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The Brazilian Headache Society (Sociedade Brasileira de Cefaleia, SBCe, in
Portuguese) nominated a Committee of Authors with the aim of establishing a
consensus with recommendations regarding prophylactic treatment for epi-
sodic migraine based on articles published in the worldwide literature, as well
as personal experience. Migraine affects 1 billion people around the world and
more than 30 million Brazilians. In addition, it is an underdiagnosed and
undertreated disorder. It is well known within the medical community of
neurologists, and especially among headache specialists, that there is a need to
disseminate knowledge about prophylactic treatment for migraine. For this
purpose, together with the need for drug updates and to expand knowledge of
the disease itself (frequency, intensity, duration, impact and perhaps the
progression of migraine), this Consensus was developed, following a full online
methodology, by 12 groups who reviewed and wrote about the pharmacologi-
cal categories of the drugs used and, at the end of the process, met to read and
establish conclusions for this document. The drug classes studied were:
anticonvulsants, tricyclic antidepressants, monoclonal anti-calcitonin gene-
related peptide (anti-CGRP) antibodies, beta-blockers, antihypertensives, cal-
cium channel inhibitors, other antidepressants (selective serotonin reuptake
inhibitors, SSRIs, and dual-action antidepressants), other drugs, and polyther-
apy. Hormonal treatment and anti-inflammatories and triptans in minimum
prophylaxis schemes (miniprophylaxis) will be covered in a specific chapter. The
drug classes studied for part | of the Consensus were: anticonvulsants, tricyclic
antidepressants, monoclonal anti-CGRP antibodies, and beta-blockers.

A Sociedade Brasileira de Cefaleia (SBCe) nomeou um Comité de Autores com o
objetivo de estabelecer um consenso com recomendacdes sobre o tratamento
profildtico da enxaqueca episddica com base em artigos da literatura mundial e
da experiéncia pessoal. A enxaqueca é um distGrbio subdiagnosticado e
subtratado que acomete um bilhdo de pessoas no mundo e mais de 30
milhdes de brasileiros. E conhecido na comunidade médica de neurologistas
e, sobretudo, dos especialistas em cefaleia, a necessidade de se divulgar o
conhecimento sobre o tratamento profilatico da enxaqueca. Com esta finali-
dade, aliada as necessidades de atualizacGes de drogas e de se aumentar o
conhecimento sobre a doenca em si (frequéncia, intensidade, duragdo,
impacto e talvez a progressdo da enxaqueca), foi elaborado este Consenso,
com metodologia totalmente on-line, por 12 grupos que revisaram e escreve-
ram sobre as categorias farmacoldgicas das drogas e, ao final, reuniram-se para
a leitura e conclusdo do documento. As classes de drogas estudadas para este
Consenso foram: anticonvulsivantes, antidepressivos triciclicos, anticorpos
monoclonais do antipeptideo relacionado ao gene da calcitonina (peptideo
relacionado ao gene da calcitonina — anti-CGRP), betabloqueadores, anti-
hipertensivos, inibidores dos canais de calcio, outros antidepressivos (inibido-
res seletivos de recaptacdo de serotonina, ISRSs, e antidepressivos de acdo
dual), outras drogas, e politerapia. O tratamento hormonal, bem como anti-
inflamatorios e triptanas em esquema de profilaxia minima (miniprofilaxia),
serd abordado em um capitulo préprio. As classes de drogas estudadas na parte
I do Consenso foram: anticonvulsivantes, antidepressivos triciclicos, anticor-
pos monoclonais anti-CGRP, e betabloqueadores.
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INTRODUCTION

The Brazilian Headache Society (Sociedade Brasileira de
Cefaleia, SBCe, in Portuguese) delegated a committee of
experts to compile a consensus with recommendations on
the prophylactic treatment of episodic migraine (EM) based
on articles in the literature and on personal experience. The
detailed research methodology and involvement of the
authors, as well as the review of the content provided by
each author and by the coordinators, are described below in
the “methods” section.

DIAGNOSTIC CRITERIA

The diagnostic criteria for migraine are based on the third
edition of the International Classification of Headache Dis-
orders, published in 2018." Migraine is a painful disorder
subdivided into migraine without aura, migraine with aura,
chronic migraine, and complications of migraine.

