

from onabotulinumtoxinA and abobotulinumtoxinA for epi-
sodic migraine prevention. (Figure 4.5.11).

Expert-based opinion

Topic: OnabotulinumtoxinA titration. Suggestion: When start-
ing onabotulinumtoxinA in individuals with chronic
migraine, we suggest 155 units.

Rationale: According to the two largest pivotal RCTs
(761,762) and real-world data (779) the recommended
dose of OnabotulinumtoxinA is 155 Ul administered regu-
larly every three months.

Topic: OnabotulinumtoxinA dosing. Suggestion: In individuals
with chronic migraine with less than 50% response after the
first injection, we suggest increasing the dose to 195 units.

Rationale: A large two-year real-world prospective study
evidenced effectiveness of increasing the dose of
onabotulinumtoxinA from 155 to 195 U (780). Together
with other real-life experiences (2,781), all clinical evidence
suggests that after the first injection of onabotulinumtoxinA
155 U, the dose should be increased to 195 U in subjects
who are low or non-responders and in patients who are sub-
optimal responders.

Topic: First evaluation of effectiveness of onabotulinumtoxinA.
Suggestion: We suggest that the effectiveness of
onabotulinumtoxinA be assessed after at least six months
equivalent to two administrations of the drug.

Rationale: A pooled analysis of the PREEMPT trials
showed that 493% of subjects treated with
onabotulinumtoxinA had a>50% reduction in headache-
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Table 4.2.5. GRADE evidence profile of oral lamotrigine versus placebo in patients with episodic migraine

Effect

Ne of patients

Certainty assessment

Relative
(95%

Lamotrigine Placebo ClI)

Absolute

Other

Indirectness Imprecision considerations

Study

Ne of

Importance

Quality

(95% Cl)

Risk of bias Inconsistency

design

studies

Persisting monthly migraine days — Lamotrigine 200 mg oral vs Placebo

Critical

SZISISIS)

SMD 0.1 higher

Serious Not Not serious  Serious® None 37 40
applicable?

RCT

Very

(0.4 lower to 0.5

Low

higher)

Change in monthly migraine days — Lamotrigine 50 mg oral vs Placebo

Critical

57 56 SMD 0.4 lower SISISIS)

None

Not serious Not serious

Not

applicable®

Very
serious

RCT

Very

(0.8 lower to 0.1

Low

lower)

*Only one trial; ®Small sample size (<50 patients per group).

day frequency during the first treatment cycle, with 11.3%
and 10.3% of patients first responding during the second
and third cycle, respectively (782). A pooled patient-level
analysis of real-world data showed that a relevant propor-
tion of patients not responding to the first
onabotulinumtoxinA responded to the second cycle, while
patients who did not respond to the first two cycles were
unlikely to respond to a third cycle (783). Although some
other real-world data suggest that some patients might
start having benefit from onabotulinumtoxinA even after
the fourth administration (784), the availability of other pre-
ventive treatments for migraine suggests that clinicians
should not wait for one year of treatment with
onabotulinumtoxinA before changing treatments.

Topic:  Administration scheme other than PREEMPT.
Suggestion: We suggest against administration schemes
other than PREEMPT.

Rationale: Although administration protocols different
from the PREEMPT studies were proposed (Table 4.5.2)
and new injection schemes are under study (785), there is
no sufficient evidence to suggest administration paradigms
other than PREEMPT. An open-label RCT compared a new
scheme of abobotulinumtoxinA injection following cranial
sutures with incobotulinumtoxinA administered in a similar
way to the PREEMPT paradigm (786). Both study groups
obtained a benefit, but none of the two interventions was
compared with placebo, which prevents the assessment of
efficacy.

4.6 Gepants for migraine prevention

Introduction. Gepants are oral preventives for the treatment
of migraine that act as competitive antagonists of the CGRP
receptor (787). Gepants are highly selective for the canon-
ical CGRP receptor (CLR/RAMP1), with poor affinity for
other members of the CGRP receptor-family (788). This
is due to their binding site between the CLR and the
RAMP1 components of the canonical CGRP receptor
(789). Their great affinity for this receptor is confirmed by
an inhibition constant (Ki) in the nanomolar range (790).
Multiple preclinical studies demonstrate the action of
gepants on the trigeminovascular system. Firstly, they
reduce CGRP-mediated meningeal vasodilation (791).
Furthermore, gepants suppress activation of trigeminal Ad
and, partially, of C-fibers (792). As gepants cross the blood
brain barrier (BBB) to a miniscule degree (523), some
authors speculate that they may provide central effects (793).

The first generation of gepants, telcagepant and olcege-
pant, were developed in the early 2000s as acute treatments
for migraine, but their development was interrupted due to
liver toxicity (526). However, after the anti-CGRP monoclo-
nal antibodies demonstrated efficacy for prevention, gepant
development was resumed. The second generation of
gepants were chemically modified from the first and did
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Figure 4.2.22. Forest plot showing the comparison between oral levetiracetam 1000 mg and placebo for the outcome persisting

monthly migraine days in patients with episodic migraine.

not show hepatotoxicity. Among these, atogepant was spe-
cifically developed for migraine prevention, whilst rimege-
pant was first explored for acute and subsequently for
preventive treatment (794). Indeed, the favorable safety
profile of the gepants, including the intriguing possibility
that gepants may not induce MOH, led to their use also as
preventive treatment (794). Nowadays, atogepant is mar-
keted at doses of 10 mg, 30 mg and 60 mg and rimegepant
at the dose of 75 mg.

Section-specific methods. This section followed the general
procedure to develop this guideline. However, there was
only one literature update performed in November 2023,
without that performed in May 2023 (see also Section 3.8).
Search strings for the guideline on gepants (preventive
treatment) for systematic review/meta-analysis and for add-
itional RCTs are reported in Online Appendix 4.6.1.

Results. Overall, we retrieved 139 references from search-
ing for systematic reviews and meta-analyses. After dupli-
cate removal and selection phases, we included two
systematic reviews and meta-analyses (795,796) as
sources of randomized controlled trials (RCTs)
(Figure 4.6.1).

After analyzing full texts of these RCTs, we included
two of them in the quantitative synthesis (797,798)
(Figure 4.6.2).

Overall, we retrieved 299 references from searching for
RCTs. After removing duplicates, 245 references remained
for analysis; three RCTs were finally included
(543,797,798). From the literature search update performed
in November 2023, we retrieved 136 references and 121
were examined after removing duplicates. Three further
studies were included from this search (799-801)
(Figure 4.6.2).

Overall, five studies were included to develop the
evidence-based guideline as they reported a comparison
between an active drug and placebo and are presented in
this Section. One RCT reported a head-to-head comparison
and was included in Section 4.8.

Atogepant. PICO 4.6.1. In subjects with episodic migraine,
is atogepant superior to placebo in migraine prevention
(outcomes: change in monthly migraine days, persisting
monthly migraine days, >50% responder rate)?

Main evidence. We found three RCTs (797-799) com-
paring oral atogepant to placebo in subjects with episodic
migraine that met the criteria to be included in main
evidence.

The pooled analysis showed benefits of oral atogepant
10, 30 and 60 mg daily over placebo considering the out-
comes of change in monthly migraine days (Figure 4.6.3)
and >50% responder rate (Figure 4.6.4) (797,798). The
quality of evidence for both outcomes was considered
high (Table 4.6.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.6.1

In subjects with episodic migraine, we recommend oral
atogepant 60 mg daily for migraine prevention.
Quality of evidence: High (D®DD).

Strength of the recommendation: Strong (11)

[NOTE: In Europe and in the USA atogepant is
approved only in the 60 mg dose (802); therefore, the
recommendation applies to commercial doses only].

PICO 4.6.2. In subjects with chronic migraine, is atoge-
pant superior to placebo in migraine prevention (outcomes:
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Table 4.2.6. GRADE evidence profile of oral levetiracetam versus placebo in episodic migraine prevention

Effect

Ne of patients

Certainty assessment

Relative
(95%

Levetiracetam Placebo CI)

Absolute

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

Indirectness Imprecision Other considerations

Inconsistency

design

studies

Persisting monthly migraine days — Levetiracetam 1000 mg oral vs Placebo

DOeS Critical

SMD 1.4 lower
(2.1 lower t0 0.8

27

Only one outcome; very 25

Not Not serious  Serious®

applicable®

Serious®

RCT

Very

selective setting

Low

lower)

2Relevant risk of bias detected in available RCTs; bonly one trial; “Small sample size.

change in monthly migraine days, persisting monthly
migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing oral ato-
gepant to placebo (800) in subjects with chronic migraine
that met the criteria to be included in main evidence.

The pooled analysis showed benefits of oral atogepant
30 twice a day and 60 mg daily over placebo considering
the outcomes of change in monthly migraine days
(Figure 4.6.5) and of >50% responder rate (Figure 4.6.6)
(800). The quality of evidence was considered high
(Table 4.6.2).

Evidence-based recommendation for
PICO 4.6.2

In subjects with chronic migraine, we recommend oral
atogepant 60 mg daily for migraine prevention.
Quality of evidence: High (D®DD).

Strength of the recommendation: Strong (11)

[NOTE: In Europe and in the USA atogepant is
approved only in the 60 mg dose (802); therefore,
the recommendation applies to commercial doses

only].

Safety and tolerability of atogepant. Warnings and contrain-
dications: Atogepant should not be used in subjects allergic
to it. Moreover, it should not be used in pregnant or breast-
feeding women, as well as in pediatric patients, since atoge-
pant has not been tested on these populations in RCTs.
These prohibitions are corroborated with data from
animals, according to which atogepant may induce fetal
malformations and it can even pass in the milk of breast-
feeding rats (802). Geriatric patients were excluded from
RCTs, so there is not enough data to clarify risks of this
drug in patients older than 65 years of age. Considering
the previous concerns about the liver toxicity that
emerged with the first generation of gepants, atogepant
should not be administered in patients with impaired liver
function. Since the renal route of administration plays a
minor role in atogepant elimination, this drug may be also
prescribed in patients with severe renal impairment with
multiple preventive treatment failure. However, a dose
adjustment is warranted in patients with severe renal
impairment or with an end-stage renal disease (803).

Serious safety concerns: To this day, no serious safety
concerns have emerged.

Tolerability: From the published RCTs the most frequent
AEs (emerged in more than the 2% of the patients) were
nausea, somnolence, constipation, and decreased appetite
(800).

Rimegepant. PICO 4.6.3. In patients with any migraine (no
distinction between episodic and chronic), is rimegepant
superior to placebo in migraine prevention (outcomes:
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Figure 4.2.23. Forest plot showing the comparison between oral levetiracetam 500 mg and placebo for the outcome >50% response
rate in patients with migraine (no distinction between episodic and chronic).

Figure 4.2.24. Forest plot showing the comparison between oral vigabatrin 2000 mg and placebo for the outcome persisting monthly
migraine days in patients with migraine (no distinction between episodic and chronic).

Figure 4.2.25. Forest plot showing the comparison between oral oral oxcarbazepine 1200 mg and placebo for the outcome change in
monthly migraine days in patients with migraine (no distinction between episodic and chronic).
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Figure 4.2.26. Forest plot showing the comparison between oral oxcarbazepine 1200 mg and placebo for the outcome >50%
response rate in patients with migraine (no distinction between episodic and chronic).

Evidence-based guideline summary

We found five studies meeting eligibility criteria to be
included as main evidence in this guideline on atogepant
and rimegepant in migraine prevention. This study class is
still under investigation in clinical trials and new results are
expected that may change the present guideline. There is evi-
dence to recommend the use of atogepant and rimegepant for
episodic migraine prevention (Figure 4.6.9). No studies are
currently available specifically for chronic migraine.

Expert-based opinion
Optimization of atogepant use

Topic: Which patients should currently receive limited or no
treatment with gepants?. Suggestion: Gepants should be
used with caution in subjects with vascular disease,
severe constipation, inflammatory bowel disease, chronic
obstructive pulmonary disease, or Raynaud’s phenomenon.

