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Introduction

Consistent with the mission of the International Headache
Society (IHS) to improve migraine management worldwide,
this document focuses on providing practical recommendations
on the preventive pharmacological management of migraine.
Due to the inconsistent availability of medications across dif-
ferent regions of the globe, these recommendations are categor-
ized into two levels: Optimal and Essential. The Optimal level
is intended for settings where most drug treatments are avail-
able. The Essential level is focused on countries where only
the drugs listed in the World Health Organization (WHO)
Model List of Essential Medicines (EML) are available (1).

In this second part of the IHS endeavor, we present the
recommendations for the preventive pharmacological treat-
ment of migraine together with the methodology and the
evidence used to support them. Table 1 lists the drugs
with evidence of efficacy for the preventive treatment of
migraine listed in the WHO EML.

The IHS practice recommendations are based on avail-
able treatment guidelines and expert consensus. They are
intended to be a practical, quick reference, applicable in
all countries across different care settings, including
primary care. Given the global scope of these recommenda-
tions we have not customized the recommendations based
on national registrations or specific labelling in individual
countries. Nothing in these guidelines is designed to super-
sede local labelling and approvals.

These recommendations represent an instrument to
motivate and facilitate policy changes. Our goal is to estab-
lish essential standards of migraine management in as many
countries as possible. These standards will also serve as a
reference document to drive local advances toward
optimal care once essential standards of care are met.

Methodology used for the development of
questions and recommendations
The methodology was similar to the one used for the THS

Practice Recommendations for the pharmacological acute
treatment of migraine (2). The working group panel was

nominated by the IHS board, selecting members based on
their specific expertise in different areas of headache, previous
experience developing guidelines or recommendations, and
representation of different regions of the world. The group
was gender-balanced and professional backgrounds included
neurology, methodological expertise, evidence synthesis and
statistics. Each senior member worked in collaboration with
two junior headache experts from a different geographic
origin for the analysis of the literature and the explanation
of the recommendations. AC was specifically involved for
his expertise in the methodology of evidence-based synthesis.

We used a consensus development panel approach,
adapted from the methodology described and used by the
US National Institutes of Health and WHO (3). The
Steering Committee (HCD, MA, CT) developed an initial
set of clinical questions in the Spring of 2022 based on
the main issues that healthcare professionals may encounter
in everyday practice when treating persons with migraine.
The initial list of clinical questions was first shared and dis-
cussed with the coordinators (SS and FP) and, subse-
quently, with the entire working group (seniors and
juniors) for interactive discussion and optimization.
Following several iterations, the final set of clinical ques-
tions was agreed in the Fall of 2022.

AC devised and performed the search of the published
literature to identify the National and International
Guidelines for migraine treatment to be used for elaborating
the recommendations. Considering the very specific ques-
tions and the relatively small amount of records overall
for preventive treatment, AC ran and combined two
searches: Search 1 (“Migraine Disorders” [MeSH Terms])
AND (“Secondary prevention” [MeSH Terms]) and
Search 2 ((“Therapeutics” [Mesh]) AND (“Migraine
Disorders” [Mesh]) AND (prevention OR prophylaxis)).

The following filters were applied to the searches:
“Consensus Development Conference”, “Guideline”,
“Guidelines”, “Meta-Analysis”’, “NIH”, “Practice Guideline”,
“Review”, “Systematic Review”.

FP and SS assessed the search output and selected a
total of 15 national/international guidelines and
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Table |I. Drugs recommended for the preventive treatment of migraine by international guidelines, and their availability in the WHO
model list of essential medicines, 23rd list (2023) ().

On EML for On EML for

Awvailable formulation Recommended formulation

migraine other uses and dose on EML and dose
Antiepileptics
Valproic acid* No Yes Oral liquid: 200 mg/5 mL; Oral 400-2000 mg /day
Tablet (crushable): 100 mg;
Tablet (enteric-coated): 200 mg, 500 mg;
Injection: 100 mg/mL in 3 mL, 4 mL, 10 mL
ampoule
Topiramate* No No Oral 25-200 mg /day
Lamotrigine No Yes Tablet: 25 mg, 50 mg, 100 mg, 200 mg; Oral 25-200 mg /day
Tablet (chewable, dispersible): 2 mg, 5 mg,
25 mg, 50 mg, 100 mg, 200 mg
Beta-blockers
Metoprolol No No Oral 25-200 mg /day
Propranolol Yes — Tablet: 20 mg, 40 mg (hydrochloride). Oral 120-240 mg /day
Atenolol No No Oral 50-200 mg /day
Bisoprolol No Yes Tablet: 1.25 mg; 5 mg Oral 5 mg /day
Timolol No No Oral 10-60 mg /day
Nadolol No No Oral 40—160 mg /day
Angiotensin Receptor Blockers/ACE inhibitors
Candesartan No No Oral 8-16 mg /day
Lisinopril No No Oral 10-20 mg /day
Calcium Channel
Blockers
Flunarizine No No Oral 5-10 mg /day
Serotonin antagonists
Pizotifen No No Oral 0.5-4.5 mg /day
Antidepressants
Amitriptyline No Yes Tablet: 10 mg, 25 mg, 75 mg Oral 25-150 mg /day
Venlafaxine No No Oral 37.5-300 mg /day
Monoclonal antibodies targeting the CGRP
pathway
Erenumab No No Subcutaneous injection 70—
140 mg monthly
Fremanezumab No No Subcutaneous injection 225 mg
monthly, 675 mg quarterly
Galcanezumab No No Subcutaneous injection of
240 mg as a loading dose,
followed by 120 mg monthly
Eptinezumab No No Intravenous infusion 100—
300 mg quarterly
OnabotulinumtoxinA Intramuscular injections 155—
195 U quarterly
Local anesthetics
Lidocaine No Yes Injection: 1%; 2% (hydrochloride) in vial Local intramuscular injection |-
2%
Bupivacaine No Yes Injection: 0.25%; 0.5% (hydrochloride) in vial Local intramuscular injection
0.5%
Steroids
Methylprednisolone No Yes Injection: 40 mg/mL (as sodium succinate) in Local intramuscular injection
I mL single-dose vial and 5 mL multi-dose vials; 40-80 mg
80 mg/mL (as sodium succinate) in | mL
single-dose vial
Dexamethasone No Yes Injection: 4 mg/mL (as disodium phosphate salt) Intravenous infusion or

in | mL ampoule;
Oral liquid: 2 mg/5 mL;
Tablet: 2 mg, 4 mg.

intramuscular injection 4-8 mg

(continued)
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Table I. (continued)

On EML for On EML for

Awvailable formulation

Recommended formulation

migraine other uses and dose on EML and dose
Gepants
Atogepant No No Oral 10, 30 twice daily or 60 mg
daily
Rimegepant No No Oral (dispersible tablet) 75 mg

every other day

*According to the European Medicines Agency these drugs must be avoided during pregnancy and in women of childbearing age who are not using highly

effective contraception.

guidance documents for elaborating the recommenda-
tions, based on: i) relevance of the paper; ii) publication
date of less than 15 years prior; iii) availability in the
English language. A further three guidelines (from
German, Korean and Taiwanese societies) were added
subsequently following either a translation to English
being made available or internal suggestions coming dir-
ectly from the working group (Online Supplemental file
#1) (4-21). In the kick—off meeting held virtually in
February 2023, each triad of experts, formed by a
senior and two juniors, undertook the task to elaborate
a first draft of recommendations for 2-3 clinical ques-
tions. Once all the triads had elaborated the assigned
recommendations, these were shared with the entire
working group for discussion and refinement. Several
runs of discussion via virtual meetings or e-mail
exchanges led to the final version agreed by all the com-
ponents in December 2023.

The final list of clinical questions and the corresponding
recommendations are summarized in Table 2.

In the next sections we will illustrate in detail each clin-
ical question, associated recommendations for the Optimal
and Essential level, background for the question and evi-
dence used for the elaboration.

QI = Which individuals with migraine are
candidates for preventive pharmacologic
treatment?

Recommendations
Optimal.

We suggest starting a migraine preventive treatment
with drugs when one or more of the following conditions
is present:

- the person has 4 or more monthly headache days;

- migraine has an impact on personal, social, and profes-
sional life according to personal patient perception;

- optimized acute treatment is ineffective in providing
migraine relief;

- acute medications are used frequently to treat the
attacks.

Essential.
As described in the optimal recommendations.

Comment: Due to the debilitating nature of migraine attacks
and the potential risk of negative sequelae, preventive treat-
ment can be considered with a lower threshold of monthly
headache days in people with migraine with aura, especially
hemiplegic migraine and migraine with prolonged aura.

Background. Migraine is a multifactorial disorder with a signifi-
cant impact on patients’ lives. The prevalence of migraine is the
highest between 20 and 50 years of age, but people of all ages
are affected (22). According to the latest assessment of the
Global Burden of Disease, migraine is the first leading cause
of disability due to a disorder of the nervous system worldwide
in older children and adolescents aged 5-19 years and the
second in people aged 20-59 years (23). Women are three
times more affected than men (22). One of the pillars of treat-
ment consists of preventive therapies to reduce the negative
impact of migraine on everyday life by reducing the frequency
of days with migraine. There are several different medication
classes available for migraine prevention (e.g., anti-
hypertensive, anti-epileptic, anti-depressant, treatments target-
ing the calcitonin gene-related peptide pathway). The decision
to start a preventive migraine medication should take into con-
sideration several factors, including frequency, severity, dur-
ation of migraine attacks, presence of other headaches (e.g.
tension-type headache), magnitude of the impact that the
migraine attacks have on daily functioning, effectiveness of
acute medication, frequency of administration, and patient pref-
erence (24).

Evidence. Multiple headache expert groups and organizations
have developed guidelines that provide recommendations on
when preventive treatments should be considered for persons
with migraine (summarized in Online Supplemental Table 1).

These guidelines consistently suggest that migraine fre-
quency and migraine-associated disability are important
factors when deciding to offer migraine preventive treatment
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Table 2. Summary table illustrating the clinical questions for the pharmacological preventive treatment of migraine and the
corresponding optimal and essential level recommendations.

Question Number

Optimal level

Essential Level

| —Which individuals with migraine are
candidates for preventive
pharmacologic treatment?

2 — When should the effectiveness of a
migraine preventive treatment be
assessed?

3 — If an initial migraine preventive drug
is ineffective or not well tolerated,
should alternative drug options be
considered?