Migraine without aura is a recurrent disease that mani-
fests with headache attacks lasting between 4 and 72 hours
and pain that can be unilateral, pulsatile, of moderate to
severe intensity, associated with nausea and/or vomiting,
photophobia and phonophobia, and aggravated by routine
physical activities. At least five attacks are required for the
diagnosis.1

Migraine with aura presents visual phenomena, sensory
or speech disorders and, more rarely, motor, brainstem or
retinal disorders. These precede pain or occur alongside the
headache attack and can last, separately if the individual has
more than 1 of them, between 5 and 60 minutes. In migraine
attacks with aura, the headache may have characteristics
that meet migraine criteria without aura or be a milder form
of headache.

Chronic migraine is a condition in which the headache
occurs on at least 15 days or more per month for at least
3 months, with 8 days of typical symptoms of migraine. For
this disease, a Brazilian Consensus was written in 2019,? but
it will not be addressed in this manuscript. The present
consensus for this disease is based on the prophylactic drug
treatment of EM, in which the headache has a frequency of
less than 15 days per month (between 1 and 14 days of
headache per month).

EPIDEMIOLOGY

The epidemiology of migraine has been widely studied, and
its prevalence has been estimated to range from 3.3% to 21.9%
in women and between 0.7% and 16.1% in men. Much of the
variation in the studies is explained by age, case definition,
and region of the world. In the United States, studies have
shown that the prevalence of migraine is of approximately
18% in women and of 6% in men.? In Brazil, it affects 15% of
the population.* It affects one billion people worldwide,
including more than 30 million Brazilians and about 40
million Americans. Despite all these alarming numbers, it
remains underdiagnosed and undertreated. The proportion
of migraineurs who use over-the-counter medication to treat
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headaches was of 59% in a 1999 study.* Preventive medica-
tion is little used even in the 21st century (only 12% of
individuals maintain their preventive treatment after being
prescribed prophylactic medication).?

IMPACT

Migraine imposes a great burden on its sufferers, their
families, and society. According to the Global Burden of
Disease Study 2016,° migraine is the second largest cause
of years lived with disability among all diseases, second only
to depression. However, among young adults aged between
18 and 50 years, migraine is the main overall cause of
disability.” It is the largest cause of absenteeism and de-
creased productivity at work, and it visibly reduces quality of
life.® For around 11% of adults who experience migraine, the
attacks have a significant impact on their quality of life and
productivity.8 Given this context, one of the main interven-
tions that professionals can implement is to start these
patients on drug prophylaxis, to reduce their level of
disability.

PRINCIPLES OF PROPHYLAXIS
General principles

* Consider prophylactic treatment for all migraine patients
(diagnosed in accordance with the criteria of the Internation-
al Classification of Headache Disorders, third edition, 2018").

* Aim to improve quality of life, decrease the degree of
disability regarding the attacks, reduce the frequency,
duration, and intensity of migraine episodes, and facilitate
the response to abortive treatment.

* Prophylaxis provides pharmacoeconomic benefits to so-
ciety, since its use is associated with reduced use of public
and private resources, including fewer visits to consulta-
tion offices, lower dependence on emergency services,
and lesser need for complementary exams.

* Evaluate the impact on the personal, familial, social and
occupational aspects of migraine in patients’ lives.

+ Identify associated morbidities and triggering and aggra-
vating factors of migraine.

« Establish realistic expectations for treatment in relation
to the onset of the effects of medication, adverse effects,
and probability of success.

* Involve the patient in the treatment, sharing responsibili-
ties, such as filling out a headache diary, performing
physical exercises, observing sleep hygiene etc.

* Establish criteria for therapeutic efficacy, options, and
modifications of treatment. Source: Recomendagées para
o tratamento da crise migranosa.’

Indications
All migraine patients should be evaluated according to their
eligibility criteria for prophylaxis, described as follows:

» Frequency of attacks: in general, drug prophylaxis is
indicated when three or more attacks occur per month

for at least three months.

Vol. 80 No. 8/2022 © 2022. Academia Brasileira de Neurologia. All rights reserved.
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» Degree of major disability (personal, familial, social or
occupational aspects): in this case, prophylaxis should be
considered if attacks cause profound disability in
patients, even if uncommon, that is, once or twice a
month.