Rationale: CGRP has numerous biological functions and
is a particularly potent vasodilator in reduced perfusion and
ischemia (804). In addition, CGRP receptors are also found,
for example, in the intestine, in the endothelium of the
bronchi and in the skin (804). For purely pathophysiological
reasons, there are therefore a number of diseases in which
both the monoclonal antibodies against CGRP and the
gepants should only be used with great restraint or caution.
The new migraine drugs are currently contraindicated in preg-
nant women, children, and adolescents.

4.7 Monoclonal antibodies targeting the
CGRP pathway

Introduction. Four monoclonal antibodies against the CGRP
pathway (anti-CGRP mAbs) are currently available on

several markets (805). One (erenumab) is directed against
the CGRP receptor (R) (anti-CGRP/R mAb) and three (epti-
nezumab, galcanezumab and fremanezumab) are against
the ligand (L) (anti-CGRP/L mAbs). RCTs and real-world
studies demonstrated similar efficacy and tolerability of
all these new drugs in chronic and episodic migraine,
regardless of the presence of medication overuse and
various  previous treatment failures  (804-806).
Furthermore, anti-CGRP mAbs demonstrated a very favor-
able AE profile, with reported AEs slightly superior to the
placebo group (807). The introduction of the anti-CGRP
mAbs, which are disease-specific and mechanism-based
treatments for the prevention of migraine, substantially
improved patients’ management even if raising costs.
Providing evidence-based clinical guidance on the use of
the CGRP mAbs is of paramount importance to optimize
the use of highly effective although currently costly
treatments.

Section-specific methods. This section followed the general
procedure to develop this guideline.

Search strings for the guideline on monoclonal anti-
bodies targeting the CGRP pathway for systematic
review/meta-analysis and for additional RCTs are reported
in Online Appendix 4.7.1.

Results. Overall, we retrieved 1308 references from search-
ing for systematic reviews and meta-analyses. After dupli-
cate removal and screening stages, we included 11
systematic reviews and meta-analyses (618,808-817) that
were considered as sources of randomized controlled
trials (RCTs). From the 11 systematic reviews and
meta-analyses 19 RCTs were included in the quantitative
synthesis (818—-836) (Figure 4.7.1).
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Figure 4.2.27. Summary of evidence-based recommendations on anti-seizure medication for migraine prevention.
*The weak recommendation in favor of oral valproate 1000 mg for patients with any migraine derives from the fact that the 500 mg and
1500 mg doses are superior to placebo and the results from the 1000 mg dose are imprecise. The quality of evidence is very low for all

dosages.
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Figure 4.3.1. Meta-analysis selection flow chart - beta blockers.
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Figure 4.3.2. RCTs selection flow chart - beta blockers.
*trials published since August 2018 were screened.

Figure 4.3.3. Forest plot showing the comparison between oral bisoprolol 5 or 10 mg and placebo for the outcome persisting
monthly migraine days in patients with migraine (no distinction between episodic and chronic).

More recent papers, published since October 2020 and
not reported in the reviews and meta-analyses, were
searched. We retrieved 2762 references from which, after
removing duplicates, five RCTs were selected and analyzed
(837—-841). From the literature search update performed in
May and November 2023, three further RCTs were
included (842-844) (Figure 4.7.2).

Overall, 26 studies were included in the quantitative syn-
thesis to develop the evidence-based guideline

(meta-analyses) and are presented in this Section. One
RCT reported a head-to-head comparison and was pre-
sented in Section 4.8.

Eptinezumab. PICO 4.7.1. In subjects with episodic
migraine, is eptinezumab superior to placebo for migraine
prevention (outcomes: persisting monthly migraine days,
change in monthly migraine days, >50% responder rate)?
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Figure 4.3.4. Forest plot showing the comparison between oral bisoprolol 5 or 10 mg and placebo for the outcome change in
monthly migraine days in patients with migraine (no distinction between episodic and chronic).

Figure 4.3.5. Forest plot showing the comparison between oral metoprolol (50 mg BID or 200 mg) and placebo for the outcome
persisting monthly migraine days in patients with migraine (no distinction between episodic and chronic).

Figure 4.3.6. Forest plot showing the comparison between oral metoprolol 200 mg and placebo for the outcome change in monthly
migraine days in patients with any migraine (no distinction between episodic and chronic).
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Figure 4.3.7. Forest plot showing the comparison between oral propranolol 160 mg daily and placebo for the outcome change in

monthly migraine days in patients with episodic migraine.

Figure 4.3.8. Forest plot showing the comparison between oral propranolol 160 mg daily and placebo for the outcome >50%

responder rate in patients with episodic migraine.

Main evidence. We found one RCT comparing eptinezu-
mab to placebo in subjects with episodic migraine (818)
that met the criteria to be included in the main evidence.

The RCT showed a significant improvement in subjects
treated with intravenous (IV) eptinezumab 100 and 300 mg
quarterly over placebo considering the outcomes of change
in monthly migraine days (Figure 4.7.3) and >50%
response rate (Figure 4.7.4). The quality of evidence for
both outcomes was considered moderate (Table 4.7.1).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.7.1

In subjects with episodic migraine, we recommend IV
eptinezumab 100 or 300 mg quarterly for migraine
prevention.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: Strong (11)

PICO 4.7.2. In subjects with chronic migraine, is eptine-
zumab superior to placebo for migraine prevention (out-
comes: persisting monthly migraine days, change in
monthly migraine days, > 50% responder rate)?

Main evidence. We found two RCTs comparing eptine-
zumab to placebo in subjects with chronic migraine
(823,827) that met the criteria to be included in the main
evidence.

The pooled analysis showed a significant improvement
in subjects treated with IV eptinezumab 100 and 300 mg
quarterly over placebo considering the outcomes of
change in monthly migraine days (Figure 4.7.5) and
>50% responder rate (Figure 4.7.6). The quality of evi-
dence for both outcomes was considered high (Table 4.7.2).

Additional evidence. None.

Evidence-based recommendation for
PICO 4.7.2

In subjects with chronic migraine, we recommend intra-
venous eptinezumab 100 or 300 mg quarterly for
migraine prevention.

Quality of evidence: High (HODD)

Strength of the recommendation: Strong (11)

PICO 4.7.3. In subjects with any migraine (no distinc-
tion between episodic and chronic), is eptinezumab superior
to placebo for migraine prevention (outcomes: persisting
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Figure 4.3.9. Forest plot showing the comparison between oral propranolol 160 mg daily and placebo for the outcome persisting
monthly migraine days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.3.10. Forest plot showing the comparison between oral propranolol 160 mg daily and placebo for the outcome >50%
responder rate in patients with any migraine (no distinction between episodic and chronic).

PICO 4.7.5. In subjects with chronic migraine, is erenu-
mab superior to placebo for migraine prevention (outcomes:
persisting monthly migraine days, change in monthly head-
ache days, > 50% responder rate)?

Main evidence. We found two RCTs comparing erenu-
mab to placebo in subjects with chronic migraine
(836,840) that met the criteria to be included in the main
evidence.

The pooled analysis showed benefits of SC erenumab 70
and 140 mg monthly over placebo considering the out-
comes of change in monthly headache days
(Figure 4.7.11) and >50% response rate (Figure 4.7.12).
The quality of evidence for the outcome of monthly head-
ache days was considered high for erenumab 70 mg and
moderate for erenumab 140 mg; the quality of evidence
for >50% response rate was considered moderate for both
70 and 140 mg doses (Table 4.7.5). Analyses were
pooled for 12-week and 24-week outcomes.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.7.5

In subjects with chronic migraine, we recommend sub-
cutaneous erenumab 70 or 140 mg monthly for migraine
prevention.

Quality of evidence: Moderate (DDDO)

Strength of the recommendation: Strong (11)

Fremanezumab. PICO 4.7.6. In subjects with episodic
migraine, is fremanezumab superior to placebo for
migraine prevention (outcomes: persisting monthly
migraine days, change in monthly headache days,>
50% responder rate)?

Main evidence. We found four RCTs comparing frema-
nezumab to placebo in subjects with episodic migraine
(819,824,825,838) that met the criteria to be included in
the main evidence.

The pooled analysis showed benefits of subcutaneous
fremanezumab 225 mg monthly and 675 mg quarterly
over placebo considering the outcomes of change in
monthly migraine days (Figure 4.7.13) and >50% response
rate (Figure 4.7.14). The quality of evidence for both out-
comes was considered high (Table 4.7.6).

Additional evidence. None.



224 Cephalalgia 45(4)

[V]
v — —
8 S g Evidence-based recommendation for
é 5 5 PICO 4.7.6
- ° ° In subjects with episodic migraine, we recommend sub-
% s % g cutaneous fremanezumab 225 mg monthly or 675 mg
% g g quarterly for migraine prevention.
—_ 0 o ) . .
2 o] ® 5T ® 5T Quality of evidence: High (DDDD)
o ° o Strength of the recommendation: Strong (11)
< - & ~
[¥] 9o [ =
2 2o~ S 8@
E -5 S e 8 E o . . . L .
5 g = S 2w g = fl PICO 4.7.7. In subjects with chronic migraine, is frema-
.-%_ 3 g [a) ,—3 < oo £ nezumab superior to placebo for migraine prevention (out-
o ] O . . . . .
o ﬁ = 5 S - & comes: persisting monthly migraine days, change in
§ monthly headache days, > 50% responder rate)?
§| _|¢G ~le
= ' - o
5 E = 32 AR Main evidence. We found four RCTs comparing frema-
s|5| 2 x < . . . . .
S ~ nezumab to placebo in subjects with chronic migraine
B o (820,825,832,839) that met the criteria to be included in
o 8 3 S the main evidence.
(2] .
\:’ 8 - The pooled analysis showed benefits of subcutaneous fre-
Sl g & manezumab 225 mg monthly (with 675 mg loading dose) and
.go 8 o - 675 mg quarterly mg over placebo considering the outcomes
S| g g 3 33 change in monthly headache days (Figure 4.7.15) and >50%
| « . . .
fl® §- S g response rate (Figure 4.7.16). The quality of evidence for both
5 Z o outcomes was high for fremanezumab 675 mg quarterly. For
g both outcomes related to fremanezumab 225 mg monthly the
c . . . .
2 @ quality of evidence was downgraded to moderate since in
8 '% g % RCTs the intervention also included a loading dose of 675
'g L _§ z z mg that is not approved for clinical use (Table 4.7.7).
@ _§ a 8 However, it should be noted that the loading dose was
= o8 § deemed not necessary by regulatory agencies as not influen-
2 s|a § § cing the efficacy of the drug or its onset of effect.
< ‘» 0w = -
g 9| > g @
> Q - 7]
® i, .
g E 55 23 Additional evidence. None.
3 = | w0 Z vz
= 0 € @ 8o
- g a3 . .
2 clg e 2 2 Evidence-based recommendations for
9] [ ] Q
g £l 2 T o PICO 4.7.7
o b ~2 0 ~ 0
0 £12z o 2 : : o
a |8 ‘E” 1) In subjects with chronic migraine, we recommend
‘g 2l & % 2 “o subcutaneous fremanezumab 225 mg monthly for
[J] . . .
5 Slasg =235% migraine prevention.
P 211235 343
= Sls & ¢ & . .
o £ X 5 Quality of evidence: Moderate (DDDO)
-~ .
Y @ . £ Strength of the recommendation: Strong (11)
g — - 3 o 3
é o §o§ 2 ﬂl- 22 2) In subjects with chronic migraine, we recommend
3 2 £ € a 8 @ subcutaneous fremanezumab 675 mg quarterly for
Al e > g migraine prevention.
Sl elyslE0 &G
OClg|l3g|e=x € x . Quality of evidence: High (D®DD)
~ a9l Ao £ ] = .
Gl e %0 o 5 Strength of the recommendation: Strong (11)
9| 8|« RZ . . L
= g S § 2 § = Galcanezumab. PICO 4.7.8. In subjects with episodic
« =] (] . . . . . .
FlolZ &8la - Al — o migraine, is galcanezumab superior to placebo for migraine




Ornello et al. 225

Figure 4.3.11. Forest plot showing the comparison between oral propranolol and placebo for the outcome >50% responder rate in
patients with any migraine (no distinction between episodic and chronic).