4 — If a migraine preventive drug is
ineffective, is it appropriate to use a
combination therapy with two
migraine preventive drugs?

5 — How long should effective migraine
prevention be continued?

We suggest starting a migraine preventive
treatment with drugs when one or more of
the following conditions is present:

- the person has four or more monthly
headache days;

- migraine has an impact on personal, social,
and professional life according to personal
patient perception;

- optimized acute treatment is ineffective in
providing migraine relief;

- acute medications are used frequently to
treat the attacks.

In individuals initiating a new migraine oral
preventive treatment, we suggest evaluating
effectiveness after three months at the
target dose. We recommend a minimum of
three months for injectable drugs taken on a
monthly basis, and a minimum of six months
for injectable drugs administered quarterly.

If an initial migraine preventive drug is
ineffective or not well tolerated, we suggest
switching to a different class of medication.
In individuals with multiple drug failures, a
further option may be switching to a
different preventive treatment in the same
therapeutic class or to drugs such as
onabotulinumtoxinA, monoclonal
antibodies targeting CGRP and gepants,
which have demonstrated efficacy in
individuals who did not benefit from
multiple previous preventive treatments.

We suggest combination therapy with two
migraine preventive agents in individuals
who do not have enough benefit from any
single migraine preventive treatment, or if
the combination of two agents represents an
advantage on the management of
comorbidities.

Drugs targeting the CGRP pathway and
onabotulinumtoxinA have very low/absent
drug-to-drug interactions and they can
therefore be easily combined with oral
preventive treatment.

An effective preventive treatment should be
continued for at least six months for oral
drugs and |12 months for non-oral
treatments before considering
discontinuation.

For people with chronic migraine, longer
treatment periods should be considered.
The decision to stop a migraine preventive
drug should be based on having less than
four monthly migraine days over a period of

As described in the recommendations for the
optimal level.

In individuals initiating a new oral preventive
treatment, we suggest evaluating
effectiveness after three months of
treatment at target dose.

If an initial migraine preventive drug is
ineffective or not well tolerated, we suggest
switching to a different class.

In individuals with multiple drug failures, a
further option may be switching to a
different preventive treatment in the same
class.

We suggest a combination therapy with two
migraine preventive agents in individuals
who do not have enough benefit from any
single migraine preventive treatment, or if
the combination of two agents represents
an advantage on the management of
comorbidities.

Oral preventive treatments have several
drug-to-drug interactions, therefore
caution is suggested when combining them.
On the other hand, some combinations may
improve the tolerability of individual drugs.

An effective preventive treatment with
available oral drugs should be continued for
at least six months.

For chronic migraine longer treatment
periods should be considered.

The decision to stop a migraine preventive
drug should be based on having less than
four monthly migraine days over a period of
three consecutive months or based on the

(continued)
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Table 2. (continued)

Question Number

Optimal level

Essential Level

6 — What are the success criteria to
rate preventive therapy as effective?

7 — In individuals who have
discontinued a migraine preventive
after a successful period, what are the
criteria for restarting preventive
treatment?

8 — Should the choice of migraine
preventive drugs be determined by
the presence of comorbidities?

9 — Which preventive medication is
suggested for people with chronic
migraine?

three consecutive months or based on the
patient’s satisfaction with the reduction of
disease burden achieved.

The success criteria that determine whether
preventive therapy is effective and should be
continued according to the
recommendations provided in Q5 are any
one or more of the following:

- a>50% decrease in monthly migraine days

or moderate-to-severe headache days,

optimally based on the use of a headache
diary;

a clinically meaningful subjective

improvement as reported by the subject or

evaluated by Patient Global Impression
scales;

- a clinically meaningful improvement in
MIDAS or HIT-6 questionnaire scores.

For subjects with chronic migraine who have
not achieved a > 50% decrease in monthly
migraine days or moderate-to-severe
headache days with multiple preventive
options (including oral drugs,
onabotulinumtoxinA and drugs targeting the
CGRP pathway), a > 30% decrease in monthly
migraine days or moderate-to-severe
headache days is acceptable for treatment
continuation beyond three months.

In individuals who have discontinued migraine
prevention after a successful period of
treatment, we suggest waiting at least one
month before considering restarting
treatment, provided they still satisfy the
criteria for prevention (refer to Ql).
Monitoring of headache frequency with a
headache diary or a monthly calendar is
recommended after stopping a migraine
preventive treatment.

The first treatment option should always be a
migraine-specific drug.

In individuals with migraine and an ongoing
comorbid condition, it is possible to use
agents that can provide benefit on both the
migraine and the existing comorbidity. This
applies specifically to oral preventive
treatments (see Table 4).

We suggest atogepant, erenumab,
eptinezumab, fremanezumab, galcanezumab,
onabotulinumtoxinA and topiramate for
people with chronic migraine.

Of note, topiramate should be avoided
during pregnancy and in women of
childbearing age who are not using highly
effective contraception methods.

patient’s satisfaction with the reduction of
disease burden achieved.

Given the limited number of options available,
it is recommended to continue treatment in
all subjects that report a meaningful
subjective improvement and who do not
have tolerability issues or unwanted side
effects.

As described in the optimal
recommendations.

When migraine-specific treatments are not
available, the choice of oral preventive
treatment should be guided by the presence
of comorbidities. We therefore suggest
using agents that can provide benefit on
both migraine and the existing comorbidity
as first line preventive therapy.

We suggest topiramate, which however must
be avoided during pregnancy and in women
of childbearing age who are not using highly
effective contraception methods.

If topiramate is not effective, not tolerated
or not indicated, amitriptyline,
beta-blockers, valproate can be used.
Combination of two drugs may be

(continued)
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Table 2. (continued)

Question Number

Optimal level

Essential Level

10 — If a monoclonal antibody targeting
the CGRP pathway is not effective, is
it beneficial to switch to another
anti-CGRP monoclonal antibody?

Il — What are the possible preventive
options for people with migraine who
have a positive response to a
monoclonal antibody targeting the
CGRP pathway, but still have a
clinically meaningful residual migraine
burden?

12 — Do greater occipital nerve blocks
have a place in migraine prevention?

|13 — What are the suggested drugs for
migraine prevention in children and
adolescents?

14 — Which migraine preventive drugs
can be used during pregnancy and
lactation?

If a2 monoclonal antibody targeting the CGRP
pathway (anti-CGRP mADb) is ineffective, we
suggest switching to another anti-CGRP
mAb in individuals who have no other viable
therapeutic options among other migraine
preventive drug classes due to
ineffectiveness, contraindications or
tolerability issues.

In people with migraine who have a positive
response to one monoclonal antibody
targeting CGRP but still have a clinically
meaningful residual migraine burden, we
suggest adding a traditional oral preventive
drug or, if the person has chronic migraine,
onabotulinumtoxinA.

Greater occipital nerve blocks with local
anesthetics, with or without
corticosteroids, have limited evidence of
efficacy, but may represent an option for
migraine prevention.

They can also be used in pregnant women.
In children and adolescents with migraine who
need pharmacological migraine prevention,

beta-blockers or flunarizine, at doses
adapted to body weight, can be used,
although evidence of efficacy is very limited.
In case of ineffectiveness, low dose
topiramate or amitriptyline represent
possible alternatives.

Pregnancy We suggest non-pharmacologic

treatments or peripheral nerve blocks (see
Q12) as first line options in pregnant or
breastfeeding women. If
non-pharmacological treatment is not
possible or effective, we suggest propranolol
or amitriptyline, after balancing risks and
benefits and informing the person on
potential secondary effects and associated
risks. Propranolol should be discontinued in
the last part of the third trimester to avoid
the risk of adverse events to the fetus and
neonate.

For women with chronic migraine,
onabotulinumtoxinA, may represent an
option after balancing risks and benefits
given the limited systemic effects.

We strongly recommend avoiding valproate
and topiramate during pregnancy due to
their teratogenic effects. Similarly,
candesartan and lisinopril should be avoided
during pregnancy because of the risk of
harm and malformation to the fetus.
Breastfeeding During breastfeeding, non

necessary, following recommendations
provided in Q4.
Not applicable.

Not applicable.

As described in the optimal
recommendations.

In children and adolescents with migraine
who need pharmacologic migraine
prevention, beta-blockers, at doses adapted
to body weight, can be used, although
evidence of efficacy is very limited.

In case of ineffectiveness, low dose
topiramate or amitriptyline represent
possible alternatives.

Pregnancy We suggest non-pharmacologic
treatments or peripheral nerve blocks (see
Q12) as first line options in pregnant or
breastfeeding women. If
non-pharmacological treatment is not
possible or effective, we suggest
propranolol or amitriptyline, after balancing
risks and benefits and informing the patient
on potential secondary effects and
associated risks, we suggest propranolol or
amitriptyline, after balancing risks and
benefits and informing the individual on
potential secondary effects and associated
risks. Propranolol should be discontinued in
the last part of the third trimester to avoid
the risk of adverse events to the fetus and
neonate.

We strongly recommend avoiding valproate
and topiramate during pregnancy due to
their teratogenic effects. Breastfeeding Non
pharmacologic treatment or peripheral
nerve blocks should be considered first line.
If non-pharmacological treatment is not
possible or effective, we suggest

(continued)
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Table 2. (continued)

Question Number

Optimal level

Essential Level

15 — Which migraine preventive drugs
can be used in people with migraine
over 65 years of age?

16 — What is the recommended
approach to people with migraine and
medication overuse!

pharmacologic treatment or peripheral
nerve blocks should be considered first line.
If non-pharmacologic treatment is not
possible or effective, we suggest propranolol
or amitriptyline, after informing the
individuals of the potential secondary effects
and associated risks, or
onabotulinumtoxinA for people with
chronic migraine. Candesartan can be used
with caution. Lisinopril should be avoided.
Monoclonal antibodies targeting CGRP can
be used with caution after at least two
weeks postpartum.

We suggest selecting the drug for migraine
prevention in people with migraine over 65
years after considering possible
comorbidities and the needs of dose
adjustments, for all treatments.

We suggest careful clinical monitoring to
allow for early detection of adverse effects,
as well as the potential need to modify the
course of treatment.

Some drugs targeting the CGRP pathway
have been tested in populations up to 80
years old without safety issues and can
therefore represent an option.

For people with chronic migraine,
onabotulinumtoxinA may represent an
option given the limited, if any, systemic
effect.