* Failure of abortive medication: abortive treatment is
considered effective when the person becomes pain-
free within two hours after using the medication; if after
optimization the treatment is still ineffective in halting an
attack, drug prophylaxis should be started.

» Special subtypes of migraine: hemiplegic, brainstem,
retinal, prolonged aura, migraine infarction, and migraine
with frequent and atypical auras.

* Inefficacy of non-pharmacological prophylaxis: when the
patient has chosen to start prophylaxis with non-drug
measures, but this has been shown to be ineffective.
Source: Recomendagdes para o tratamento da crise
migranosa.’

Choice of medication
The following criteria should be considered together:

* Efficacy, tolerability, and safety established through ap-
propriate clinical trials or expert opinion.

* Associated diseases and symptoms in the period between
attacks.

* Drug and pharmacological interactions.

* Cost-benefit ratio.

* Patient preferences.

 Particularities such as: pregnancy, intention to become
pregnant, breastfeeding, age (children and the elderly),
kidney disease, liver disease, and allergies.

Management strategies
The following criteria should be considered together:

* Evaluate excessive use of abortive medications and guide
their discontinuity.

* Go for medications with a better relationship between
therapeutic efficacy and side effects.

» Give preference to monotherapy, although polytherapy
may, in selected cases, be more convenient (this topic will
be addressed within the present text).

 Be familiar with possible side effects.

» Treatment should start with the lowest therapeutic dose,
and titration should proceed gradually until significant
clinical improvement, or the maximum allowed for each
medication is reached.

* Evaluate each therapeutic regimen for a minimum of two
to three months, unless the patient has important adverse
effects before this.

* Maintain effective therapeutic regimens (improvement in
the intensity and frequency of attacks, assessed by the
headache diary, of more than 75%) for at least 6 months,
and gradually discontinue the regimen when the im-
provement has become consolidated (around 2 years).

* Resume the previous therapeutic regimen or modify it in
the case of relapse of attacks; then, prolong treatment for
as long as necessary.
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» Pay special attention to particular situations such as
pregnancy, intention to become pregnant, breastfeeding,
allergies, and age (children and the elderly). Source:
Recomendacdes para o tratamento da crise migranosa.’

METHODS

The SBCe, through its current board, appointed an ad hoc
committee with the purpose of creating the present Consen-
sus on the prophylactic treatment of EM and developing
recommendations for the management of these patients, in
order to disseminate knowledge on the field of headache and
assist medical professionals in their routine.

Twelve working groups were created, each dedicated to
one or more classes of EM prophylactics.

The members were chosen by the Board of Directors of the
SBCe through following the criteria:

* Proactivity.

* Ethics.

 Experience in the writing of articles.

* Publication in journals and presented works.
» Recognition.

The coordinator of each group was chosen for their
expertise in headache, curriculum and experience working
with groups.

The participants in each group reviewed and discussed
online the relevant topics on which they wrote the initial
text. These texts were reviewed by another group and
returned to the original groups for corrections. The corrected
texts were reviewed and standardized by the coordinators of
the groups. At the last virtual meeting, all the authors
assessed and approved the final text of the Consensus.

The search for articles was performed in the PubMed
database, covering the period from the earliest articles
recorded until the articles published in 2020. The studies
included ranged from case reports, case series, non-random-
ized and/or non-controlled clinical trials and randomized
and controlled clinical trials to systematic reviews and meta-
analyses.

The evidence available in the literature was assessed
based on the evidence levels and classification of recom-
mendations stated in the guidelines of the American Acade-
my of Neurology (AAN)'? (~Table 1).

THERAPEUTIC CLASSES
Beta-blockers

General aspects

Beta-blockers are the most commonly used drugs in mi-
graine prophylaxis worldwide.'! The probable mechanism of
action is through central regulation with reduction of nor-
adrenergic neuronal triggers, in addition to regulation of
gamma-aminobutyric acid (GABA) in the periaqueductal
gray matter. Some beta-blockers act in the serotoninergic
system with reduced serotonin synthesis and with blockade
of 5-hydroxytryptamine receptor 2B (5HT,g) and 2C
(5HT5c).'

Vol. 80 No. 8/2022 © 2022. Academia Brasileira de Neurologia. All rights reserved.
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Table 1 Recommendation levels

Melhado et al.