Figure 4.3.12. Forest plot showing the comparison between oral propranolol and placebo for the outcome persisting monthly
migraine attacks in patients with any migraine (no distinction between episodic and chronic).
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Figure 4.3.13. Summary of evidence-based recommendations on beta-blockers for migraine prevention.

prevention (outcomes: persisting monthly migraine days,
change in monthly migraine days, > 50% responder rate)?

Main evidence. We found five RCTs comparing galcane-
zumab to placebo in subjects with episodic migraine
(828,830,833,834,844) that met the criteria to be included
in the main evidence.

The pooled analysis showed benefits of SC galcanezu-
mab 120 mg monthly (with 240 mg loading dose at the
first administration) over placebo considering the outcomes
of change in monthly headache days (Figure 4.7.17) and
>50% responder rate (Figure 4.7.18). The quality of evi-
dence for both outcomes was considered high
(Table 4.7.8). Analyses were pooled for three-month and
six-month outcomes.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.7.8

In subjects with episodic migraine, we recommend sub-
cutaneous galcanezumab 120 mg monthly (with 240 mg
loading dose at the first administration) for migraine
prevention.

Quality of evidence: High (DDDD)

Strength of the recommendation: Strong (11)

PICO 4.7.9. In subjects with chronic migraine, is galca-
nezumab superior to placebo for migraine prevention (out-
comes: persisting monthly migraine days, change in
monthly headache days, > 50% responder rate)?

Main evidence. We found two RCTs comparing galcanezu-
mab to placebo in subjects with chronic migraine (821,828)
that met the criteria to be included in the main evidence.

The pooled analysis showed benefits of subcutaneous gal-
canezumab 120 mg monthly (with 240 mg loading dose at
the first administration) over placebo considering the out-
comes change in monthly headache days (Figure 4.7.19)
and >50% response rate (Figure 4.7.20). The quality of evi-
dence for both outcomes was considered high (Table 4.7.9).

Additional evidence. None.
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Figure 4.4.1. Meta-analysis selection flow chart - calcium channel blockers and blood pressure-lowering medications.
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Figure 4.4.2. RCT selection flow chart - calcium channel blockers and blood pressure-lowering medications.

Figure 4.4.3. Forest plot showing the comparison between oral candesartan 16 mg and placebo for the outcome change in monthly
migraine days in patients with migraine (no distinction between episodic and chronic).

Figure 4.4.4. Forest plot showing the comparison between oral candesartan 16 mg and placebo for the outcome >50% response rate
in patients with migraine (no distinction between episodic and chronic).
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Figure 4.4.5. Forest plot showing the comparison between oral candesartan 16 mg os and placebo for the outcome persisting

monthly migraine days in patients with episodic migraine.

and increasing it to 300 mg in cases of insufficient
effectiveness.

Rationale: The recommended dose of eptinezumab is
100 mg infused every three months. Although 300 mg
every three months may be helpful for some patients
without increasing any safety or tolerability concerns, the
advantages of the higher dose (300 mg) do not clearly
emerge from RCTs (818,843) and real-world evidence
studies are not available yet. The definition of “insufficient
effectiveness” is also controversial. A 30% response rate
could be considered a satisfactory response at least in sub-
jects with chronic migraine (854), even if a 30% or 50%
response rate could be associated with a substantial residual
disability (855).

Topic: Erenumab dosing and titration. Suggestion: We suggest
starting with erenumab 140 mg monthly dose.

Rationale: RCTs and real-world data provided evi-
dence for a higher efficacy of erenumab 140 mg com-
pared with 70 mg in several migraine-related variables,
regardless of disease type — episodic or chronic migraine
—, presence of medication overuse, or multiple prior treat-
ment failures (856). Overall, the efficacy of the two ere-
numab doses indicates that administration of erenumab
140 mg provides superior benefits compared with erenu-
mab 70 mg. The incidence of AEs for both dosages were
similar.

Topic:  Fremanezumab  administration. Suggestion: We
suggest, when starting fremanezumab, to choose between
quarterly and monthly administration according to patients’
preference.

Rationale: Analysis of data from the fremanezumab
long-term study in subjects with episodic or chronic
migraine confirmed that there was no evidence of a
wearing-off effect toward the end of dosing intervals with
either quarterly or monthly dosing (857). No increase in

the mean number of weekly migraine days between the
first two weeks and last two weeks of quarterly or
monthly dosing intervals was observed with benefit main-
tained through the 15 months of treatment. In principle,
the quarterly dose with fremanezumab could improve
adherence to treatment and reduce the number of months
of drug administration. No difference in tolerability was
shown between quarterly and monthly doses.

Topic: Intravenous versus subcutaneous administration.
Suggestion: In subjects eligible for anti-CGRP mAbs, we
suggest the intravenous formulation in those who may
have more benefit from the drug administration in a health-
care setting or those asking for faster relief of severe head-
ache. The intravenous administration can also be selected
based on patients’ or clinicians’ preference.

Rationale: Eptinezumab is dosed as a 30-min intra-
venous infusion and requires administration in a
healthcare facility and more time for supervised admin-
istration, thus raising direct and indirect costs. On the
other hand, intravenous eptinezumab provides 100%
bioavailability that warrants a rapid beneficial effect.
One study demonstrated the effect of the drug even on
ongoing attacks (858). Finally, many patients might
prefer mAb administration in a healthcare setting
instead of a self-administered autoinjector.

Topic: Switch in real life studies. Suggestion: In subjects who
do not have an adequate response to a first anti-CGRP
mAb, we suggest switching to a second anti-CGRP
mAb.

Rationale: A proportion (20-30%) of treated patients
discontinued anti-CGRP mAbs treatment due to lack of effi-
cacy, defined according to different variables. In these
patients, switching between anti-CGRP mAbs could be an
option, considering differences in the target (receptor vs.
ligand), structure and pharmacokinetic properties. No
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Table 4.4.4. GRADE evidence profile table for oral telmisartan 80 mg versus placebo in episodic migraine

Effect

No of patients

Certainty assessment

Absolute

Relative

Other Telmisartan
80 mg

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

(95% Cl) Quality

(95% Cl)

Placebo

Inconsistency

design

studies

Monthly migraine days — Telmisartan 80 mg oral vs Placebo

Critical

S2SISIS)

SMD 0.1 lower
(from 0.6 lower to

Serious® None 40 44

Not serious

Not

Very

RCTs

Very

applicable®

serious

Low

0.3 higher)

>50% responder rate — Telmisartan 80 mg oral vs Placebo

RR 1.60 (95% ClI 30 more per 1000 GOOOS Critical

1 1/44
(25.0%)

Serious” None 16/40 (40.0%)

Not serious

Not

Very

RCTs

Very

(from 8 fewer to

0.85 to 3.03)

applicable®

serious

Low

102 more)

Only one trial; "Low numbers of patients (<50 per group).

RCTs designed to assess the effect of the anti-CGRP mAb
switch in non-responders, have been performed so far.
Initial real-world evidence, including observational
studies (859-861) and case series (862-864), have sug-
gested that switching between anti-CGRP mAbs might be
a successful option in some patients, who previously tried
without effectiveness one anti-CGRP mAb. After three or
six months of ineffective treatment, a switch may be per-
formed in selected patients, considering clinical and
patient pragmatic treatment goals.

Topic: First evaluation of effectiveness. Suggestion: In subjects
prescribed with an anti-CGRP mAb, we suggest the first
evaluation of effectiveness after a minimum of three to
six months of treatment.

Rationale: The choice of appropriate time points for the
evaluation and decision of treatment continuation seems to
have a major impact on patient treatment and cost optimiza-
tion. Response to treatment should be multi-assessed with
different migraine-related variables, preferably not limited
to migraine/headache days, and including patients’ reported
outcomes. Although a three-month treatment seems suffi-
cient to achieve a clinical benefit in the majority of patients
(865-874), it cannot be excluded that additional benefit
could be achieved after an additional three-month course of
treatment, as real-world studies have shown further improve-
ment from three to six months (806). Therefore, a six-month
follow up could be a better option to assess effectiveness.
However, in patients with none or very poor improvement
in most migraine-related variables at three-months, a
delayed onset of effectiveness may be unlikely.

Topic: In which patients should monoclonal antibodies targeting
the CGRP pathway be used with caution?. Suggestion:
Monoclonal antibodies targeting the CGRP pathway should
be used with caution in patients with vascular disease,
severe constipation, inflammatory bowel disease, chronic
obstructive pulmonary disease, or Raynaud’s phenomenon.

Rationale: As stated in Section 4.6 on gepants, CGRP
has numerous biological functions and can be found in
several apparatuses, including the gastrointestinal tract,
the endothelium of the bronchi, and the skin (804). For
purely pathophysiological reasons, there are therefore
several diseases in which monoclonal antibodies targeting
the CGRP pathway — as well as gepants — should be used
with caution (Table 4.7.10). The new migraine drugs are
also contraindicated in pregnant women, children, and
adolescents.

4.8 Head-to-head comparisons — Preventive
treatments

Introduction. A systematic examination of head-to-head
comparisons of migraine preventive drugs might guide
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Figure 4.4.6. Forest plot showing the comparison between oral lisinopril 20 mg and placebo for the outcome persisting monthly
migraine days in patients with episodic migraine.

Figure 4.4.7. Forest plot showing the comparison between oral telmisartan 80 mg and placebo for the outcome change in monthly
migraine days in patients with episodic migraine.

Figure 4.4.8. Forest plot showing the comparison between oral telmisartan 80 mg and placebo for the outcome >50% response rate
in patients with episodic migraine.
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Figure 4.4.9. Summary of evidence-based recommendations on antihypertensives for migraine prevention.

Table 4.4.5. Main efficacy data for flunarizine versus placebo; data are taken from a systematic review (725)

Reduction in headache frequency

Reduction in
headache duration

Reduction in
headache severity

Treatment
Sample  Flunarizine duration

RCT size (N)  dose (mg) (weeks)
Louis 1981 (758) 58 10 12
Serensen 1986 29 10 16

(759)
Freitag 1991 (760) 101 10 16
Frenken 1984 (761) 35 10 12
Mendenopoulos 20 10 12-16

1985 (762)

at least one attack at 3rd month:
17.2% flunarizine vs 55.2%
placebo, p = 0.006

reduction in number of attacks at
4th month: 50% flunarizine vs
15% placebo, p = 0.02

Number of migraine attacks from
baseline to the end: —50%
flunarizine vs —39.9% placebo,
p=200I8

Significant reduction in
flunarizine arm; p = 0.029 at st
month

50% reduction in attacks after 3
months in flunarizine arm; p =
0.033

No difference

No difference

No difference

Significant (p value
not reported)

Significant
reduction in
flunarizine arm:
p=0.037

No difference

No difference

No difference

No difference

Significant
reduction in
flunarizine arm:
p=0.006
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Figure 4.5.1. Meta-analysis selection flow chart - botulinum toxin.
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Figure 4.5.2. RCTs selection flow-chart.

*trials published since 31 August 2020 were screened.