In people with migraine and medication
overuse the following approaches are
recommended:

- reduced intake of overused drug(s)
simultaneous with the initiation of
preventive treatment;

- reduced intake of overused drug(s) followed
by initiation of preventive treatment;

- interruption of overused drug(s) followed by
initiation of preventive treatment.

The selection of the preventive treatment

must be based on evidence of therapeutic

efficacy, patient history and comorbidities.

Monoclonal antibodies targeting the CGRP

pathway, topiramate and onabotulinumtoxinA

have proven effective regardless of the
presence of medication overuse, therefore
the immediate withdrawal or reduction of the
overused drug might not be necessary in
subjects who are initiating such a treatment.

Individuals overusing opioids or barbiturate

containing drugs may require hospitalization

to manage drug discontinuation safely and
successfully.

propranolol or amitriptyline, after
informing the individuals of potential
secondary effects and associated risks.

We suggest selecting the drug for migraine
prevention in people with migraine over 65
years after considering possible
comorbidities and the needs of dose
adjustments, for all treatments.

We suggest careful clinical monitoring to
allow for early detection of adverse effects,
as well as the potential need to modify the
course of treatment.

In people with migraine and medication
overuse the following approaches are
recommended:

- reduced intake of overused drug(s)
simultaneous with the initiation of
preventive treatment;

- reduced intake of overused drug(s) followed
by initiation of preventive treatment;

- abrupt interruption of overused drug(s)
followed by initiation of preventive
treatment.

The selection of the preventive treatment

must be based on evidence of therapeutic

efficacy, patient history and comorbidities.

Topiramate has proven effective regardless of

the presence of medication overuse,

therefore the immediate withdrawal or
reduction of the overused drug might not be

necessary in subjects who are initiating such a

treatment.

Individuals overusing opioids or barbiturate

containing drugs may require careful

monitoring to manage drug discontinuation
safely and successfully.

CGREP: calcitonin gene-related peptide.
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with drugs. Most guidelines propose that migraine prevent-
ive medications should be offered if there is a minimum of
two to four days with migraine per month. This is especially
true if the migraine attacks cause disability and are not
quickly responsive to acute migraine medications. People
with migraine with attacks associated with prolonged and/
or severe auras may be offered migraine preventive medica-
tions, regardless of attack frequency. If acute migraine treat-
ment is not effective or the subject has contraindication to
their use, preventive treatment should be offered. All
people with migraine overusing acute medications, as well
as those who are at risk of medication overuse should be
offered preventive treatment. Other indicators for initiating
preventive treatment are absences from work or school due
to migraine and substantial negative impact on daily routines.

The decision to initiate preventive treatment must be
made in agreement with the patient, adopting a personalized
and shared decision-making process. Potential benefits, side
effects, and risks associated with the use of preventive med-
ications should be discussed and carefully considered. This
discussion and decision-making process should include
patient-specific factors such as age, child-bearing potential,
presence of other health conditions, potential for medica-
tion interactions, and ability to adhere to the medication
dosing schedule, amongst others.

Q2 - When should the effectiveness of a
migraine preventive treatment be assessed?

Recommendations
Optimal.

In individuals initiating a new migraine oral preventive
treatment, we suggest evaluating effectiveness* after
three months at the target dose. We recommend a
minimum of three months for injectable drugs taken on
a monthly basis, and a minimum of six months for inject-
able drugs administered quarterly.

Essential.

In individuals initiating a new oral preventive treatment,
we suggest evaluating effectiveness* after three months
of treatment at target dose.

*See Q6 for the criteria for assessing the effectiveness of
a preventive therapy.

Comment: Some evidence suggests that a small percentage of
persons  with  chronic  migraine  treated  with
onabotulinumtoxinA may become responders at later times
(after the second or third cycle). In non-responders to
onabotulinumtoxinA after the first cycle, the dose should be
increased from 155 U to 195 U in the subsequent cycle (25,26).

Background. The number of weeks needed for a preventive
treatment to show maximum efficacy varies between drugs
and subjects and may require several weeks. In contrast,
adverse effects typically occur early. In the case of oral
treatments, adverse effects may be minimized with a
gradual titration.

Evidence. Preventive medication may show a rapid onset of
benefit. This can occur within a week in the case of
onabotulinumtoxinA, erenumab, galcanezumab, fremanezu-
mab, eptinezumab and atogepant; or even within a few hours
as described for eptinezumab and for rimegepant that has
proven effective in the acute treatment of migraine also (27—
35). However, most drugs require a minimum of four to six
weeks after reaching the therapeutic dose to show their
maximum therapeutic benefit (29-37). In addition, efficacy
might be dose dependent, especially for traditional oral prevent-
ive drugs. In case of insufficient efficacy but good tolerability,
the dose of these can be increased until the maximum tolerated
or recommended dose (36-39).

Oral preventive treatment should be started and titrated
progressively, to minimize adverse effects. Progressive titra-
tion of the selected drug may decrease the probability of
adverse effects, and some adverse symptoms may dissipate
after a few days of use (34-37). Many treatment-emergent
adverse effects are drug-specific, and typically present early
in treatment (40-43).

The response to preventive medications is highly heteroge-
neous among the migraine population. In addition, migraine is
a cyclic and fluctuating disease, and the frequency of migraine
attacks changes depending on several different factors (44).
There is no consensus on the optimal time point to judge treat-
ment efficacy, however, most randomized controlled trials
(RCTs) and real-world studies assess the efficacy after three
months of use, with some exceptions. Most recent guidelines
recommend a minimum treatment duration of 4-12 weeks
(Online Supplemental Table 2). A delayed response has been
reported in some cases, however, and needs to be considered
(45,46).

Q3 - If an initial migraine preventive drug
is ineffective or not well tolerated, should
alternative drug options be considered?

Recommendations
Optimal.

If an initial migraine preventive drug is ineffective* or not
well tolerated, we suggest switching to a different class of
medication. In individuals with multiple drug failures, a
further option may be switching to a different preventive
treatment in the same therapeutic class or to drugs such as
onabotulinumtoxinA, monoclonal antibodies targeting calci-
tonin gene-related peptide (CGRP) and gepants, which have
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demonstrated efficacy in individuals who did not benefit
from multiple previous preventive treatments.

Essential.

If an initial migraine preventive drug is ineffective* or
not well tolerated, we suggest switching to a different
class. In individuals with multiple drug failures, a
further option may be switching to a different preventive
treatment in the same class.

*Less than 30% reduction in monthly migraine days or
moderate-to-severe headache days or rated as such by the
person with migraine after an appropriate period of time
(see Q2) at adequate doses.

Background. Migraine preventive drugs have a broad range
of efficacy and side effects. In some cases, an initial pre-
ventive drug is ineffective or not tolerated, and therefore
must be terminated. When it is determined that a migraine
preventive medication is ineffective, or if it is not tolerated,
switching to another migraine preventive medication is a
reasonable next step (15,18,19).

Evidence. There is strong evidence that compliance with oral
migraine preventive medications is low, mostly due to lack of
long-term efficacy and side effects. A 2017 retrospective ana-
lysis in the US revealed that only 25% of people with chronic
migraine who started a preventive drug persisted with the treat-
ment after six months (45). Among participants who discontin-
ued, 23% switched to another preventive drug. Pooled
persistence from 19 RCTs on propranolol, amitriptyline, and
topiramate showed rates of 77%, 55%, and 57%, respectively,
at 1626 weeks (47). Adverse events were the most common
reason for discontinuation.

There is a lack of studies that have directly investigated the
methods for switching migraine preventive medications and
the related outcomes. There are several recently completed
clinical trials, however, demonstrating that people with
migraine who have not responded to or not tolerated prior
migraine preventive medications can respond to other pharma-
cologic options. The monoclonal antibodies targeting the cal-
citonin gene-related pathway (anti-CGRP mAbs), for
example, have been studied for the treatment of both episodic
and chronic migraine in participants who had failed previous
preventive treatment (48-50). OnabotulinumtoxinA has
demonstrated efficacy in people with chronic migraine and
prior preventive treatment failures (51-53).

Most guidelines suggest switching preventive treatments
in case of ineffectiveness after an adequate trial, although
the length of ‘adequate’ may vary, and periodic re-evaluation
is recommended. Online Supplemental Table 3 summarizes
guidance on the timing for assessing outcomes with migraine
preventive medications and switching such medications
reported in the guidelines and guidance documents assessed.

Q4 - If a migraine preventive drug is
ineffective, is it appropriate to use a
combination therapy with two migraine
preventive drugs?

Recommendations
Optimal.

We suggest combination therapy with two migraine pre-
ventive agents in individuals who do not have enough
benefit from any single migraine preventive treatment,
or if the combination of two agents represents an advan-
tage on the management of comorbidities.

Drugs targeting the CGRP pathway and onabotulinumtoxinA
have very low/absent drug-to-drug interactions and they can
therefore be easily combined with oral preventive treatment.

Essential.

We suggest a combination therapy with two migraine
preventive agents in individuals who do not have
enough benefit from any single migraine preventive
treatment, or if the combination of two agents represents
an advantage on the management of comorbidities.

Oral preventive treatments have several drug-to-drug
interactions, therefore caution is suggested when com-
bining them. On the other hand, some combinations
may improve the tolerability of individual drugs.

Background. Preventive migraine options consist of several
evidence-based pharmaceutical interventions as well as
nonpharmacologic treatments including lifestyle changes
and behavioral approaches.

Recommended migraine preventives include beta-blockers,
topiramate, valproate, flunarizine, amitriptyline and angioten-
sin receptor blockers, as well as newer migraine specific
anti-CGRP mAbs and gepants. Injections  with
onabotulinumtoxinA are also approved in several countries,
albeit for chronic migraine only. Effectiveness of drug prophy-
laxis is generally defined as a 50% reduction in monthly
migraine days in episodic migraine and 30% for chronic
migraine. Drug prophylaxis is sometimes not (or only par-
tially) effective, and adherence may be limited by tolerability.

Evidence. No formal evidence exists, in the form of controlled
studies, for combination therapy of two preventives (54). In
one study, the specific combination of topiramate and propran-
olol did not provide additional benefits compared to the use of
topiramate alone or placebo (55). Similarly, the use of com-
bined tricyclic antidepressant and propranolol was no
better than propranolol monotherapy (54). The combin-
ation of propranolol with nortriptyline did not provide
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Table 3. Possible combinations of preventive drugs for migraine based on mechanisms of action of the drugs or their drug-to-drug

interaction profile.