Recommendation | Requirements Recommendation
levels
Level A At least two class-I studies Established as effective, ineffective or harmful

for the given condition in the population specified.
Level B At least one class-I study or two class-Il studies Probably effective, ineffective or harmful for

the given condition in the population specified.
Level C At least one class-Il study or two class-lll studies | Possibly effective, ineffective or harmful for

the given condition in the population specified.
Level U Inappropriate or conflicting data In the light of current knowledge, the

treatment is not proven.

versus 80mg propranolol/day respectively). However, at
Propranolol § brop day resp y)

General aspects

Propranolol is a non-selective beta-blocker with hepatic
metabolization, short half-life (four to five hours), and
high protein affinity (which should be considered when
used concomitantly with other high-protein molecules
such as valproate, amitriptyline and nortriptyline). Due
to all these pharmacokinetic variables, propranolol should
be titrated slowly to reduce the likelihood of adverse
effects.?

Although its liposolubility enbales it to cross the blood-
brain barrier (BBB), it does not act directly on the cerebral
vessels; instead, it can centrally modulate the sensitivity of
the autonomic tone of the vessels to sensory stimuli during
the migraine attack.'* Propranolol inhibits the production of
nitric oxide by blocking nitric oxide synthase. It also acts on
glutamate receptors, with the inhibition of kainate-induced
currents and has a synergistic effect on N-methyl-D-aspar-
tate (NMDA) blockers, which reduce neuronal activity and
have membrane-stabilizing properties.'?

Studies

Propranolol is the beta-blocker with the highest number of
studies of relevance for EM prophylaxis. In a systematic
review and meta—analysis,15 among patients with an aver-
age of 4.9 days of pain/month, propranolol was superior to
placebo at the end of 8 weeks and 12 weeks in reducing the
frequency of attacks. In several double-blind, randomized,
placebo-controlled studies,'®"'® propranolol has been
shown to be safe and more effective than placebo after 8
and 12 weeks. A study19 comparing propranolol with other
medications that are considered first-line for migraine
prophylaxis indicated that propranolol has favorable
results. Another study?® comparing propranolol with val-
proate showed that propranolol was slightly superior in
reducing the number days of pain, with fewer side effects,
but without statistical significance. In yet another compar-
ative study,?' topiramate was superior to propranolol, but
both drugs were used at low doses (50 mg topiramate

Arquivos de Neuro-Psiquiatria

higher doses (160 mg/day of propranolol), the result was
the same as with topiramate at a dose of 1mg/kg to
2mg/kg, regarding the positive response rate, reduction
of days of pain, frequency of attacks, and use of abortive
medications.??

Metoprolol

General aspects

Metoprolol is a selective beta-blocker (beta-1) with high
liposolubility, thus having good penetration in the BBB.?> The
beta-1 receptor blockade modulates inhibition of sodium
ions (Na + ) and the activity of tyrosine hydroxylase, reduces
the neuronal activation threshold in response to noradren-
ergic stimuli of the locus ceruleus, and regulates periaque-
ductal gray matter activity.24 Metoprolol has low affinity for
5-HT receptors and has a half-life from 3 to 7 hours, with
primarily hepatic metabolism. Due to pharmacokinetic var-
iability, it requires slow titration to avoid more serious side
effects.!

Studies

There are four randomized, controlled, double-blind stud-
ies?>~28 comparing metoprolol at daily doses between 100
and 200 mg with placebo. They?>~28 have shown the superi-
ority of this medication in reducing the frequency and
intensity of migraine attacks, and also the disability and
days of analgesic use.

In comparison with other drugs, metoprolol is also
shown to be effective in titratable doses of up to 100
mg/day, compared with clomipramine 100 mg/day and
placebo. Only metoprolol showed significant reduction in
the frequency and duration of attacks (p<0.05).2° A
comparative study30 between metoprolol 200 mg and
propranolol 160 mg showed that both drugs were effec-
tive in reducing the frequency of attacks, days of pain,
pain intensity, and use of analgesic medications, but
there was no statistically significant difference between
them.

Vol. 80 No. 8/2022 © 2022. Academia Brasileira de Neurologia. All rights reserved.
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A controlled study?’ evaluated the dose-response effect
and showed that metoprolol was more effective than place-
bo, and at a daily dose of 200 mg in comparison with 100 mg.