Table 4.5.1. Protocol of onabotulinumtoxinA injections in the included studies.
*PREEMPT: 31 fixed sites of injection (Corrugator 10 U, Procerus 5 U, Frontalis 20 U, Temporalis 40 U, Occipitalis 30 U, Cervical/
paraspinal 20 U, Trapezius 30 U) + 8 sites of injection with follow the pain approach (40 U)

RCT

Type of migraine

Protocol

Aurora, 2007 (765)

Aurora, 2010 (761)
Cady, 2014 (767)

Chankrachang, 201 la

(768)

Chankrachang, 201 Ib

(768)
Diener, 2010 (771)
Evers, 2004 (769)

Freitag, 2008 (770)

Hollanda, 2014 (771)

Lipton, 2016 (772)
Relja, 2007a (773)

Relja, 2007b (773)

Sandrini, 2011 (774)

Episodic migraine
Chronic migraine
Chronic migraine
Any migraine

Any migraine

Chronic migraine
Episodic migraine

Chronic migraine
Chronic migraine

Chronic migraine
Episodic migraine

Episodic migraine

Chronic migraine

Frontal/glabellar 40 U, Occipitalis 20 U, Temporalis 40 U, Trapezius 60 U, Semispinalis
20 U, Splenius capitis 20 U (Total 200 U)

PREEMPT*

PREEMPT*

Frontal region, temporal region. Occipital region (Total 120 U)

Frontal region, temporal region. Occipital region (Total 240 U)

PREEMPT*

M. frontalis 8 U, M. temporalis 8 U, M. sternocleidomastoideus 20 U, M. trapezius 24 U,
M. splenius capitis 20 U, M. semispinalis 20 U (Total 100 U)

Glabella 20 U, Temporal 20 U, Frontal 10 U, Suboccipital 30 U, Trapezius 20 U (Total
100 U)

Right frontal 6—12 U, Left frontal 6—12 U, Right temporal 8—16 U, Left temporal 8—16
U, Right occipital 10-20 U, Left occipital 10-20 U

PREEMPT*

M. frontalis 20 U, M. corrugator 10 U, M. temporalis 20 U, M. trapezius 40 U,
M. splenius capitis 20 U, M. semispinalis 20 U, M suboccipital 20 U (Total 150 U)

M. frontalis 30 U, M. corrugator 15 U, M. temporalis 30 U, M. trapezius 60 U,
M. splenius capitis 30 U, M. semispinalis 30 U, M suboccipital 30 U (Total 225 U)

M. frontalis, M. corrugator, M. temporalis, M. cervical paraspinal, M. trapezius (Total
100 U)

the decision for the choice of those drugs and for their com-
bination. When choosing a single drug for migraine preven-
tion, it would be reasonable to select a drug that is more
effective than others. On the other hand, when choosing a
combination of migraine preventive drugs, it is reasonable
to combine medications that have a better tolerability
profile. Head-to-head comparisons of preventive drugs are

also important to simplify migraine treatment by establish-
ing the best sequence of preventive drugs to try in each
patient.

In the present section, we reported all head-to-head com-
parisons between different migraine preventive drugs for
which RCTs are available. Both efficacy and safety infor-
mation were discussed.
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Figure 4.5.3. Forest plot showing the comparison between intramuscular onabotulinumtoxinA and placebo for the outcome change
in monthly migraine days in patients with episodic migraine. The study by Aurora et al., 2007 included the two populations of “placebo non
responders” and “placebo responders”.

Figure 4.5.4. Forest plot showing the comparison between intramuscular onabotulinumtoxinA and placebo for the outcome >50%
response rate in patients with episodic migraine.
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Figure 4.5.5. Forest plot showing the comparison between intramuscular onabotulinumtoxinA and placebo for the outcome change
in monthly headache days in patients with chronic migraine.

Figure 4.5.6. Forest plot showing the comparison between intramuscular onabotulinumtoxinA and placebo for the outcome >50%
response rate in patients with chronic migraine.

Figure 4.5.7. Forest plot showing the comparison between intramuscular onabotulinumtoxinA and placebo for the outcome change
in monthly headache days in patients with chronic migraine.
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Figure 4.5.8. Forest plot showing the comparison between intramuscular onabotulinumtoxinA and placebo for the outcome >50%
response rate in patients with chronic migraine.

Figure 4.5.9. Forest plot showing the comparison between intramuscular abobotulinumtoxinA and placebo for the outcome change
in monthly migraine days in patients with episodic migraine.

Figure 4.5.10. Forest plot showing the comparison between intramuscular abobotulinumtoxinA and placebo for the outcome >50%
response rate in patients with episodic migraine.
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Figure 4.5.11. Summary of evidence-based recommendations on botulinum toxin for migraine prevention.

*155-195 Ul for patients with chronic migraine.

Evidence-based recommendation for
PICO 4.8.1

In subjects with any migraine (no distinction between
episodic and chronic), we recommend subcutaneous ere-
numab 70 mg or 140 mg monthly over oral topiramate
up to 100 mg daily for migraine prevention.

Quality of evidence: Low (©DOS)

Strength of the recommendation: Strong (11)

Safety and tolerability of erenumab compared with
topiramate. In the only head-to-head RCT (HER-MES) of
a monoclonal antibody acting on the CGRP pathway, ere-
numab was more effective than topiramate for migraine pre-
vention (837). The primary endpoint of HER-MES was
tolerability, which was met as erenumab showed a far
higher tolerability than topiramate. For those reasons,
monoclonal antibodies acting on the CGRP pathway
could be preferable to oral migraine preventive treatments.

PICO 4.8.2. In subjects with chronic migraine, are
onabotulinumtoxinA and topiramate equivalent for

migraine prevention (outcomes: change in monthly head-
ache/migraine days, persisting monthly headache/migraine
days, 50% responder rate)?

Main evidence. None.

Additional evidence. We found two RCTs comparing
onabotulinumtoxinA with topiramate in subjects with
chronic migraine (662,663). Overall, the risk of bias of
included studies was high (Figure 4.8.3).

The meta-analysis of RCTs did not show any benefit
of onabotulinumtoxinA (100-200 units) over topiramate
up to 100 mg daily for >50% response (Figure 4.8.4).
The quality of evidence for the outcome was considered
very low as the RCTs had a serious risk for indirectness
and imprecision. Indirectness was due to the lower
dose of onabotulinumtoxinA used in the RCTs — 100-200
IUs — compared with clinical practice — 155-195 IU.
Imprecision was due to the low number of participants in
each RCT. No recommendation was issued due to the low
numbers of participants (<50 in each group).
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Figure 4.6.1. Meta-analysis selection flow chart - gepants for migraine prevention.

Evidence-based recommendation for
PICO 4.8.2

None.
Quality of evidence: -

Strength of the recommendation: -

Safety and tolerability of onabotulinumtoxinA over topiramate.
According to the available evidence, the efficacy profile of

onabotulinumtoxinA is comparable to that of topira-
mate. However, the two drugs might have a different tol-
erability profile. Topiramate is an anticonvulsant
medication that crosses the blood-brain barrier, while
onabotulinumtoxinA is applied locally and has no
systemic effects. Therefore, it is expected that
onabotulinumtoxinA has a better tolerability profile
than topiramate. Surprisingly, the RCTs included in
this guideline did not find any difference in adverse
events between onabotulinumtoxinA and topiramate.
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Figure 4.6.2. Flow chart of article selection - gepants for migraine prevention.

*search was updated by the Authors directly in November 2023.

PICO 4.8.3. In subjects with any migraine (no
distinction between episodic and chronic), are
onabotulinumtoxinA and valproate equivalent in migraine
prevention (outcomes: change in monthly headache days,
persisting monthly  headache/migraine  days, > 50%
responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing
onabotulinumtoxinA (100 UI) with valproate (250 mg
bid) in subjects with any migraine (766). The risk of bias
was high (Figure 4.8.5).

The RCT did not show any benefit of
onabotulinumtoxinA over valproate for the outcome of
change in monthly migraine days (Figure 4.8.5). The
quality of evidence for the outcome was considered
very low as the RCT had a serious risk for indirectness
and imprecision. Indirectness was due to the lower
dose of onabotulinumtoxinA compared with clinical
practice, i.e., 100 IU instead of 155-195 IU.
Imprecision was due to the low number of participants
in the RCT. It should also be noted that 100 IU of
onabotulinumtoxinA is a dosage that did not prove super-
ior to placebo (see Section 4.5). No recommendation was
issued due to the low numbers of participants (<50 in
each group).

Evidence-based recommendation for
PICO 4.8.3

None.

Quality of evidence: -

Strength of the recommendation: -

Safety and tolerability of onabotulinumtoxinA over valproate.
According to the available evidence, the efficacy profile
of onabotulinumtoxinA is comparable to that of valproate.
However, onabotulinumtoxinA was better tolerated com-
pared with valproate, with less adverse events and less
dropouts due to adverse events. Although this result sug-
gests that onabotulinumtoxinA might be more tolerable
than valproate with similar efficacy, and thus generally
preferable to valproate, we should also note that the evi-
dence comes from a single RCT on few patients and with
a lower dose of onabotulinumtoxinA compared with
current clinical practice. Additionally, the RCT was per-
formed in subjects with either episodic or chronic migraine,
while the current indication of onabotulinumtoxinA is
chronic migraine only.

PICO 4.8.4. In subjects with chronic migraine, are
onabotulinumtoxinA and amitriptyline equivalent in
migraine prevention (outcomes: change in monthly head-
ache/migraine days, persisting monthly headache/migraine
days, > 50% responder rate)?
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Figure 4.6.3. Forest plot showing the comparison between oral atogepant and placebo for the outcome change in monthly migraine

days in episodic migraine.

Main evidence. None.

Additional evidence. We found one RCT comparing
onabotulinumtoxinA (250 UI) to amitriptyline (25-50 mg
daily) in subjects with chronic migraine (590). The RCT
did not meet the quality criteria (Figure 4.8.6) as it lacked
a clear superiority or non-inferiority hypothesis and a
sample size estimate.

The RCT did not show differences between
onabotulinumtoxinA and amitriptyline considering the
outcome of >50% responder rate (Figure 4.8.6). The
quality of evidence was considered very low due to the avail-
ability of only one RCT and the high risk of bias. Imprecision
was also a concern as onabotulinumtoxinA was used in the
RCT at higher doses than those used in clinical practice
(250 U vs 155-195 U). No recommendation was issued
due to the low numbers of participants (<50 in each group).

Evidence-based recommendation for
PICO 4.8.4

None.
Quality of evidence: -

Strength of recommendation: -

Safety and tolerability of onabotulinumtoxinA over amitriptyline.
According to the available evidence, the efficacy profile of
onabotulinumtoxinA is comparable to that of amitriptyline.
We should note that the dosage of onabotulinumtoxinA
used in the trial (250 IU) was higher than the maximum
dosage used in clinical practice (195 TU).

PICO 4.8.5. In subjects with episodic migraine, are
topiramate and valproate equivalent in migraine prevention
(outcomes: monthly headache/migraine days, persisting
monthly headache/migraine days, > 50% responder rate)?
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Figure 4.6.4. Forest plot showing the comparison between oral atogepant and placebo for the outcome >50% response rate in

patients with episodic migraine.

Main evidence. None.

Additional evidence. We found one RCT comparing topir-
amate (50 mg daily) to valproate (400 mg daily) in subjects
with episodic migraine (654) that did not meet the criteria to
be included in the main evidence due to the absence of a
pre-specified sample size calculation. The risk of bias of
the RCT was high (Figures 4.8.7 and 4.8.8).

The RCT showed no benefit of topiramate over valproate
considering the outcomes of monthly headache days
(Figure 4.8.7) and >50% responder rate (Figure 4.8.8).
The quality of evidence for both outcomes was considered
very low due to the low number of subjects and high risk of
bias. Additionally, both drugs were used at lower doses than
those tested against placebo. No recommendation was
issued due to the low numbers of participants (<50 in
each group).

Evidence-based recommendation for
PICO 4.8.5

None.
Quality of evidence: -
Strength of the recommendation: -

Safety and tolerability of topiramate compared with valproate.
In the head-to-head RCT of topiramate versus valproate for
episodic migraine, drug dosages and number of participants
were low. Therefore, tolerability considerations are as diffi-
cult to draw as those on efficacy. In the included RCT, topir-
amate and valproate users reported comparable proportions
of adverse events (64.3% vs 78.6%, respectively), even if
they were different in quality; weight loss occurred in the
topiramate group and weight gain in the valproate group.
PICO 4.8.6. In subjects with chronic migraine, are topir-
amate and valproate equivalent for migraine prevention
(outcomes: monthly migraine/headache days, persisting
monthly migraine/headache days, > 50% responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing topir-
amate (75 mg daily) to valproate (750 mg daily) in subjects
with chronic migraine (644) that did not meet the criteria to
be included in the main evidence due to the absence of a
pre-specified sample size calculation. The risk of bias of
the RCT was high (Figures 4.8.9 and 4.8.10).

The RCT did not show any difference between topiramate
and valproate considering the endpoints persisting monthly
headache days (Figure 4.8.9) and >50% responder rate
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Figure 4.6.5. Forest plot showing the comparison between oral atogepant and placebo for the outcome change in monthly migraine
days in patients with chronic migraine.

Figure 4.6.6. Forest plot showing the comparison between oral atogepant and placebo for the outcome >50% responder rate in
patients with chronic migraine.