Drug classes

Drugs

Beta-blockers + anticonvulsants

Beta-blockers + tricyclic
antidepressants

Anticonvulsants + tricyclic
antidepressants

Propranolol + divalproex sodium;
propranolol 4 topiramate

Propranolol + nortriptyline
Propranolol + amitriptyline

Topiramate + nortriptyline or
amitriptyline

Limited evidence is available.
The classes have a different mechanism of action.
Beta-blockers have limited side effects, although their
chronic intake may worsen an existing depression

No reliable evidence is available, but the two classes
have a different mechanism of action and tricyclic
antidepressant may prevent/improve depression

Evidence of efficacy is lacking although a small
randomized controlled trial suggests the safety of the

CGRP targeting monoclonal
antibodies + botulinum toxins fremanezumab +

onabotulinumtoxinA

CGRP targeting monoclonal
antibodies + gepants

CGRP targeting monoclonal
antibodies + oral migraine
preventive medications

CGRP receptor inhibitors + oral
migraine preventive medications

Erenumab 4 topiramate;

amitriptyline
Other possible combinations
Preventive drugs and biobehavioral therapy
Non-invasive neurostimulation device and preventive drugs

Erenumab, galcanezumab or

Galcanezumab + rimegepant

fremanezumab + propranolol

Rimegepant or atogepant +
topiramate or propranolol or

combination of propranolol with nortriptyline.
Sedation may worsen with the use of both drugs, but
topiramate may counteract amitriptyline—induced
weight gain
Preclinical and clinical data suggest potential for synergy
due to distinct mechanisms of action.
Multiple small studies have shown a greater reduction
in mean headache/migraine days with this combination
(57-59).
The two classes have limited drug-to-drug interaction
The two classes have a shared mechanisms of action,
which may therefore potentiate the effect, but
evidence of efficacy and safety is needed
The classes have a different mechanism of action and
CGRP targeting monoclonal antibodies have a proven
good tolerability profile without central side effects
The classes have a different mechanism of action and
CGRP antagonists have a proven good tolerability
profile without central side effects

CGREP: calcitonin gene-related peptide.

better results than propranolol alone (56). Anecdotal evidence
exists that the addition of anti-CGRP mAbs to
onabotulinumtoxinA may lead to a further reduction in
headache frequency in some persons with chronic migraine
(57-59). An open trial showed that combining a beta-
blocker and sodium valproate could lead to an advantage
in efficacy in participants with migraine previously resist-
ant to the two medications in monotherapy (60). Similar
benefits were found for combining beta-blocker and topir-
amate (59) as well as topiramate and nortriptyline (61) in
individuals resistant to both respective monotherapies.
Examples of viable combinations with preventive drugs
for migraine are provided in Table 3.

We suggest monotherapy as a goal in addition to lifestyle
modification and other non-medical therapies when pos-
sible. In cases of partial (or no) effectiveness, the adherence
to treatment, adequate trial of at least eight weeks at the
target dose, and any potential medication overuse should
be reviewed. In people with migraine with unmet needs

despite monotherapy plus lifestyle changes and behavioral
support, combinations can be considered. To select the
drugs to be combined it is necessary to consider the individ-
ual patient, their medical and other co-morbidities, personal
preferences, side effect profiles, and route of administration.
The statements on the combination of two preventives
reported in the guidelines reviewed and the guidance documents
assessed are summarized in Online Supplemental Table 4.

Q5 - How long should effective migraine
prevention be continued?

Recommendations
Optimal.

An effective preventive treatment should be continued for at
least six months for oral drugs and 12 months for non-oral
treatments before considering discontinuation. For people
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with chronic migraine, longer treatment periods should be
considered.

The decision to stop a migraine preventive drug should
be based on having less than four monthly migraine
days over a period of three consecutive months or
based on the patient’s satisfaction with the reduction of
disease burden achieved.

Essential.

An effective preventive treatment with available oral drugs
should be continued for at least six months. For chronic
migraine longer treatment periods should be considered.

The decision to stop a migraine preventive drug should be
based on having less than four monthly migraine days
over a period of three consecutive months or based on
the patient’s satisfaction with the reduction of disease
burden achieved.

Background. Several drugs have shown efficacy in the pre-
ventive treatment of migraine. Most randomized clinical
trials evaluate the efficacy of preventive medications after
three to six months. The IHS Guidelines for controlled trials
of preventive treatment of chronic and episodic migraine
suggest the use of a double-blind treatment phase lasting at
least 12 weeks (62,63). These Guidelines suggest that trials
of 24 weeks or longer may be useful in evaluating cumulative
benefit, persistence of efficacy, adherence to treatment, safety,
and tolerability.

Evidence. Most RCTs and real-world evidence studies
(RWE) evaluated the efficacy of treatment after three or six
months (64—66). Some open-label studies and a few RCTs
reported the persistent effectiveness of some treatments
over longer treatment periods (51,67-70). Based on this evi-
dence, most guidelines recommend the use of preventive
treatments for 6-12 months (Online Supplemental Table 5)
(71,72).

The vast majority of RCTs and RWE studies focused on
the effect of the treatment on migraine during the treatment
phase, however, and information regarding the discontinu-
ation phase is limited. This post-treatment period observa-
tion would be highly beneficial in order to identify
possible rebound phenomena, but this is not always evalu-
ated or reported in the clinical trials (62,63).

To date, one double-blind RCT assessed outcome in
participants continuing topiramate for six additional
months open-label, after a six-month treatment period
compared to placebo. Placebo-treated subjects showed a
higher increase in the number of migraine days and
reported lower quality-of-life compared to participants
who continued the intake of topiramate (73). Open-label
studies have reported sustained Dbenefit after

discontinuation of other oral preventive drugs,
onabotulinumtoxinA and CGRP mAbs (74-79). The sus-
tained response is not, however, universal. In some sub-
jects, the therapeutic benefit is short-lasting, and they
return to their pre-treatment baseline (80). In these sub-
jects, treatment should be restarted (81). Most inter-
national guidelines recommend the use of preventive
treatments for six or 12-month periods (Online
Supplemental Table 5).

Q6 - What are the success criteria to rate
preventive therapy as effective?

Recommendations
Optimal.

The success criteria that determine whether preventive
therapy is effective and should be continued according
to the recommendations provided in Q5 are any one or
more of the following:

- a>50% decrease in monthly migraine days or
moderate-to-severe headache days, optimally based
on the use of a headache diary;

- a clinically meaningful subjective improvement as
reported by the person with migraine or evaluated by
Patient Global Impression scales

- a clinically meaningful improvement in MIDAS or
HIT-6 questionnaire scores.

For patients with chronic migraine who have not achieved a
>50% decrease in monthly migraine days or
moderate-to-severe headache days with multiple preventive
options (including oral drugs, onabotulinumtoxinA and
drugs targeting the CGRP pathway), a>30% decrease in
monthly migraine days or moderate-to-severe headache
days is acceptable for treatment continuation beyond three
months.

Essential.

Given the limited number of options available, it is recom-
mended to continue treatment in all persons with migraine
that report a meaningful subjective improvement and who
do not have tolerability issues or unwanted side effects.

Background. Expert recommendations suggest that a two- to
three-month evaluation period (starting once the maximally
tolerated dose has been reached) represents the ideal time
interval to evaluate whether a given preventive medication
is effective (82). Based on clinical trials and real-world
data, most guidelines and recommendations indicate a
50% reduction in the frequency of migraine attacks or
monthly migraine days (MMD) or monthly headache days
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(MHD) as an acceptable measure of success (Online
Supplemental Table 6) (5,7,8,18). A 30% reduction is
acceptable for chronic migraine. Clinical trials, however,
are designed to evaluate treatment efficacy in ‘controlled’
conditions, and thus the 50% reduction in monthly migraine
frequency or MMD may not accurately depict treatment
effectiveness in everyday clinical practice. Therefore, in
addition to headache frequency and intensity responses,
patient-centered outcomes (such as disability, quality of
life, medication use for acute migraine attacks, and effect)
should be considered (9,14,16).

Evidence. Although used in multiple clinical trials, a 50%
response in the reduction of migraine days per month might
be too aggressive in clinical practice, and beyond the satisfac-
tion threshold of the person with migraine (14,18).
Reductions in headache intensity appear to be as significant
for people with migraine as reductions in headache frequency
(83,84). Patient-Reported Outcomes (PRO) evaluation tools
such as the Migraine-Specific Quality of Life (MSQ) ques-
tionnaire and Patient Global Impression of Change (PGIC)
can also be considered (85) and have been associated with
treatment continuation in a real-world evidence study (86).

The clinically meaningful improvement in MIDAS score
is defined by the AHS as i) reduction of >5 points for base-
line score 11-20 or ii) reduction of >30% for baseline score
>20. The clinically meaningful improvement in HIT-6
score is a reduction of > 5 points (9).

Q7 - In individuals who have discontinued
a migraine preventive after a successful
period, what are the criteria for restarting
preventive treatment?

Recommendations
Optimal.

In individuals who have discontinued migraine preven-
tion after a successful period of treatment, we suggest
waiting at least one month before considering restarting
treatment, provided they still satisfy the criteria for pre-
vention (refer to Q1).

Monitoring of headache frequency with a headache diary

or a monthly calendar is recommended after stopping a
migraine preventive treatment.

Essential.

As described in the optimal recommendations.

Background. Preventive treatment holidays may be recom-
mended in subjects experiencing a meaningful reduction

in migraine days per month who are not severely disabled,
in order to determine whether a given preventive is still
required and to avoid unnecessary drug exposure
(72,82,87). Research suggests that there might be a sus-
tained effect after cessation of certain migraine preventive
treatment (73,77,79), however, evidence-based monitoring
algorithms for these subjects are lacking.

Evidence. Only one-quarter of persons with migraine
adequately responding to prevention with flunarizine or beta-
blockers exhibited a sustained response 18 months after ter-
minating treatment. Most (75%) subjects experienced an
increase in migraine frequency after a variable period follow-
ing the discontinuation ranging between one to 28 months
(with amean of 7.2 and 4.4 months in the flunarizine and beta-
blockers groups, respectively) (79). Higher attack frequency
at baseline, prior history of medication overuse, and poor
response to previous preventives were predictors of headache
recurrence, decreased effectiveness of subsequent prophy-
laxis, and lower willingness to receive a new drug (79). A
similar six-month study comparing flunarizine with nimodi-
pine reported significant reductions in attack frequency, sever-
ity, and duration after discontinuation lasting 8.4 months with
the former and 4.9 months with the latter (75). Prevention with
topiramate for an additional six-month period after a six-
month open label treatment showed sustained improvements
with respect to baseline and significantly improved efficacy
compared to placebo (73). In contrast, sodium valproate
induced sustained relief in only 40% of subjects, although
this study included only participants with what is now
known as medication overuse headache, and the treatment
phase lasted no more than three months (88).