(Figure 4.8.10). The quality of evidence for both outcomes
was considered very low due to the low number of subjects  Safety and tolerability of topiramate compared with valproate.
and high risk of bias. No recommendation was issued due to  In the head-to-head RCT of topiramate over valproate for

the low numbers of participants (<50 in each group). chronic migraine, safety and tolerability were not specific-
ally assessed. The number of dropouts was similar in both

the topiramate and valproate groups (three subjects each);

Evidence-based recommendation for however, this is not enough evidence to conclude on a
PICO 4.8.6 similar tolerability profile between the two drugs.
None. Besides, the two drugs have different adverse event profiles,

. . . which should be considered in clinical practice for treat-
Quality of evidence: -

Strength of the recommendation: - ment choice.
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Table 4.6.2. GRADE evidence profile table of oral atogepant versus placebo in chronic migraine

Effect

Ne of patients

Certainty assessment

Relative Absolute

Atogepant Placebo (95% Cl) (95% ClI)

Other

Indirectness Imprecision considerations

Study

Ne of

Importance

Quality

Risk of bias Inconsistency

design

studies

Change in monthly migraine days - Atogepant 30 mg twice daily oral vs Placebo

PPDPD  Ciritical

253 246 SMD 0.4 lower
High®

None

Not serious Not serious

Not
applicable®

Not

RCT

(0.6 lower to 5.59

serious

lower)

Change in monthly migraine days - Atogepant 60 mg oral vs Placebo

ODDPD  Critical

256 246 SMD 0.3 lower
High®

None

Not serious Not serious

Not
applicable®

Not

RCT

(0.5 lower to 0.1

serious

lower)

Only one trial; "Upgraded because of a very low risk of bias.

PICO 4.8.7. In subjects with any migraine (no distinc-
tion between episodic and chronic), are topiramate and val-
proate equivalent for migraine prevention (outcomes:
change in monthly headache/migraine days, persisting
monthly headache/migraine days, > 50% responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing topir-
amate (50 mg daily) to valproate (400 mg daily) in subjects
with any migraine (no distinction between episodic and
chronic) (652) that did not meet the criteria to be included
in the main evidence due to the absence of a pre-specified
sample size calculation. The risk of bias of the RCT was
high (Figure 4.8.11).

The RCT showed a slight benefit of topiramate over val-
proate considering the endpoint change in monthly headache
days (Figure 4.8.11). The quality of evidence for the outcome
was considered very low due to the low number of subjects
and high risk of bias. A further concern is that topiramate and
valproate were both used at lower doses than those tested in
placebo-controlled trials. No recommendation was issued
due to the low numbers of participants (<50 in each group).

Evidence-based recommendation for
PICO 4.8.7

None.
Quality of evidence: -
Strength of the recommendation: -

Safety and tolerability of topiramate compared with valproate.
In the head-to-head RCT of topiramate over valproate
for migraine (no distinction between episodic and
chronic), safety and tolerability were comparable between
the two drugs with a different profile of adverse events.
Notably, no dropouts were recorded in any of the two
groups. It is likely that valproate and topiramate had a
low proportion of adverse events because of the low
doses used in the RCT.

PICO 4.8.8. In subjects with episodic migraine, are
topiramate and propranolol equivalent for migraine
prevention (outcomes: change in monthly headache days,
persisting  monthly  headache/migraine  days, > 50%
responder rate)?

Main evidence. We found one RCT comparing topira-
mate (100 mg or 200 mg daily) to propranolol (160 mg
daily) in subjects with episodic migraine (628) that met
the criteria to be included in the main evidence. The risk
of bias of the RCT was low (Figures 4.8.12 and 4.8.13).

The RCT showed no difference between topiramate and
propranolol considering the endpoints change in monthly head-
ache days (Figure 4.8.12) and >50% responder (Figure 4.8.13).
The quality of evidence for both outcomes was considered
moderate (Table 4.8.3) due to the availability of only one
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Figure 4.6.7. Forest plot showing the comparison between oral rimegepant 75 mg and placebo for the outcome change in monthly
migraine days in any migraine (no distinction between episodic and chronic).

Figure 4.6.8. Forest plot showing the comparison between oral rimegepant 75 mg and placebo for the outcome >50% response rate
in patients with any migraine (no distinction between episodic and chronic).

RCT. Nevertheless, the RCT included a placebo group together
with active groups, which increases the reliability of findings.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.8.8

In subjects with episodic migraine, we suggest either
oral topiramate 100 mg or 200 mg daily or oral propran-
olol 160 mg daily as equivalent options for migraine
prevention.

Quality of evidence: Low (©HOO)

Strength of the recommendation: =

Safety and tolerability of topiramate compared with valproate.

In the head-to-head RCT of topiramate over propranolol for
chronic migraine, adverse events leading to treatment limi-
tation or discontinuation were more frequent in the topira-
mate 200 mg group (44%) compared with the topiramate
100 mg group (28%) and the propranolol 160 mg group
(20%). Therefore, based on safety data, it could be reason-
able to treat subjects with a 100 mg daily dose of topiramate

rather than the 200 mg daily dose, which could not give any
efficacy advantage while increasing the probability of toler-
ability issues.

PICO 4.8.9. In subjects with chronic migraine, are topir-
amate and propranolol equivalent for migraine prevention
(outcome: change in monthly headache/migraine days, per-
sisting monthly headache/migraine days, > 50% responder
rate)?

Main evidence. We found one RCT comparing oral topir-
amate (100 mg daily) with oral propranolol (160 mg daily)
in subjects with chronic migraine (656) that met the criteria
to be included in the main evidence. The risk of bias of the
RCT was low (Figure 4.8.14).

The RCT showed no benefit of topiramate over propran-
olol considering the outcome change in monthly headache
days (Figure 4.8.14). The quality of evidence for the
outcome was considered moderate (Table 4.8.4) due to
the availability of only one RCT.

Additional evidence. None.
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Figure 4.6.9. Summary of evidence-based recommendations on gepants for migraine prevention.

*patients with 4- 18 monthly migraine days.
**Only 30 mg twice a day or 60 mg daily.

Table 4.6.4. Patients in whom gepants should be used with care

Acute ischemic Disruption of the blood-brain barrier, e.g,,

stroke, TIA traumatic brain injury, meningitis
Subarachnoid Wound healing
hemorrhage
Acute coronary Inflammatory bowel disease
syndrome

COPD
Raynaud’s phenomenon

Angina pectoris
Severe constipation

used in lower doses if compared with those of placebo con-
trolled RCTs.

PICO 4.8.11. In subjects with any migraine (no
distinction between episodic and chronic), are topiramate
and amitriptyline equivalent for migraine prevention (out-
comes: change in monthly headache/migraine days, persist-
ing monthly headache/migraine days,>50% responder
rate)?

found one RCT
daily)  with

Main  evidence. We
topiramate (50 mg

comparing
amitriptyline

(recommended dose 25-100 mg daily) in subjects with
migraine (596) that met the criteria to be included in the
main evidence. The risk of bias of the RCT was low
(Figure 4.8.16).

The RCT showed that topiramate up to 100 mg daily was
at least as effective as amitriptyline 100 mg daily consider-
ing the outcome of >50% responder rate (Figure 4.8.16).
The quality of evidence for the outcome was considered
moderate (Table 4.8.6) due to the availability of only one
RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.8.11

In subjects with any migraine (no distinction between
episodic and chronic), based on efficacy data, we
suggest oral topiramate (100-200 mg daily) and oral
amitriptyline (25-150 mg daily) as equivalent options
for migraine prevention.

Quality of evidence: Low (@HOSO)

Strength of the recommendation: =
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Figure 4.7.1. Meta-analysis selection flow chart - monoclonal antibodies targeting the CGRP pathway.

PICO 4.8.12. In subjects with episodic migraine, are
topiramate and amitriptyline equivalent for migraine pre-
vention (outcomes: change in monthly headache/migraine
days, persisting monthly headache/migraine days, >50%
responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing topir-
amate (up to 200 mg daily) with amitriptyline (up to 150 mg
daily) in subjects with episodic migraine (589) that did not
meet the criteria to be included in the main evidence as it
did not pre-specify a sample size calculation. The risk of
bias of the RCT was serious (Figure 4.8.17).

The RCT showed that topiramate was at least as effect-
ive as amitriptyline considering the outcome of monthly
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Figure 4.7.2. RCTs selection flow chart - monoclonal antibodies targeting the CGRP pathway.

*trials published since October 2020 were screened.

Figure 4.7.3. Forest plot showing the comparison between intravenous eptinezumab (100 or 300 mg quarterly) and placebo for the
outcome change in monthly migraine days in patients with episodic migraine at 12 weeks.

headache days (Figure 4.8.17). The quality of evidence for
the outcome was considered very low due to the availability
of only one RCT.

Evidence-based recommendation for
PICO 4.8.12

In subjects with episodic migraine, we suggest oral
topiramate (200 mg daily) and oral amitriptyline (150
mg daily) as equivalent options for migraine prevention.
Quality of evidence: Very low (POSO)

Strength of the recommendation: =

Safety and tolerability of topiramate compared with
amitriptyline. In the head-to-head RCTs of topiramate
versus amitriptyline for migraine (no distinction between

episodic and chronic), the safety profile was comparable
between the two drugs.

PICO 4.8.13. In subjects with any migraine (no distinc-
tion between episodic and chronic), are topiramate and flu-
narizine equivalent for migraine prevention (outcomes:
change in monthly headache/migraine days, persisting
monthly headache/migraine days, > 50% responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing topir-
amate (100 mg daily) with flunarizine (5 mg daily) and a
combination of the two drugs in subjects with migraine
(634) that did not meet the criteria to be included in the
main evidence due to the lack of sample size calculation.
The risk of bias of the RCT was high (Figure 4.8.18). For
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Figure 4.7.4. Forest plot showing the comparison between intravenous eptinezumab (100 and 300 mg quarterly) and placebo for the
outcome >50% response rate in patients with episodic migraine at 12 weeks.

the present analysis, we considered the topiramate and flu-
narizine arm and discarded the arm of combination
treatment.

The RCT did not show any difference between topira-
mate up to 100 mg daily and flunarizine 5 mg daily consid-
ering the outcome of >50% response rate (Figure 4.8.18).
No recommendation was issued due to the low numbers
of participants (<50 in each group).

Evidence-based recommendation for
PICO 4.8.13

None.
Quality of evidence: -
Strength of the recommendation: -

Safety and tolerability of topiramate compared with
flunarizine. In the head-to-head RCTs of topiramate over
flunarizine for migraine, adverse events leading to treatment
limitation or discontinuation were comparable between the
two groups, in the absence of dropouts. However, the high
risk of bias of the included RCT did not allow to draw con-
clusions on potential safety differences.

PICO 4.8.14. In subjects with any migraine (no distinc-
tion between episodic and chronic), are topiramate and
lamotrigine equivalent for migraine prevention (outcomes:
change in monthly headache/migraine days, persisting
monthly headache/migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing topira-
mate (50 mg daily) with lamotrigine (50 mg daily) in sub-
jects with migraine (638) that met the criteria to be

included in the main evidence. The risk of bias of the
RCT was high (Figures 4.8.19 and 4.8.20).

The RCT did not show any difference between topira-
mate 50 mg daily and lamotrigine 50 mg daily considering
the outcomes of change in monthly headache days
(Figure 4.8.19) and >50% responder rate (Figure 4.8.20).
The quality of evidence for both outcomes was considered
low (Table 4.8.7) due to the availability of only one RCT
and the high risk of bias. Nevertheless, the RCT included
a placebo group together with active groups, which
increases the reliability of findings.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.8.14

In subjects with any migraine (no distinction between
episodic and chronic), we suggest oral topiramate 50
mg daily and oral lamotrigine 50 mg daily as equivalent
options for migraine prevention.

Quality of evidence: Very low (OOO)

Strength of the recommendation: =

Safety and tolerability of topiramate vs lamotrigine. Although
numerically higher (15% vs 10%), the rate of adverse
events in patients treated with topiramate 50 mg did not sig-
nificantly differ from that of patients treated with lamotri-
gine 50 mg daily. Notably, the two doses of both drugs
were lower than those used in comparable RCTs and
lower than those commonly used in clinical practice.
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Figure 4.7.5. Forest plot showing the comparison between intravenous eptinezumab (100 or 300 mg quarterly) and placebo for the
outcome change in monthly migraine days in patients with chronic migraine at 12 weeks.

Figure 4.7.6. Forest plot showing the comparison between intravenous eptinezumab (100 or 300 mg quarterly) and placebo for the
outcome >50% response rate in patients with chronic migraine at 12 weeks.

PICO 4.8.15. In subjects with episodic migraine, are
topiramate and zonisamide equivalent for migraine preven-
tion (outcomes: change in monthly headache/migraine
days, persisting monthly headache/migraine days, >50%
responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing topir-
amate 100 mg daily to zonisamide 200 mg daily in subjects
with episodic migraine (624). This RCT did not meet the
quality criteria for main evidence and therefore the
quality of evidence was considered low.

The study did not show differences between topiramate
up to 100 mg daily and zonisamide up to 200 mg daily
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Figure 4.7.7. Forest plot showing the comparison between intravenous eptinezumab (100 or 300 mg quarterly) and placebo for the
outcome change in monthly migraine days in patients with any migraine (no distinction between episodic and chronic) at 24 weeks.

Figure 4.7.8. Forest plot showing the comparison between intravenous eptinezumab (100 or 300 mg quarterly) and placebo for the
outcome >50% response rate in patients with any migraine (no distinction between episodic and chronic) at 24 weeks.

considering the outcomes of persisting monthly headache
days (Figure 4.8.21) and >50% responder rate Evidence-based recommendation for
(Figure 4.8.22). The quality of evidence for both outcomes | PICO 4.8.15

was considered very low due to the availability of only one
RCT and the high risk of bias. No recommendation was
issued due to the low numbers of participants (<50 per

group).

None.
Quality of evidence: -
Strength of recommendation: -
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Figure 4.7.9. Forest plot showing the comparison between subcutaneous erenumab (70 or 140 mg every 4 weeks) and placebo for
the outcome change in monthly migraine days in patients with episodic migraine at 12 or 24 weeks.

Figure 4.7.10. Forest plot showing the comparison between subcutaneous erenumab (70 or 140 mg every four weeks) and placebo
for the outcome >50% response rate in patients with episodic migraine at 12 or 24 weeks.
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Figure 4.7.11. Forest plot showing the comparison between subcutaneous erenumab (70 or 140 mg every 4 weeks) and placebo for
the outcome change in monthly migraine days in patients with chronic migraine at 12 or 24 weeks.

Figure 4.7.12. Forest plot showing the comparison between subcutaneous erenumab (70 or 140 mg every 4 weeks) and placebo for
the outcome >50% response rate in patients with chronic migraine at 12 weeks.

Safety and tolerability of topiramate compared with PICO 4.8.16. In subjects with episodic migraine, are val-
zonisamide. The RCT comparing topiramate with zonisa- proate and cinnarizine equivalent for migraine prevention (out-
mide did not find differences in the safety of the two comes: change in monthly headache/migraine days, persisting
drugs. It should be noted that the evidence base for topira- monthly headache/migraine days, > 50% responder rate)?
mate is much larger than that of zonisamide, which does not

have a placebo-controlled trial for migraine prevention. Main evidence. None.
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Figure 4.7.13. Forest plot showing the comparison between subcutaneous fremanezumab (225 mg monthly or 675 mg quarterly) and
placebo for the outcome change in monthly migraine days in patients with episodic migraine at 12 weeks.

Figure 4.7.14. Forest plot showing the comparison between subcutaneous fremanezumab (225 mg monthly or 675 mg quarterly) and
placebo for the outcome >50% response rate in patients with episodic migraine at 12 weeks.
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Figure 4.7.15. Forest plot showing the comparison between subcutaneous fremanezumab (225 mg monthly plus 675 mg loading dose
or 675 mg quarterly) and placebo for the outcome change in monthly migraine days in patients with chronic migraine at 12 weeks.

Figure 4.7.16. Forest plot showing the comparison between subcutaneous fremanezumab (225 mg monthly plus 675 mg loading dose
or 675 mg quarterly) and placebo for the outcome >50% response rate in patients with chronic migraine at 12 weeks.
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Figure 4.7.17. Forest plot showing the comparison between subcutaneous galcanezumab (120 mg monthly plus 240 mg loading dose)
and placebo for the outcome change in monthly headache/migraine days in patients with episodic migraine at 3 or 6 months.

Figure 4.7.18. Forest plot showing the comparison between galcanezumab (120 mg monthly plus 240 mg loading dose) and placebo
for the outcome >50% responder rate in patients with episodic migraine at 3 or 6 months.

Additional evidence. We found two RCTs comparing
valproate to cinnarizine in subjects with episodic
migraine (648,655). Those RCTs did not meet the pre-
defined quality criteria (Figures 4.8.23 and 4.8.24) and
for this reason the quality of evidence was considered
very low.

The studies did not show differences between
valproate (400 mg or 600 mg daily) and cinnarizine
(50 mg or 75 mg daily) considering the outcome of persist-
ing monthly headache days (Figure 4.8.23), nor between
valproate 600 mg daily and cinnarizine 75 mg daily
considering the outcome and >50% responder rate
(Figure 4.8.24).

Evidence-based recommendation for
PICO 4.8.16

In subjects with episodic migraine, we suggest oral val-
proate (400 or 600 mg daily) and oral cinnarizine (50 or
75 mg daily) as equivalent options for migraine
prevention.

Quality of evidence: very low (DESES0O).

Strength of recommendation: = .

Safety and tolerability of valproate compared with cinnarizine.
The tolerability of valproate and cinnarizine was
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Figure 4.7.19. Forest plot showing the comparison between subcutaneous galcanezumab (120 mg monthly plus 240 mg loading dose)
and placebo for the outcome change in monthly headache/migraine days in patients with chronic migraine at 3 months.

Figure 4.7.20. Forest plot showing the comparison between subcutaneous galcanezumab (120 mg monthly plus 240 mg loading dose)
and placebo for the outcome >50% response rate in patients with chronic migraine at 3 months.

An additional RCT compared amitriptyline at a daily
oral dosage of 25 mg and venlafaxine at a daily oral dose
of 37.5 mg (875). The RCT could not be included in quan-
titative analyses as it did not contain the outcomes consid-
ered for quantitative analyses. The RCT showed no
difference in efficacy between amitriptyline and venlafax-
ine in decreasing the number of monthly headache
attacks. Conversely, amitriptyline showed a worse tolerabil-
ity profile, as the adverse drug reactions in the amitriptyline
group exceeded those of the venlafaxine group.

In subjects with any migraine (no distinction between
episodic and chronic) we suggest oral amitriptyline 75
mg daily and oral venlafaxine 150 mg daily as equiva-
lent options for migraine prevention.

Quality of evidence: Very low (§S606)

Strength of recommendation: Weak (=)

Evidence-based recommendation for
PICO 4.8.18

Safety and tolerability of amitriptyline compared with
venlafaxine. Safety and tolerability of the two drugs were
comparable in the only available head-to-head RCT. The
evidence base for placebo-controlled RCTs is higher for
amitriptyline than for venlafaxine. However, venlafaxine
has a better antidepressant profile than amitriptyline.



Ornello et al. 271

9 _ _ Therefore, in patients with depressive comorbidities venla-
c . . .
8 g g faxine could be a suitable option.
8 5 S PICO 4.8.19. In subjects with any migraine (no
E distinction between episodic and chronic), are amitriptyline
> % - % c and citalopram equivalent for migraine prevention (out-
s P :%" Py %’ comes: change in monthly headache/migraine days, persist-
1/ ® ® ing monthly headache/migraine days,>50% responder
. = . 9 rate)?
9o [
3 g 9=
o ‘E T 23 g g Main evidence. None.
< 0o ¢ RS £
g = ; 3 3 - 9 . . . .
50 g 52 E - "g E Additional evidence. We found one RCT comparing ami-
ﬁ § z '\;—/ 2 8 triptyline (50 mg daily) to citalopram (20 mg daily) in sub-
<= = jects with migraine (591). The RCT did not meet the
—_ Q9 pre-defined quality criteria (Figure 4.8.27) and for this
- % g ' N s reason the quality of evidence was considered low.
(%} . . . . . oy
N ﬁ ?g ° g=- The study did showed the superiority of amytriptiline
© - 18 over citalopram considering the outcome of persisting
g & © < monthly headache days (Figure 4.8.27). The quality of evi-
— ™M O . . ey
= % “;, é L t dence was considered low due to the availability of only
2 8l o~ one RCT. It should also be noted that citalopram was not
§ g tested against placebo for migraine prevention. No recom-
- g ':'é £ mendation was issued due to low numbers of participants
=) 0 -~
HIE: s| 3 g S 2 (<50 per group).
glel g8~ 88
g (¢} R @ o~
g2l &% 8
I . .
£ L 8 Evidence-based recommendation for
o
3 o & ¢ PICO 4.8.19
g ST o 4% o
- 51 S5 o 5 None.
j —_— (9]
3 I rveee §Z Quality of evidence: -
o 9 G E 5’ .
g g 5| o 8 Strength of recommendation: -
0 v - 3
[} o~ n
€ S| w3 o 3
3 L2130 2 0
) B i S T . . L _
< gl 3 T3 PICO 4.8.20. In subjects with any migraine (no distinc-
5 sl &8 <3 ion b isodic and chroni lafaxine and
g, gl E2 5 9 tion between episodic and chronic), are venlafaxine an
g “1g. S nortriptyline plus propranolol equivalent for migraine pre-
§ 8 = 3 g 3 vention (outcome: change in monthly headache/migraine
g S g g ? 8 days, persisting monthly headache/migraine days, > 50%
8 5 iR z <} responder rate)?
7] _C () Z —_ Z
c &
.§ > 8 9 20 9 Main evidence. None.
k) g w2 i)
o b o .
8 § c., g S g Additional evidence. We found one RCT comparing ven-
= g :’fzg 9 '25 lafaxine (37.5 mg daily) to nortriptyline (25 mg daily) plus
o . . . . . .
5 = g % propranolol (40 mg daily) in subjects with migraine (601).
g - _5 .9 g 9 The RCT did not meet the pre-defined quality criteria
g S In22 222 (Figure 4.8.28) and for this reason the quality of evidence
= o Q Q .
3 28| <« © =@ was considered low.
ol e E" 8 The study did not show differences between venlafaxine
Sl el o 5 ‘g’ 5 - 5 and nortriptyline plus propranolol considering the outcome
© g 37 £ g 2 of persisting monthly headache days (Figure 4.8.28). The
. 2| v o . . .
S © £ gL quality of evidence was considered very low due to the
o P . ye . . .
M £ wl % o availability of only one RCT and to the high risk of bias.
3 g ° § E S No recommendation was issued due to the low number of
ol N ..
Fl1S128[0w Al participants (<50 per group).




272 Cephalalgia 45(4)

Figure 4.7.21. Summary of evidence-based recommendations on CGRP mAbs for migraine prevention.
*240 mg loading dose.
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Evidence-based recommendation for
PICO 4.8.20

None.
Quality of evidence: -
Strength of recommendation: -

PICO 4.8.21. In subjects with any migraine (no distinc-
tion between episodic and chronic), are propranolol and
candesartan equivalent for migraine prevention (outcomes:
change in monthly headache/migraine days, persisting
monthly headache/migraine days, > 50% responder rate)?

Main evidence. We found one RCT comparing
propranolol (160 mg daily) to candesartan (16 mg daily)
for migraine prevention (709). The RCT met the quality cri-
teria for main evidence (Figure 4.8.30) and had a low risk of
bias.

The study did not show differences between propranolol
and candesartan considering the outcomes of persisting

Table 4.7.10. Conditions in whom monoclonal antibodies
targeting the CGRP pathway should be used with caution

Acute ischemic Disruption of the blood-brain barrier, e.g.,

stroke, TIA traumatic brain injury, meningitis
Subarachnoid Wound healing
hemorrhage
Acute coronary Inflammatory bowel disease
syndrome

Chronic obstructive pulmonary disease
Raynaud’s phenomenon

Angina pectoris
Severe constipation

monthly headache days (Figure 4.8.29) and >50%
responder rate (Figure 4.8.30). The quality of evidence
was considered moderate (Table 4.8.8) due to the availabil-
ity of only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.8.21

In subjects with any migraine (no distinction between
episodic and chronic), we suggest oral propranolol
(160 mg daily) and candesartan (16 mg daily) as equiva-
lent options for migraine prevention.