Current data is no better for injectable treatments. One
real-life study found that 31% of participants treated with
erenumab restarted treatment due to disease rebound to
baseline levels at week 4 after treatment completion (87).
Furthermore, a pooled analysis of two phase III trials of
the anti-CGRP mAb galcanezumab showed that quality of
life at the end of a four-month post-treatment period was
no different between galcanezumab-treated patients and
those who received placebo (89). In a cohort of subjects
with migraine treated with erenumab or galcanezumab, >
50% responders-rate dropped from 73.3% to 27.6% in par-
ticipants with high-frequency episodic migraine, and from
60.6% to 35.5% in participants with chronic migraine at
the end of the third month of suspension (90). In another
study, almost 90% of participants who had interrupted pre-
ventive therapy with CGRP mAbs restarted treatment (91).
Additional evidence suggests that, in comparison, migraine
worsening might be faster following erenumab discontinu-
ation compared to galcanezumab or fremanezumab suspen-
sion (78). This difference is only temporary, however, and
all treatment groups return to baseline values in the end
(78). Regarding onabotulinumtoxinA, a sustained response
at six months has been reported in people with chronic
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migraine who attained a reduction in headache days to less
than five per month, and of migraine-related disability to
mild or less, representing around 40% of the total number
of treated subjects (74).

Online Supplemental Table 7 reports the statements
regarding monitoring of people with migraine after discon-
tinuation of the preventive treatment in the guidelines
reviewed and the guidance documents assessed.

Q8 - Should the choice of migraine
preventive drugs be determined by the
presence of comorbidities?

Recommendations
Optimal.

The first treatment option should always be a migraine-
specific drug.

In individuals with migraine and an ongoing comorbid con-
dition, it is possible to use agents that can provide benefit
on both the migraine and the existing comorbidity. This
applies specifically to oral preventive treatments (see
Table 4).

Essential.

When migraine-specific treatments are not available, the
choice of oral preventive treatment should be guided by
the presence of comorbidities. We therefore suggest using
agents that can provide benefit on both migraine and the
existing comorbidity as first line preventive therapy.

Background. Migraine can be associated with several comorbid
conditions. Some comorbidities, such as anxiety, depression,
acute medication overuse, obesity or insomnia, may also
represent a risk factor for the development of chronic migraine
(92). Comorbidity is defined as an illness that occurs more fre-
quently in association with a specific disorder than that would
be found as a coincidental association in the general population.

Given the numerous drug options available for
migraine prevention and the range of existing comorbid-
ities, it can be difficult to predict which drug will a) be
safe, b) be tolerable, and c) achieve the highest efficacy.
In subjects with comorbidities, oral drugs can offer the
opportunity to improve both migraine and the comorbid
condition. Examples of this include the use of topiramate
for migraine with comorbid obesity or essential tremor,
amitriptyline for comorbid insomnia or depression, val-
proate for bipolar mood disorder or venlafaxine for
comorbid depression or generalized anxiety. In certain
comorbidities, however, there are drugs that should be
avoided, such as valproate in obesity or propranolol in
asthma or Raynaud’s syndrome. Issues regarding dosing
and selection of agents should always be considered.
Doses of amitriptyline for depression, for example, are
much higher than doses needed for migraine prevention.
These higher doses of amitriptyline typically cause
more adverse events than lower doses.

The option to treat two conditions with one drug is not
typically possible with migraine-specific drugs, although
their reduction of migraine symptoms may have an
impact on other comorbidities; examples include improving
low mood or insomnia when these are caused by migraine
pain itself (93). It has also been suggested that the efficacy
of anti-CGRP mAbs appears to be independent from
comorbidities such as depression.

Table 4. Medications preferred or avoided for preventive treatment of migraine depending on comorbidities.

Class/drug

May be preferred in patient with

Avoid or use with caution in patient with

Tricyclic antidepressants
(amitriptyline, nortriptyline)

Insomnia, depression, anxiety,

type headache

SNRIs (e.g., venlafaxine) Depression, anxiety

Valproate Epilepsy, mania, anxiety, comorbid
depression
Topiramate Epilepsy, obesity, mania, anxiety,

essential tremor, alcohol dependence
Hypertension, angina, comorbid

Beta-blockers (propranolol,
metoprolol) anxiety
Calcium Channel Blockers
(flunarizine)
ACEIs/ARBs (candesartan)
OnabotulinumtoxinA

Dizziness, vertigo

Hypertension
Chronic migraine

neuropathic pain, comorbid tension-

Heart block, significant cardiovascular disease, urinary
retention, uncontrolled glaucoma (especially angle
closure type), prostate disease, mania

Hypertension, kidney failure

Liver disease, bleeding disorders, alcoholism, obesity,
pregnancy (human teratogen)

Kidney stones, kidney failure, angle closure glaucoma,
depression, patients with cognitive concerns, pregnancy

Asthma, heart block, congestive heart failure, hypotension,
bradycardia, Raynaud’s, peripheral vascular disease,
insulin-dependent diabetes, sexual dysfunction

Depression, Parkinson’s disease

Hypotension, pregnancy
Pre-existing dysphagia, breathing difficulties or muscle
weakness, myasthenia gravis

ACEls: angiotensin-converting enzyme (ACE) inhibitors; ARBs: Angiotensin Il receptor blockers; SNRIs: Serotonin—norepinephrine reuptake inhibitors.
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Evidence. Migraine is associated with both comorbid and
concomitant illnesses that influence treatment strategy (92).
Various drugs not only have a preventive effect on migraine
but also target frequently occurring comorbid conditions
(93,94).

A comprehensive list of medications preferred or
avoided in the preventive treatment of migraine depending
on comorbidities can be found in Table 4.

The approach of using one drug to treat two conditions
may, at the same time, also have limitations. One single
medication may not treat two different conditions opti-
mally, sometimes two or more medications are required
in optimized dosages. Close monitoring after starting one
(or multiple) drugs in migraine prevention and comorbidity
treatment is usually necessary and referral to an appropriate
specialist may be required. Available guidelines on this
topic are summarized in Online Supplemental Table 8. It
is worth mentioning that some of the guidelines were devel-
oped before the advent of migraine-specific treatments.

Q9 - Which preventive medication is
suggested for people with chronic
migraine?

Recommendations
Optimal.

We suggest atogepant, erenumab, eptinezumab, frema-
nezumab, galcanezumab, onabotulinumtoxinA and
topiramate for people with chronic migraine.

Of note, topiramate should be avoided during pregnancy
and in women of childbearing age who are not using
highly effective contraception methods.

Essential.

We suggest topiramate, which however must be avoided
during pregnancy and in women of childbearing age who
are not using highly effective contraception methods. If
topiramate is not effective, not tolerated or not indicated,
amitriptyline, beta-blockers, valproate can be used.

Combination of two drugs may be necessary, following
recommendations provided in Q4.

Background. The current concept of chronic migraine is
relatively recent (95). Several drugs approved for prevent-
ive migraine treatment were investigated before chronic
migraine was officially included in the ICHD and have
not been specifically tested in this subgroup of subjects.
When compared to episodic migraine, fewer drugs have
been formally tested and approved specifically for
chronic migraine patients. Nevertheless, most guidelines

consider that preventive drugs with good evidence for
the treatment of episodic migraine might also be used
for the treatment of chronic migraine, without presenting
evidence for the recommendation (Online Supplemental
Table 9).

Evidence. Two randomized double-blinded studies support
the use of topiramate for the treatment of chronic migraine
(36,96). OnabotulinumtoxinA is approved in several coun-
tries for the treatment of chronic migraine. The evidence is
based primarily on one positive study (PREEMPT 2) and
on the pooled analysis of two studies (PREEMPT 1 and
PREEMPT 2) (97,98). CGRP mAbs were studied for the
treatment of migraine and consistently demonstrated effi-
cacy (49,50,99-102). Among the class of small molecules
antagonists of the CGRP receptor, atogepant presented effi-
cacy for the treatment of chronic migraine (103). This trial
was recently published and is not yet included in available
guidelines. Other drugs with some evidence of efficacy for
chronic migraine treatment include valproate and propran-
olol (104-106). Flunarizine is used in several European
countries, with a recommended dose of 5-10mg,
however published trials showing evidence for its efficacy
are mostly outdated and of limited quality (107).

Q10 - If a monoclonal antibody targeting
the CGRP pathway is not effective, is it
beneficial to switch to another anti-CGRP
monoclonal antibody?

Recommendations
Optimal.

If a monoclonal antibody targeting the CGRP pathway
(anti-CGRP mAb) is ineffective, we suggest switching
to another anti-CGRP mAb in individuals who have no
other viable therapeutic options among other migraine
preventive drug classes due to ineffectiveness, contrain-
dications or tolerability issues.

Essential.

Not applicable.

Background. CGRP-targeted therapies are effective for
migraine prevention. The 50% responder rates range from
30% to 60%. Therefore 40-70% of people with migraine
do not respond adequately to the CGRP mAbs (108).
Currently, there are up to four CGRP mAbs available in
different countries. They have different characteristics in
terms of target (CGRP peptide vs. receptor), route of admin-
istration (subcutaneous vs. intravenous), flexibility of dose
escalation (70 to 140 mg for erenumab and 100 to 300 mg
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for eptinezumab) and injection schedule (monthly vs. quar-
terly for fremanezumab) (108).

Evidence. No controlled head-to-head studies have examined
the comparative efficacy of monoclonal antibodies targeting
the CGRP pathway. Meta-analyses have shown comparable
efficacy, safety and tolerability across the four antibodies
(42,60).

Some real-world studies reported the outcome of
switching from one to another monoclonal antibody in par-
ticipants who had insufficient response to the first treat-
ment. One multicenter retrospective study from Germany
assessed the >30% responder rate at month three after
switching from erenumab to another antibody (galcanezu-
mab or fremanezumab). The switch from erenumab led to a
> 30% response in one-third (32%) of the participants after
three months of treatment. A >50% response was achieved
in 12% of the participants (109). Another study from Spain
reported a 30% response rate in 50% participants and a 50%
response rate in 27% of them when galcanezumab was admi-
nistered to 15 erenumab non-responders (110).