Quality of evidence: Moderate (DDDO)

Strength of recommendation: Weak (=)

PICO 4.8.22. In subjects with any migraine (no
distinction between episodic and chronic), are propranolol
and nortriptyline equivalent for migraine prevention
(outcomes: change in monthly headache/migraine days,
persisting monthly  headache/migraine  days, > 50%
responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing pro-
pranolol (80 mg daily) to nortriptyline (40 mg daily) for
migraine prevention (705). The RCT did not meet the pre-
defined quality criteria (Figure 4.8.32) due to the lack of a
pre-specified sample size calculation and had a high risk
of bias.

The study did not show differences between propranolol
and nortriptyline considering the outcome >50% responder

Figure 4.8.1. Flow chart of study selection.
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Table 4.8.1. PICO structure of randomized controlled trials included in the present chapter

Migraine type

Question Reference (Population) Drug | Drug 2 Outcomes
| (836) Any Erenumab (70mg or 140mg Topiramate (up to 100mg  Change in monthly headache
monthly) daily) days, >50% responder rate
2 (662) Chronic OnabotulinumtoxinA (200 Topiramate (up to 100mg  >50% responder rate
U quarterly) daily)
(663) Chronic OnabotulinumtoxinA (100 Topiramate (up to 100mg  >50% responder rate
IU quarterly) daily)
3 (766) Any OnabotulinumtoxinA (100  Valproate (500mg daily) Change in monthly migraine
U quarterly) days
4 (590) Chronic OnabotulinumtoxinA (250 Amitriptyline (25-50 mg ~ >50% responder rate
U quarterly) daily)
5 (659) Episodic Topiramate (50 mg daily)  Valproate (400 mg daily)  Persisting monthly headache
days, >50% responder rate
6 (880) Chronic Topiramate (75 mg daily) ~ Valproate (750 mg daily) ~ Change in monthly headache
days, >50% responder rate
7 (657) Any Topiramate (50 mg daily) ~ Valproate (400 mg daily) =~ Change in monthly headache
days
8 (633) Episodic Topiramate (100 mg or 200 Propranolol (160 mg daily) Change in monthly headache
mg daily) days, >50% responder rate
9 (661) Chronic Topiramate (100 mg daily)  Propranolol (160 mg daily) Change in monthly headache
days
10 (654) Any Topiramate (50 mg daily)  Propranolol (80 mg daily) Change in monthly headache
days
Il (881) Any Topiramate (50 mg daily)  Amitriptyline (25-100 mg >50% responder rate
daily)
12 (590) Episodic Topiramate (up to 200 mg  Amitriptyline (up to 150  Persisting monthly headache
daily) mg daily) days
13 (639) Any Topiramate (100 mg daily)  Flunarizine (5 mg daily) Persisting monthly headache
days, >50% responder rate
14 (644) Any Topiramate (50 mg daily) Lamotrigine (50 mg daily)  Persisting monthly headache
days, >50% responder rate
15 (628) Episodic Topiramate (100 mg daily)  Zonisamide (200 mg daily) Persisting monthly headache
days, >50% responder rate
16 (653) Any Valproate (400 mg daily) Cinnarizine (50 mg daily)  Change in monthly headache
days, >50% responder rate
(660) Any Valproate (600 mg daily) Cinnarizine (75 mg daily)  Change in monthly headache
days, >50% responder rate
17 (882) Any Valproate (1000 mg daily) ~ Amitriptyline (100 mg Persisting monthly headache
daily) days
18 (587) Any Amitriptyline (75 mg daily) Venlafaxine (150 mg daily) Persisting monthly headache
days
(883) Any Amitriptyline (25 mg daily) Venlafaxine (37,5 mg daily) Persisting monthly headache
days
19 (593) Any Amitriptyline (50 mg daily) Citalopram (20 mg daily)  Persisting monthly headache
days
20 (884) Any Venlafaxine (37.5 mg daily) Nortriptyline (25 mg daily) Persisting monthly headache
+ Propranolol (40 mg days
daily)
21 (715) Any Propranolol (160 mg daily) Candesartan (16 mg daily) Persisting monthly headache
days, >50% responder rate
22 711) Any/Chronic Propranolol (80 mg daily)  Nortriptyline (40 mg daily) >50% responder rate
23 (885) Any Metoprolol (200 mg daily)  Flunarizine (10 mg daily) ~ Change in monthly migraine
days
24 (886) Any Metoprolol (200 mg daily)  Acetylsalicylic acid (300 mg Persisting monthly headache

daily)

(continued)
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Table 4.8.1. (continued)

Migraine type

Question Reference (Population) Drug | Drug 2 Outcomes
days, change in monthly
headache days
25 (701) Any Propranolol (180 mg daily) Nifedipine (90 mg daily) Persisting monthly headache
days
26 (841) Any Galcanezumab (120 mg Rimegepant (75 mg eeey  Change in monthly migraine
monthly) other day) days, >50% responder rate
Expert-based (876) Any Valproate (1000-2000 mg  Propranolol (60-240 mg  >50% responder rate
opinion daily) daily)
(704) Any Propranolol (160 mg daily) Flunarizine (5 or 10 mg Persisting monthly headache
daily) days, >50% responder rate
(702) Any Propranolol (40 mg daily)  Flunarizine (10 mg daily)  Persisting monthly headache
days, change in monthly
headache days
(706) Any Propranolol (160 mg daily) Flunarizine (10 mg daily)  Persisting monthly headache
days, change in monthly
headache days
(877) Any Propranolol (60 mg daily)  Flunarizine (10 mg daily)  Persisting monthly headache
days
(707) Any Propranolol (80 mg daily)  Timolol (20 mg daily) -

Figure 4.8.2. Forest plot showing the comparison between subcutaneous erenumab (70 mg or 140 mg monthly) and oral topiramate
(up to 100 mg daily) for the outcome change in monthly headache days in patients with any migraine (no distinction between episodic

and chronic).

Figure 4.8.3. Forest plot showing the comparison between subcutaneous erenumab (70 mg or 140 mg monthly) and oral topiramate
(up to 100 mg daily) for the outcome >50% response rate in patients with any migraine (no distinction between episodic and chronic).
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Table 4.8.2. GRADE evidence profile table for subcutaneous erenumab versus oral topiramate in any migraine (no distinction between episodic and chronic)

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

Topiramate  (95% Cl)

Erenumab

Inconsistency

design

studies

Change in monthly migraine days - Erenumab 70 or 140 mg subcutaneous vs Topiramate 100 mg oral

dPpoe  Critical

SMD 7.7 lower

385

Not Serious®  Not serious None 383

applicable®

Not

RCT

Low

(8.1 lower to 7.3

serious

lower)

>50% res

ponder rate - Erenumab 70 or 140 mg subcutaneous vs Topiramate 100 mg oral

243 more per @®OOO  Critical

RR 1.78

121/388
(31.2%)

215/388
(55.4%)

Not Serious®  Not serious None

applicable®

Not

RCT

1.000 Low

(from 156 more to

(1.50 to

serious

2.11)

346 more)

Only one trial; ®Primary outcome of the trial was tolerability and not efficacy.

rate (Figure 4.8.31). The quality of evidence was consid-
ered very low due to the availability of only one RCT
and the high risk of bias. It should be mentioned that nor-
triptyline does not have any placebo-controlled RCT. No
recommendation was issued due to the low numbers of par-
ticipants (<50 per group).

Evidence-based recommendation for
PICO 4.8.22

None.
Quality of evidence: -
Strength of recommendation: -

PICO 4.8.23. In subjects with any migraine (no distinc-
tion between episodic and chronic), are metoprolol and flu-
narizine equivalent for migraine prevention (outcomes:
change in monthly headache/migraine days,>50%
responder rate)?

Main evidence. We found one RCT comparing metopro-
lol (200 mg daily) with flunarizine (10 mg daily) in subjects
with migraine (876). The risk of bias was unclear
(Figure 4.8.32).

The RCT showed superiority of flunarizine over meto-
prolol for the outcome change in monthly migraine days
(Figure 4.8.32). The quality of evidence for the outcome
was considered low as there was only one available RCT
with low numbers and an unclear risk of bias.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.8.23

In subjects with any migraine (no distinction between
episodic and chronic), we suggest oral flunarizine (10
mg daily) over oral metoprolol (200 mg daily) for
migraine prevention.

Quality of evidence: Low (DHOO).

Strength of the recommendation: Weak (1)

PICO 4.8.24. In subjects with any migraine (no distinc-
tion between episodic and chronic), are metoprolol and
acetylsalicylic acid equivalent for migraine prevention (out-
comes: change in monthly headache/migraine days, persist-
ing monthly headache/migraine days,>50% responder
rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
metoprolol (80 mg daily) to oral acetylsalicylic acid (300
mg daily) for migraine prevention (699). The RCT did
not meet the quality criteria for main evidence due to the
lack of a sample size calculation and had a high risk of bias.
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Figure 4.8.4. Forest plot showing the comparison between intramuscular onabotulinumtoxinA (100-200 units) and oral topiramate
(up to 100 mg daily) for the outcome >50% response rate in patients with chronic migraine.

Figure 4.8.5. Forest plot showing the comparison between intramuscular onabotulinumtoxinA (100 units) and oral valproate (250 mg
bid) for the outcome change in monthly migraine days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.6. Forest plot showing the comparison between intramuscular onabotulinumtoxinA (250 U quarterly) and oral
amitriptyline (25-50 mg daily) for the outcome >50% response rate in patients with chronic migraine.

Figure 4.8.7. Forest plot showing the comparison between oral topiramate 50 mg daily and oral valproate 400 mg daily for the
outcome persisting monthly headache days in patients with episodic migraine.
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Figure 4.8.8. Forest plot showing the comparison between oral topiramate 50 mg daily and oral valproate 400 mg daily for the
outcome >50% response rate in patients with episodic migraine.

Figure 4.8.9. Forest plot showing the comparison between oral topiramate 75 mg daily and oral valproate 750 mg daily for the
outcome persisting monthly headache days in patients with chronic migraine.

Figure 4.8.10. Forest plot showing the comparison between oral topiramate 75 mg daily and oral valproate 750 mg daily for the
outcome >50% response rate in patients with chronic migraine.
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Figure 4.8.11. Forest plot showing the comparison between oral topiramate 50 mg daily and oral valproate 400 mg daily for the
outcome change in monthly headache days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.12. Forest plot showing the comparison between oral topiramate 100 mg or 200 mg daily and oral propranolol 160 mg
daily for the outcome change in monthly headache days in patients with episodic migraine.

Figure 4.8.13. Forest plot showing the comparison between oral topiramate 100 mg or 200 mg daily and oral propranolol 160 mg
daily for the outcome >50% response rate in patients with episodic migraine.
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Table 4.8.10. GRADE evidence profile table for subcutaneous galcanezumab (120 mg monthly with 240 mg loading dose) vs oral rimegepant dispersible tablets (75 mg every other day)

in patients with any migraine (no distinction between episodic and chronic)

Effect

Ne of patients

Certainty assessment

Absolute

Relative

Other

Indirectness Imprecision considerations

Risk of
bias

Study

Ne of

Importance

Quality

(95% Cl)

(95% Cl)

Galcanezumab  Rimegepant

Inconsistency

design

studies

Change in monthly headache days — Galcanezumab 120 mg monthly subcutaneous vs Rimegepant 75 mg every other day oral

Critical

SMD 0.2 lower (0.3 ®OHO

284

269

None

Not serious Not serious

Not

applicable®
>50% responder rate - Galcanezumab 120 mg monthly subcutaneous vs Rimegepant 75 mg every other day oral

Not

serious

RCT

lower to 0.0 higher) Moderate

Critical

12 more per 1.000 ©HDO

RR 1.02

173/284
(60.9%)

167/269
(62.1%)

None

Not serious Not serious

Not

applicable®

Not

serious

RCT

(from 67 less to 97 Moderate

(0.89 to

more)

1.16)

*Only one trial.