Despite limited available evidence at this time regarding the
efficacy of antibody switching, several guidelines suggest
switching as a potential option (Online Supplemental
Table 10). The guidelines of the European Headache
Federation state that there is insufficient scientific evidence
on the potential benefits of antibody switch, but switching
may be an option (19). The guidance of the American
Headache Society emphasizes that the efficacy and tolerability
should be individually evaluated and determined, and that clin-
ical decision making regarding switching to an alternative
treatment should be made in a patient-centric fashion (16).

QI | — What are the possible preventive
options for people with migraine who have
a positive response to a monoclonal
antibody targeting the CGRP pathway, but
still have a clinically meaningful residual
migraine burden?

Recommendations
Optimal.

In people with migraine who have a positive response
to one monoclonal antibody targeting CGRP but still
have a clinically meaningful residual migraine
burden, we suggest adding a traditional oral prevent-
ive drug or, if the person has chronic migraine,
onabotulinumtoxinA.

Essential.

Not applicable.

Background. CGRP-targeted therapies induce a 50% reduc-
tion of MMDs in a percentage of persons with migraine
ranging from 30 to 60% (111). In people with high frequency
of chronic migraine, the remaining disease burden may there-
fore still be high.

Evidence. Preclinical studies suggest that onabotulinumtoxinA
and monoclonal antibodies targeting CGRP exert a synergistic
effect within the trigeminovascular system, thus favoring this
combination (112). RCTs, however, on the efficacy and
safety of this dual therapy for migraine prevention are
lacking. To date, a limited number of real-world studies have
reported that partial responders to onabotulinumtoxinA may
benefit from dual therapy with anti CGRP antibodies as an
add-on. There is also no evidence that this combination
would be harmful. A meta-analysis investigating real-world
evidence, showed a reduction of migraine headache days in
subjects with migraine who received the combined therapy in
comparison to onabotulinumtoxinA alone (113). Those
studies suffer from limitations due to the observational nature
of the evidence. Additionally, it is unclear if the same benefit
could have been obtained with the anti CGRP antibody alone.

Regarding dual therapy with CGRP targeted therapies, the
guidelines of the European Headache Federation stated that
there is insufficient evidence to make suggestions that the
combination of CGRP mAbs with other preventives improves
migraine clinical outcomes (19). The guidance document of
the American Headache Society suggests adding CGRP
mAbs to the existing preventive drugs, without introducing
other changes until the effectiveness of the anti-CGRP
therapy is observed (16). Considering the favorable tolerabil-
ity profile of CGRP mAbs and CGRP receptor antagonists, it
is possible that their combination may improve the efficacy,
without affecting tolerability, but evidence-based data is
needed for a clearer view of this option.

The relevant statements of the European Headache
Federation and of the American Headache Society are
reported in Online Supplemental Table 11.

Q12 - Do greater occipital nerve blocks
have a place in migraine prevention?

Recommendations

Optimal.
Greater occipital nerve blocks with local anesthetics, with
or without corticosteroids, have limited evidence of effi-

cacy, but may represent an option for migraine prevention.
They can also be used in pregnant women.

Essential.

As described in the optimal recommendations.
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Comment: Videos on how to perform peripheral nerve
anesthetic/steroid blocks are available from the IHS educa-
tion platform in multiple languages. The links to two videos
are provided below:

- Peripheral nerve blocks in headache patients: indica-
tions and practical guide; https:/www.youtube.com/
watch?v=frlojGkX7C4

- GON blocks— general aspects and indications;

https:/www.youtube.com/watch?v=JieNu_YHSTo

Background. Peripheral nerve blocks have emerged over the
past decades as a potential treatment option for migraine.
The detailed mechanisms of migraine alleviation by periph-
eral nerve blocks remain uncertain. Modulation of central
sensitization is a potential candidate (114). Whether short-
acting local anesthetics with/without corticosteroids have
a place in migraine prevention is under debate.

Evidence. Several RCTs evaluated the effectiveness of
greater occipital nerve blocks (GONB) in migraine preven-
tion. Nine RCTs in particular have assessed GONB out-
comes at least four weeks after the first injection.

Six studies (115-120) were conducted in participants with
chronic migraine. A meta-analysis (121) included four of
them. In the active group, participants received GONB with
bupivacaine 0.5% in three studies (pooled n = 66) and lidocaine
2% in the remaining one study (n=17). The meta-analysis
revealed that headache frequency decreased significantly in
the active group receiving during the first (—4.45 days, 95%
CL: —6.56 to —2.34 days) and second (—5.49 days, 95% CI:
—8.94 to —2.03days) month as compared to the placebo
group. Of note, none of the RCTs reported the preferred
primary endpoint suggested by the IHS guidelines for controlled
trials of preventive treatment (62,63). Instead, all four studies
cross-sectionally compared the pooled headache frequency
between active and placebo groups at checkpoints, or longitu-
dinally compared the pooled headache frequency between base-
line and treatment phases within each group.

One RCT (116) reported that after receiving three monthly
GONB with 2% lidocaine 2 mL for each injection, the reduction
in monthly headache days and monthly migraine days from
baseline, as well as the 50% responder rate in headache days,
were significantly greater in the active group by the end of the
blinded phase. The authors ensured blinding by preparing the
injection site with lidocaine gel before the actual injection.
The same team also conducted an RCT evaluating the combin-
ation effect of GONB and topiramate (115). The participants
were randomized and allocated to three groups: topiramate
monotherapy, topiramate and GONB with lidocaine + methyl-
prednisolone, and topiramate and GONB with lidocaine only.
The results showed that as compared with topiramate monother-
apy, groups with add-on GONB (with or without methylpredni-
solone) had greater reductions in monthly migraine days by the
end of the study. Groups with add-on GONB (with or without

methylprednisolone) had a higher 50% responder rate in
monthly headache days. There were no significant differences
between GONB with or without methylprednisolone. To sum
up, despite the high heterogeneity between different trials,
GONB may be beneficial in the prevention of chronic migraine.

Two placebo-controlled RCTs focused on participants
with episodic migraine. In the first (119), weekly injec-
tions of GONB plus supraorbital nerve block were admi-
nistered for three weeks, and reported that the active
group had lower headache frequency at the second
month. The other study (122) randomly assigned partici-
pants into four groups: placebo (saline), lidocaine, triam-
cinolone, and lidocaine plus triamcinolone. As compared
to baseline, the groups receiving GONB with lidocaine
and lidocaine plus triamcinolone had lower headache fre-
quency four weeks after a single GONB. However, there
were no significant differences between the four groups. Of
note, these two studies were also weakened by the abovemen-
tioned issue of applying inappropriate primary endpoints.

The remaining two RCTs did not specify whether the parti-
cipants were diagnosed with episodic or chronic migraine. One
study (117) reported negative results with no significant differ-
ences in the 50% responder rate between the active group (single
GONB with 0.5% bupivacaine + methylprednisolone) and
placebo group. Interestingly, to ensure adequate blinding,
the authors mimicked the numbness over the injection site
by adding 0.25 mL 1% lidocaine into 2.75 mL saline. The
possible therapeutic effect of lidocaine, despite its small
amount, may have interfered with the results. Another
RCT (121) explored triamcinolone in GONB. The partici-
pants randomly received a single GONB with 2% lido-
caine or 2% lidocaine plus triamcinolone. The
preventive effect of lidocaine alone and lidocaine plus
triamcinolone was comparable at the 2nd, 6th, and 8th
week, as indicated by a similar reduction in headache
frequency.

Three RCTs (115,117,122) did not demonstrate the add-
itional benefits of injected corticosteroids. Taking the potential
adverse effects of corticosteroid injection (e.g., subcutaneous
fat atrophy, hypopigmentation, alopecia) into consideration,
use of corticosteroids should be carefully evaluated.

Online Supplemental Table 12 summarizes the state-
ments regarding greater occipital nerve blocks in migraine
preventive treatment in the guidelines reviewed and the
guidance documents assessed.

QI3 — What are the suggested drugs for
migraine prevention in children and
adolescents?

Recommendations
Optimal.
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In children and adolescents with migraine who need

pharmacological migraine prevention, beta-blockers or

flunarizine, at doses adapted to body weight, can be

used, although evidence of efficacy is very limited.
Essential.

In children and adolescents with migraine who need
pharmacologic migraine prevention, beta-blockers, at
doses adapted to body weight, can be used, although evi-
dence of efficacy is very limited.

In case of ineffectiveness, low dose topiramate or ami-
triptyline represent possible alternatives.

Comment: Topiramate should be avoided in female adoles-
cents of childbearing age who are not using highly effective
contraception methods.

Background. Migraine is frequently reported among chil-
dren and adolescents, with an estimated prevalence of
~8%, and its prevalence further increases throughout ado-
lescence (123,124). In school-age children, migraine is
associated with more frequent school absenteeism and
reduced performance, compared to classmates with no
migraine (125). Preventive therapy can be an option when
bed rest and acute medication provide insufficient pain
relief or when attacks are frequent (71).

Evidence. Evidence is largely lacking for migraine prevention
in the pediatric population. The Childhood and Adolescent
Migraine Prevention (CHAMP) study, a National Institutes of
Health—funded multicenter RCT, is the largest study to evaluate
the efficacy of pharmacological therapy for the prevention of
migraine in children and adolescents aged 8—17 years (126).
This study aimed to compare the preventive effect of topiramate,
amitriptyline, and placebo in children with episodic and chronic
migraine. The study was stopped early for futility after a planned
interim analysis. In all three groups, 50-60% of participants
achieved the primary outcomes, defined as >50% reduction in
monthly headache days in the last 28 days of the 24-week treat-
ment compared to baseline. The study also reported more side
effects among the topiramate and amitriptyline groups, com-
pared to the placebo group. The authors concluded that the
risk:benefit profile of topiramate and amitriptyline is unfavor-
able. The study, however, showed a placebo response which
was higher than in adults.

The effect of flunarizine in children has been documen-
ted in one large meta-analysis and seems comparable to that
of propranolol (127).