The study showed superiority of metoprolol over acetyl-
salicylic acid for the outcomes of persisting monthly head-
ache days (Figure 4.8.33) and change in monthly headache
days (Figure 4.8.34). The quality of evidence was consid-
ered very low due to the availability of only one RCT
and the high risk of bias.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.8.24

In subjects with any migraine (no distinction between
episodic and chronic), we suggest oral metoprolol
(200 mg daily) over oral acetylsalicylic acid (300 mg
daily) for migraine prevention.

Quality of evidence: Very low (§OO6)

Strength of the recommendation: Weak (1)

PICO 4.8.25. In subjects with any migraine (no distinc-
tion between episodic and chronic), are propranolol and
nifedipine equivalent for migraine prevention (outcomes:
change in monthly headache/migraine days, persisting
monthly headache/migraine days, > 50% responder rate)?

Main evidence. None.

Additional evidence. We found one RCT comparing oral
propranolol (60 mg three times per day - TID) to nifedipine
(30 mg three times per day - TID) for migraine prevention
(701). The RCT did not meet the criteria for main evidence
(Figure 4.8.35) due to the lack of a pre-specified sample size
calculation and had a high risk of bias.

The study showed not significant difference between the
two drugs for the outcome of persisting monthly headache
days (Figure 4.8.35). The quality of evidence was consid-
ered very low due to the availability of only one RCT
and the high risk of bias. No recommendation was issued
due to the low numbers of participants (<50 per group).

Evidence-based recommendation for
PICO 4.8.25

None.
Quality of evidence: -
Strength of recommendation: -

PICO 4.8.26. In subjects with episodic migraine, are
galcanezumab and rimegepant equivalent for migraine pre-
vention (outcomes: change in monthly headache/migraine
days, persisting monthly headache/migraine days, >50%
responder rate)?

Main evidence. We found one RCT comparing subcuta-
neous galcanezumab 120 mg monthly (with 240 mg loading
dose) with oral rimegepant 75 mg (dispersible tablets) every
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Figure 4.8.14. Forest plot showing the comparison between oral topiramate 100 mg daily and oral propranolol 160 mg daily for the
outcome change in monthly headache days in patients with chronic migraine.

Figure 4.8.15. Forest plot showing the comparison between oral topiramate 50 mg daily and oral propranolol 80 mg daily for the
outcome change in monthly headache days in patients with any migraine (no distinction between episodic and chronic).

other day (842) that met the criteria for main evidence. The
risk of bias was considered low. The RCT showed no differ-
ence between galcanezumab and rimegepant considering
the outcome of change in monthly migraine days
(Figure 4.8.36) and >50% response rate (Figure 4.8.37).
The quality of evidence was considered moderate
(Table 4.8.25) due to the availability of only one RCT.

Additional evidence. None.

Evidence-based recommendation for
PICO 4.8.26

In subjects with episodic migraine, we recommend sub-
cutaneous galcanezumab (120 mg monthly with 240 mg
loading dose) and oral rimegepant dispersible tablets (75
mg every other day) as equivalent options for migraine
prevention.

Quality of evidence: Moderate (DDDO)

Strength of recommendation: Strong (=)

Safety and tolerability of galcanezumab compared with
rimegepant. Both galcanezumab and rimegepant act on
the CGRP pathway, the former as a ligand and the latter

as a receptor antagonist. The safety profile of both drugs
is excellent due to their specific mechanism of action.
Both drugs should be used with caution in patients with pre-
vious vascular events, Raynaud’s phenomenon, severe con-
stipation, and bowel disease (see Sections 4.6 and 4.7).
Given the equivalent efficacy of the two drugs, patients’
preference and attitude toward the route of administration
(oral or subcutaneous) is important. The oral route might
be preferable for patients who do not manage injections,
while the subcutaneous route could be preferable in those
with poor compliance to oral medications.

Summary of evidence for head-to-head
comparison trials of preventive treatments

Figure 4.8.38 shows the summary of evidence for compar-
isons reported in the present section.

Expert-based opinion

Topic: Other head-to-head comparisons between preventive
treatments. Suggestion 1: In subjects with any migraine
(no distinction between episodic and chronic), valproate
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Figure 4.8.16. Forest plot showing the comparison between oral topiramate 100 mg daily and oral amitriptyline 25—-100 mg daily for
the outcome >50% response rate in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.17. Forest plot showing the comparison between oral topiramate 200 mg daily and oral amitriptyline 150 mg daily for the
outcome monthly headache days in patients with episodic migraine.

Figure 4.8.18. Forest plot showing the comparison between oral topiramate 100 mg and oral flunarizine 5 mg daily for the outcome
50% response rate in patients with any migraine (no distinction between episodic and chronic).
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Figure 4.8.19. Forest plot showing the comparison between oral topiramate 50 mg and oral lamotrigine 50 mg daily for the outcome
change in monthly headache days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.20. Forest plot showing the comparison between oral topiramate 50 mg and oral lamotrigine 50 mg daily for the outcome
>50% response rate in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.21. Forest plot showing the comparison between oral topiramate 100 mg and oral zonisamide 200 mg daily for the
outcome persisting monthly headache days in patients with episodic migraine.

and propranolol might be equivalent for migraine
prevention.

Rationale 1: We found one RCT comparing valproate
(1000-2000 mg daily) to propranolol (60-180 mg daily)
in subjects with migraine (877). The RCT was single-

blinded and did not meet the pre-defined quality criteria
and for this reason the quality of evidence was considered
very low. The RCT included 32 subjects, 15 randomized
to divalproex and 17 to propranolol, followed-up for 12
weeks. No difference was found between the two drugs
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Figure 4.8.22. Forest plot showing the comparison between oral topiramate 100 mg and oral zonisamide 200 mg daily for the
outcome >50% response rate in patients with episodic migraine.

Figure 4.8.23. Forest plot showing the comparison between oral valproate (400 or 600 mg daily) and oral cinnarizine (50 or 75 mg
daily) for the outcome persisting monthly headache days in patients with episodic migraine.

Figure 4.8.24. Forest plot showing the comparison between oral valproate (600 mg daily) and oral cinnarizine (75 mg daily) for the
outcome >50% response rate in patients with episodic migraine.
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Figure 4.8.25. Forest plot showing the comparison between valproate (1000 mg daily) and amitriptyline (100 mg daily) for the
outcome persisting monthly headache days in patients with episodic migraine.

Figure 4.8.26. Forest plot showing the comparison between oral amitriptyline 75 mg daily and oral venlafaxine 150 mg daily for the
outcome persisting monthly headache days in patients with migraine (no distinction between episodic and chronic).

Figure 4.8.27. Forest plot showing the comparison between oral amitriptyline 50 mg daily and oral citalopram 20 mg daily for the
outcome persisting monthly headache days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.28. Forest plot showing the comparison between oral venlafaxine 37.5 mg daily and oral nortriptyline 25 mg daily plus
propranolol 40 mg daily for the outcome persisting monthly headache days in patients with any migraine (no distinction between
episodic and chronic).
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Figure 4.8.29. Forest plot showing the comparison between oral propranolol 160 mg daily and oral candesartan 16 mg daily for the
outcome persisting monthly headache days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.30. Forest plot showing the comparison between oral propranolol 160 mg daily and oral candesartan |6 mg daily for the
outcome >50% response rate in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.31. Forest plot showing the comparison between propranolol 80 mg daily and nortriptyline 40 mg daily for the outcome
>50% response rate in patients with any migraine (no distinction between episodic and chronic).

considering change in monthly migraine days and >50% Rationale 2: We found one RCT comparing propranolol
response rate. (160 mg daily) to flunarizine (5-10 mg daily) in subjects

Suggestion 2: In subjects with episodic migraine, pro-  with episodic migraine (704). The RCT met the quality cri-
pranolol and flunarizine might be equivalent for migraine teria, but did not measure the requested efficacy parameters,
prevention. as it assessed migraine attacks instead of migraine days.
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Figure 4.8.32. Forest plot showing the comparison between oral metoprolol 200 mg daily and oral flunarizine 10 mg daily for the
outcome change in monthly migraine days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.33. Forest plot showing the comparison between oral metoprolol 200 mg daily and oral acetylsalicylic acid 300 mg daily
for the outcome persisting monthly headache days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.34. Forest plot showing the comparison between oral metoprolol 200 mg daily and oral acetylsalicylic acid 300 mg daily
for the outcome change in monthly headache days in patients with any migraine (no distinction between episodic and chronic).

Figure 4.8.35. Forest plot showing the comparison between oral propranolol 60 mg three times per day and oral nifedipine 30 mg
three times per day for the outcome persisting monthly headache days in patients with any migraine (no distinction between episodic
and chronic).
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Figure 4.8.36. Forest plot showing the comparison between subcutaneous galcanezumab (120 mg monthly with 240 mg loading dose)
and oral rimegepant dispersible tablet (75 mg every other day) for the outcome change in monthly migraine days in patients with any

migraine (no distinction between episodic and chronic).

Figure 4.8.37. Forest plot showing the comparison between subcutaneous galcanezumab (120 mg monthly with 240 mg loading dose)
and oral Rimegepant dispersible tablet (75 mg every other day) for the outcome >50% response rate in patients with episodic migraine.

The RCT randomized 808 subjects with episodic migraine
to flunarizine 5 mg daily (n =263), flunarizine 10 mg daily
(n=275) or propranolol 160 mg daily (n=270). Mean
(95% confidence interval) monthly migraine attacks
decreased from 3.1 (2.3-3.9) to 2.0 (1.8-2.2) in the flunar-
izine 5 mg group, from 3.0 (2.1-3.8) to 1.9 (1.7-2.1) in the
flunarizine 10 mg group, and from 3.0 (2.9-3.2) to 1.9 (1.7—
2.0) in the propranolol 160 mg group. All decreases were
statistically significant. Proportions of responders -
defined as >50% decrease in migraine attacks from run-in
to follow-up — were 36% for flunarizine 5 mg, 44% for flu-
narizine 10 mg, and 44% for propranolol 160 mg. The study
did not show differences between propranolol and flunari-
zine. Adverse events occurred in 47.7% of subjects in the
flunarizine 5 mg group, 35.8% in the flunarizine 10 mg
group, and 40.0% in the propranolol 160 mg group; propor-
tions were comparable.

Suggestion 3: In subjects with any migraine (no distinc-
tion between episodic and chronic), propranolol and flunar-
izine might be equivalent for migraine prevention.

Rationale 3: We found three RCTs comparing propranolol
with flunarizine in subjects with migraine (702,706,878).
None of those studies considered the efficacy outcomes of

the present guidelines; therefore, they were excluded from
the evidence base. The first RCT (706) compared flunarizine
10 mg daily with propranolol 40 mg daily, while the second
(878) compared flunarizine 10 mg daily with propranolol 80
mg BID and the third (702) compared flunarizine 10 mg
daily with propranolol 60 mg daily and with a combination
of the two drugs. All three RCTs showed similar efficacy
between the two drugs.

Suggestion 5: In subjects with any migraine (no distinc-
tion between episodic and chronic), propranolol and timolol
might be equivalent for migraine prevention.

Rationale 5: We found one RCT comparing propranolol
(80 mg daily) to timolol (20 mg daily) for migraine preven-
tion (707). The RCT did not meet the quality criteria due to
the lack of a pre-specified sample size calculation and had a
high risk of bias. The study did not assess the outcomes
included in the present guidelines; it showed that migraine
attacks decreased significantly from baseline to follow-up
in both groups.

Topic: Which is the best sequence of oral preventive treatments
for migraine?. Suggestion: There is no definite treatment
sequence.
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Figure 4.8.38. Summary of evidence for head-to-head comparisons of preventive treatments.
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Rationale: Most head-to-head comparisons are either
neutral or inconclusive due to low numbers.

Topic: When choosing an oral preventive treatment for
migraine, should clinicians prioritize efficacy or safety?.
Suggestion: Safety should be prioritized.

Rationale: Treatments did not differ in efficacy or overall
tolerability; however, they showed different adverse events.
Therefore, it is reasonable to consider the possible adverse
events of each patient.

Topic: When combining more than one oral preventive
treatment for migraine, should dose of individual drugs be
reduced?. Suggestion: It is reasonable to combine drugs
with the minimal effective dose.
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