Antiepileptics. Based on data from a pilot study (126), two
small RCTs (128,129), and a post hoc subgroup analysis
(130), topiramate has been suggested to be more effective
than placebo at reducing the frequency of monthly headache
and migraine days. The Food and Drug Administration
(FDA) has also approved topiramate for migraine prevention

in children aged 12 and older. In contrast, the CHAMP study
did not support these results (126). Nor did a meta-analysis on
the efficacy of topiramate, which found no differences
between topiramate and placebo for achieving the >50% reduc-
tion in headache frequency during treatment (131). Thus, the
available data is inconclusive regarding whether pediatric sub-
jects with migraine treated with topiramate are more prone
than those who receive placebo to experience >50% reduction
in monthly headache or migraine days (10). However, potential
side effects following topiramate treatment, such as cognitive
disorder, paresthesia and fatigue are well-known (126).
Therefore, we recommend that physicians discuss the available
evidence and side effects of topiramate in the prevention of pedi-
atric migraine.

Sodium valproate has not been shown to be better than
placebo and is associated with adverse events, suggesting
it is not an ideal choice in children and adolescents.

Tricyclic antidepressants. One prospective, open-label,
single center study demonstrated that amitriptyline can reduce
the incidence and intensity of different types of headaches in
children (132). Among the different headache disorders
included, migraine was the most prevalent diagnosis. The
study did not use a > 50% reduction in headache frequency as
the primary outcome. We therefore do not believe that there is
sufficient data to determine whether pediatric individuals with
migraine treated with amitriptyline are more prone than those
who receive placebo to experience >50% reduction in
monthly headache or migraine days (132).

Beta-blockers. One network meta-analysis published in
2020 reviewed whether preventive pharmacologic treatments
are more effective than placebo in pediatric migraine (133).
The authors revealed a significant effect of propranolol 60—
120 mg daily compared with placebo. There were no significant
differences in adverse events between propranolol and placebo
in the short term, while in the long-term analysis, propranolol
was not more acceptable than placebo. Therefore, it is possible
that pediatric individuals with migraine treated with propranolol
are more prone than those who receive placebo to experience
>50% reduction in monthly headache or migraine days (10).
However, we recommend weighing the benefits of propranolol
against its potential harms.

Online Supplemental Table 13 reports the statements on
pharmacological migraine prevention for children and ado-
lescents in the guidelines reviewed and the guidance docu-
ments assessed.

Q14 - Which migraine preventive drugs
can be used during pregnancy and
lactation?

Recommendations
Optimal.

Pregnancy
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We suggest non-pharmacologic treatments or peripheral
nerve blocks (see Q12) as first line options in pregnant or
breastfeeding women. If non-pharmacological treatment
is not possible or effective, we suggest propranolol or
amitriptyline, after balancing risks and benefits and
informing the subject on potential secondary effects
and associated risks. Propranolol should be discontinued
in the last part of the third trimester to avoid the risk of
adverse events to the fetus and neonate.

For persons with chronic migraine, onabotulinumtoxinA
may represent an option after balancing risks and benefits
given the limited systemic effects.

We strongly recommend avoiding valproate and topira-
mate during pregnancy due to their teratogenic effects.
Similarly, candesartan and lisinopril should be avoided
during pregnancy because of the risk of harm and mal-
formation to the fetus.

Breastfeeding

During breastfeeding, non-pharmacologic treatment or
peripheral nerve blocks should be considered first line.
If non-pharmacologic treatment is not possible or effect-
ive, we suggest propranolol or amitriptyline, after
informing the subjects of potential secondary effects
and associated risks, or onabotulinumtoxinA for
persons with chronic migraine. Candesartan can be
used with caution. Lisinopril should be avoided.

Monoclonal antibodies targeting CGRP can be used with
caution after at least two weeks postpartum.
Essential.

Pregnancy

We suggest non-pharmacologic treatments or periph-
eral nerve blocks (see Q12) as first line options in preg-
nant or breastfeeding women. If non-pharmacological
treatment is not possible or effective, we suggest pro-
pranolol or amitriptyline, after balancing risks and
benefits and informing the person with migraine on
potential secondary effects and associated risks.
Propranolol should be discontinued in the last part of
the third trimester to avoid the risk of adverse events
to the fetus and neonate.

We strongly recommend avoiding valproate and topira-
mate during pregnancy due to their teratogenic effects.

Breastfeeding
Non pharmacologic treatment or peripheral nerve

blocks should be considered first line. If non-
pharmacological treatment is not possible or effective,

we suggest propranolol or amitriptyline, after inform-
ing the subjects of the potential secondary effects and
associated risks.

Background. Up to 90% of females with migraine experi-
ence improvement in migraine during pregnancy, with a
significant reduction in the frequency and intensity of
their attacks during the second and third trimester of preg-
nancy (17,134-136). Women who have migraines with
aura are at greater risk for having more frequent attacks
during pregnancy (137).

Most of the recommended drugs for migraine prevention
are FDA pregnancy category C, D or even X as there are no
specific clinical trials evaluating drug treatment of migraine
during pregnancy and breastfeeding.

Evidence. Based on existing data, although evidence for
non-pharmacologic treatment in pregnancy is sparse, this
should be the first line considering the potential risk to
the fetus of pharmacologic therapy. For this reason,
although these recommendations focus specifically on
pharmacologic treatment, we have included information
on ‘Non-pharmacologic’ therapies below.

Non-pharmacologic therapies. Awareness and avoidance
of triggering factors has been considered helpful, even
though there is no definitive evidence in migraine treatment
(138). Physical fitness has been found to reduce stress and
provide a healthy balance between strain and relaxation
(139-142).

Behavioral interventions such as relaxation training,
thermal biofeedback, electromyographic biofeedback, cog-
nitive behavioral therapy, mindfulness-based therapy and
acceptance and commitment therapy may be used alone
or in combination with drug therapy to achieve improve-
ment in migraine symptoms (143-147).

Non-invasive neuromodulation including supraorbital
electrical nerve stimulation, vagal nerve stimulation and
transcranial magnetic stimulation are effective for migraine
prevention (148—153). The safety of their use during preg-
nancy has not yet been established, but animal studies and
limited open-label studies have shown no reproducible
adverse effects on fetal development (154).

Riboflavin is a vitamin recommended for migraine pre-
vention in persons averse to taking traditional medications
(155). Certain vitamins, minerals and herbal preparations
have been proposed for preventive therapy in pregnancy
and lactation, but they lack the evidence to support their
recommendation (145).

Pharmacological therapy. Although beta-blockers have
been considered relatively safe in pregnancy, they may be
associated with intrauterine growth restriction, hence
caution is recommended (156-158). Use of beta-blockers
in the third trimester may cause neonatal pharmacologic
effects such as bradycardia, hypotension and
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hypoglycemia, so the drugs should be tapered or discontin-
ued two to three days before delivery (159,160) to decrease
the risk of adverse events to the fetus/neonate and potential
reductions in uterine contractions (161). Tricyclic antide-
pressants are considered the safest second-line option
when beta-blockers are contraindicated or ineffective.
Anmitriptyline is preferred. Some studies suggest a possible
teratogenic effect of tricyclic antidepressants (e.g., cardio-
vascular or limb abnormalities), but a clear causal relation-
ship cannot be proven (135,160,162).

CGRP mAbs are not recommended for use in pregnancy
due to lack of studies (19). Other preventive drugs contra-
indicated include flunarizine, topiramate, sodium valproate
and zonisamide (141,160,163,164).

During lactation, valproate and topiramate are classi-
fied under Hale Lactation Risk Categories L2 (safer)
and L3 (moderately safe), respectively (165,166).
According to the Drug and Lactation database (167), pro-
pranolol and onabotulinumtoxinA reach low levels in the
milk and are considered safe. Amitriptyline may occa-
sionally induce sedation in the infant. Candesartan
levels are low in the milk, but caution is advised. No evi-
dence is available on lisinopril, therefore an alternate drug
is preferable.

No information is available on the use of CGRP mAbs
during breastfeeding. As the four monoclonal antibodies are
large protein molecules with a molecular weight of about
143,000 Daltons, the amount in milk is likely to be very
low and is probably partially destroyed in the infant’s gastro-
intestinal tract, with low or minimal absorption by the infant.
Waiting for at least two weeks postpartum to resume therapy
may minimize transfer to the infant. No information is avail-
able so far on the clinical use of gepants during breastfeeding.

Peripheral nerve blocks are considered safe in pregnancy
and breastfeeding as systemic effects are lower than with
use of oral medications. The preferred agent to inject is lido-
caine. Bupivacaine or betamethasone may be used as alter-
natives. Bupivacaine may be associated with fetal
cardiotoxicity (168).

Online Supplemental Table 14 reports the statements
regarding migraine preventive therapy in pregnancy and
lactation in the guidelines reviewed and the guidance docu-
ments assessed.

Q15 — Which migraine preventive drugs
can be used in people with migraine over
65 years of age?

Recommendations

Optimal.

We suggest selecting the drug for migraine prevention in
people with migraine over 65 years after considering

possible comorbidities and the needs of dose adjust-
ments, for all treatments.

We suggest careful clinical monitoring to allow for early
detection of adverse effects, as well as the potential need
to modify the course of treatment.

Some drugs targeting the CGRP pathway have been
tested in populations up to 80 years old without safety
issues and can therefore represent an option.

For people with chronic migraine, onabotulinumtoxinA
may represent an option given the limited, if any, sys-
temic effect.

Essential.

We suggest selecting the drug for migraine prevention in
people with migraine over 65 years after considering
possible comorbidities and the needs of dose adjust-
ments, for all treatments.

We suggest careful clinical monitoring to allow for early
detection of adverse effects, as well as the potential need
to modify the course of treatment.

Background. The rapid growth of the aging population gives
rise to the issue of appropriate drug selection for this popu-
lation. Older adults, aged 65 and older, despite the
decreased incidence of headache with age (169), may still
require migraine prevention. The selection of an appropriate
migraine preventive medication for elderly individuals is
complex. These people are more likely to experience
other pain syndromes in general, as well as polypharmacy,
multiple comorbid medical conditions, and intolerance to
pain medication (170,171). Elderly individuals are also typ-
ically underrepresented in clinical trials, leading to a signifi-
cant lack of evidence on drug use (171). These factors
account for the complex prescription process for migraine
preventive treatment in this population.

Evidence. No guidelines or meta-analyses have been pub-
lished that offer high-quality data or recommendations
regarding migraine prevention in older adults. Only the
Danish Guidelines (15) mention °‘Elderly patients should
only receive half the dose of flunarizine’ in passing.

Trials usually exclude individuals older than 65 years
old, although recently some trials have started to expand
their evaluation to people up to 80 years old. For these
reasons, the available information is based on the existing
guidelines.

Overall, standard treatment options may be considered
for older adults. It is important to use these medications
with caution because the elderly have a higher risk of side
effects (24,172). When selecting a preventive medication
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for migraine, clinicians should take into account any con-
current comorbidity (e.g., cardiovascular disease, asthma,
diabetes mellitus) (173). Drugs contraindicated by any
comorbid conditions (e.g., p-adrenoceptor antagonists in
subjects with asthma) and drugs that could worsen migraine
(e.g., nifedipine in individuals with hypertension) should be
avoided whenever possible. Particular attention should be
also given to drug-drug or drug-food interactions (174).

The use of tricyclic antidepressants in older individuals
may be associated with higher plasma concentrations and
metabolites compared to younger people, leading to an
increased incidence of adverse events (175). Amitriptyline
can cause cardiac conduction abnormalities, orthostatic
hypotension, seizures, cognitive impairment and confusion,
thus strongly limiting its indication in older adults (176).
Further, tricyclic antidepressants are effective, especially
in individuals with comorbid insomnia, mood and anxiety
disorders but contraindicated in people with glaucoma or
prostatic hypertrophy. Additionally, tricyclic antidepres-
sants should be avoided in people with recent myocardial
infarction or with prolonged QTc intervals, since a mean pro-
longation of 10-20 msec has been reported in treated elderly
individuals (171). Finally, they are contraindicated in sub-
jects with heart failure or co-administration with monoami-
noxidase inhibitors. We suggest the administration of
small doses between 10 and 30 mg with slow titration (177).

Among the antidepressants, excluding venlafaxine, the
use of selective serotonin reuptake inhibitors (SSRIs) and
selective norepinephrine reuptake inhibitors (SNRIs) for
the preventive treatment of migraine is not supported by evi-
dence (178). In older individuals, studies have shown that
there is a strong association between developing hyponatre-
mia after treatment with SSRIs and venlafaxine. Therefore,
monitoring of sodium levels is recommended (179).
Overall, venlafaxine has moderate evidence for migraine pre-
vention with fewer side effects than amitriptyline, which
makes it a favorable option to consider in older adults
(180), with a recommended dose of 75-150 mg/daily (181).

The use of beta-blockers, a first-line drug for migraine
prevention, needs to be restricted in the elderly population
since these drugs may worsen congestive heart failure,
promote conduction disorders or exacerbate asthma, dia-
betes, glaucoma or depressive symptoms (177).
Beta-blockers might be a drug of choice for migraine pre-
vention in elderly adults if they have concomitant hyperten-
sion or coronary artery disease (174,181). Lisinopril and
candesartan are drugs with low levels of recommendation
for preventing migraines but have not been shown to
increase side effects in subjects over 65 (182).

The unfavorable adverse effects profile usually limits
the use of antiepileptics in the elderly (171). Among anti-
epileptic drugs, topiramate has strong evidence for
migraine prevention and can be used in the elderly. It is,
however, contraindicated in individual suffering from
nephrolithiasis and glaucoma (174,181). Topiramate use

is also linked with paresthesia, taste disturbances, reduc-
tion of cognitive performance — particularly presenting
word-finding difficulty — and weight loss (183).
Valproate is contraindicated in persons with liver
disease and thrombocytopenia. Moreover, its use in
older adults should be cautious because this drug can
cause liver dysfunction, hyperammonemia, decreased
bone marrow density, delirium, tremor and ataxia
(177,184).

The use of calcium channel blockers in the elderly
should only be considered after a careful evaluation of the
associated risks (174). Flunarizine should be avoided in
individuals with hypotension, heart failure, atrioventricular
block, Parkinson’s disease, familial risk of Parkinson’s
disease or depression (185). For these reasons, the Danish
guidelines suggest that older adults should only receive
half the dose of flunarizine (15).

OnabotulinumtoxinA is a relatively safe and useful
option in people with drug-resistant chronic migraine as it
has few side effects and has already been largely used in
other neurological conditions such as spasticity in older
adults (177,186,187).

CGRP-targeting agents can be administered in older
adults, but their use is not yet recommended by guidelines
(170,172). Although most of the data from clinical trials
involving CGRP mAbs are derived from individuals
with migraine younger than 65 years, emerging data
support the possibility of safely using them in the
elderly. The latest data from clinical trials now available
include adults as old as 70/75 years of age, suggesting
an acceptable safety profile. This is the case of fremanezu-
mab (188) that was assessed in individuals up to 70 years
old and eptinezumab that was assessed in individuals up
to age 75 (33,189). The age of a person does not affect
the efficacy of galcanezumab in preventing migraine
attacks, and there is no clinically meaningful influence
of age on its pharmacokinetics (190). Galcanezumab
was tested up to age 75 and pooled data from available
trials suggest that there is no need to adjust the dose for
older people (191). Erenumab has not been tested in
persons with migraine older than 65 years, but it has a
similar safety profile to placebo across younger age
groups in individuals with episodic or chronic migraine
and it was well tolerated in older participants with mul-
tiple comorbidities, polypharmacy, and age-related
physiological changes (192). While these studies
provide preliminary evidence that using CGRP mAbs is
safe in individuals beyond 65 years, more research is
needed in larger populations of older people.

Emerging data support the possibility to use gepants as
well in older adults, but most clinical trials included few
participants older than 65 years (193), although recent
trials on atogepant included participants up to 80 years of
age (103,194,195). Rimegepant appeared effective in
trials also involving elderly participants (196,197) and it
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was reported as safe and well tolerated in adults older than
65 years old, following a single oral 75 mg dose (198).
Overall, despite lacking specific trials addressing the
elderly population, gepants are likely to be well tolerated
by the older population, although their hepatic metabolism
warrants a careful evaluation during polypharmacy (170).

A group of experts has recently proposed the use of can-
desartan or beta-blockers without partial agonist activity
(e.g., bisoprolol, propranolol, metoprolol, nadolol, or aten-
olol) as first-line treatments for migraine prevention, while
antidepressants (e.g., amitriptyline and venlafaxine) and
anticonvulsants (e.g., sodium valproate and topiramate)
are suggested as second-line preventive medications,
requiring particular caution in older adults (199). The
third line is represented by onabotulinumtoxinA, the
CGRP mAbs and CGRP receptor antagonists.

Q16 — What is the recommended
approach to people with migraine and
medication overuse?

Recommendations
Optimal.

In people with migraine and medication overuse the fol-
lowing approaches are recommended:

- reduced intake of overused drug(s) simultaneous with
the initiation of preventive treatment;

- reduced intake of overused drug(s) followed by initi-
ation of preventive treatment;

- interruption of overused drug(s) followed by initiation
of preventive treatment.

The selection of the preventive treatment must be based on
evidence of therapeutic efficacy, personal history and
comorbidities.

Monoclonal antibodies targeting the CGRP pathway,
topiramate and onabotulinumtoxinA have proven effect-
ive regardless of the presence of medication overuse,
therefore the immediate withdrawal or reduction of the
overused drug might not be necessary in subjects who
are initiating such a treatment.

Individuals overusing opioids or barbiturate containing

drugs may require hospitalization to manage drug dis-
continuation safely and successfully.

Essential.

In people with migraine and medication overuse the fol-
lowing approaches are recommended:

- reduced intake of overused drug(s) simultaneous with
the initiation of preventive treatment;

- reduced intake of overused drug(s) followed by initi-
ation of preventive treatment;

- abrupt interruption of overused drug(s) followed by ini-
tiation of preventive treatment.

The selection of the preventive treatment must be based on
evidence of therapeutic efficacy, personal history and
comorbidities.

Topiramate has proven effective regardless of the pres-
ence of medication overuse, therefore the immediate
withdrawal or reduction of the overused drug might
not be necessary in subjects who are initiating such a
treatment.

Individuals overusing opioids or barbiturate containing
drugs may require careful monitoring to manage drug
discontinuation safely and successfully.

Background. Medication overuse headache (MOH) is defined
as headache occurring on 15 or more days/month in an indi-
vidual with a pre-existing primary headache disorder, which
develops due to regular overuse of acute or symptomatic head-
ache medication. Medication overuse is defined as regular
intake for more than three months of: > 15 days/month of para-
cetamol or NSAIDs; > 10 days/month of triptans, ergotamine,
opioids or combination-analgesics (200).

MOH represents a significant issue within headache man-
agement, as it is associated with substantial disability and
reductions in quality of life, and very often goes underrecog-
nized in clinical practice. It presents in more than half the
people who have headache on >15 days/month, and is esti-
mated to affect around 59 million people worldwide (201,202).

Evidence. MOH is most commonly seen in people with a
pre-existing diagnosis of either migraine or tension-type
headache (203) and results from an interaction between fre-
quently used acute headache medication and individual sus-
ceptibility. Certain risk factors are associated with
developing MOH, such as female gender, low socio-
economic status, presence of a concomitant painful condi-
tion and psychiatric comorbidities (204).

For the management of MOH, a patient-centered approach
and education on the condition are crucial (205). Evidence
from RCTs has in fact shown that advice alone can determine
similar treatment outcomes to pharmacological interventions
in individuals with uncomplicated MOH (206).

In general, the majority of people with MOH improve on
withdrawal of the overused medication, and conversely MOH
is less likely to resolve unless the overused medication is
stopped (207). Withdrawal itself has shown to be more effect-
ive when the drug is eliminated completely rather than
restricted (208), particularly when associated with early start
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of preventive medication (209). For prevention, specific drugs
that have shown efficacy in MOH include topiramate (37),
valproic acid (210) and onabotulinumtoxinA (211). As
regards this latter, one study showed that that the improve-
ment is related to the withdrawal from overused drugs
rather than to the administration of the drug (212).

Although drug withdrawal can certainly be effective, the
timing and even absolute necessity of it is still debated. One
study used a ‘pragmatic approach’ to MOH and showed
that, as long as appropriate preventive medication was
started, switching or limiting symptomatic medication was
just as effective as not switching at all (213). Recent subgroup
analyses of studies investigating CGRP mAbs have shown
promising results in MOH even without strict discontinuation
(214-216), indicating that novel treatments might change the
approach to the condition in the future. These studies did
not, however, include individuals with opioid overuse.
Overall, the data suggests that even the use of acute analgesics
two to three days a week can potentially have an impact on
efficacy of concomitant preventive treatment (217).

Online Supplemental Table 15 reports the statements on
the approach to medication overuse in the guidelines
reviewed and the guidance documents assessed.
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