Timolol

General aspects

Like propranolol, timolol is a non-selective beta-blocker with no
intrinsic sympathetic activity. It is a lipophilic drug with central
nervous system (CNS) penetration, has good affinity for seroto-
nergic receptors 5-HT,g and 5-HT,, has hepatic clearance, low
protein affinity, and short half-life, of 2 to 5hours. It can be
titrated more quickly, unlike propranolol and metoprolol.'?

Studies

In a randomized double-blinded study,®® timolol (30
mg/day) was superior to placebo in reducing the frequency
of attacks, but there was no difference in pain intensity or
duration. A multicenter crossover randomized, controlled,
double-blinded study3? compared timolol to propranolol.
Both drugs were superior to placebo regarding reduction of
the mean frequency and severity of attacks. There was no
statistically significant difference in the reduction of the
frequency of attacks between the groups treated with timo-
lol and propranolol. The conclusion was that timolol had
similar efficacy to propranolol, compared with placebo, at a
dose of 10 g, to 15 mg twice a day.32

Atenolol

General aspects

Atenolol is a selective beta-1 beta-blocker of low liposolu-
bility, with a half-life of six to seven hours, without intrinsic
sympathetic activity.??

Studies

A randomized double-blinded study>? with 24 patients
showed that the atenolol 100 mg group was superior to
placebo in reducing the number of migraine days. However,
only four patients were included in the placebo group.

In a multicenter, randomized, controlled, double-blinded
study,>* atenolol 100 mg demonstrated a reduction in an
outcome called integrated pain value, which considered the
frequency and intensity of attacks. This study>* did not
clearly explain the primary and secondary outcomes, or
the reduction values, nor did it explain what it considered
the integrated pain value to be.

A crossover, randomized, double-blinded, placebo-con-
trolled study>> with 28 patients compared atenolol 100 mg
with propranolol 160 mg and placebo. Atenolol was shown to
be more effective than placebo in reducing the number of
days of pain. Propranolol was superior to placebo, without
statistical significance. In the comparison between atenolol
and propranolol, no statistically significant difference was
observed. The reduction in the number of days of pain in each
group was not stated separately in the study.35
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Nadolol

General aspects

Nadolol is a non-selective beta-blocker, with low liposolu-
bility and long half-life (of 20 to 24 hours). It is metabolized
in the liver, has moderate protein affinity (28%), and is
eliminated by the kidneys.?3

Studies

In a randomized controlled study,>® nadolol 80mg and
160 mg once a day was compared with propranolol 160 mg
(divided into 2 intakes). It was found to be superior in
efficacy and safety compared with propranolol.3® Currently,
this medication is not available in Brazil.

Nebivolol

General aspects

Nebivolol is a third-generation cardio-selective agent that is
highly selective for the beta-1 receptor, with additional
vasodilation effect mediated by a high release of nitric
oxide.3” It has no intrinsic sympathetic mimetic activity
and has little or no stabilizing membrane activity. Its metab-
olism is hepatic, and its half-life is of 10 hours.3®

Study

A double-blinded randomized study39 was conducted
among 30 migraine patients receiving 5mg of nebivolol
per day or increasing doses of metoprolol (47.5mg in the
first week, 95 mg in the second week, and 142.5 mg in the
third to sixth weeks). The reduction in the mean frequency
of migraine attacks per month, after a 12-week period,
was from 3.4 to 1.3 (metoprolol) and from 3.3 to 1.6
(nebivolol), without statistical differences between the
two groups. Nebivolol showed efficacy similar to that of
metoprolol and was a well-tolerated drug at a dose of
5mg, without the need for titration to achieve the thera-
peutic dose.>®

Pindolol

General aspects

Pindolol is a non-selective beta-blocker with a high degree of
intrinsic sympathetic mimetic activity, low liposolubility,
and a half-life of three to four hours.?3

Studies

No statistically significant differences were observed in two
studies comparing pindolol (in doses of 2.5mg/day and
5 mg/day,*® and of 7.5 mg/day and 15 mg/day*') and placebo.

Conclusion

Among beta-blockers, propranolol and metoprolol are the
drugs with the best evidence regarding the reduction of
migraine attacks in EM compared with placebo (Level A
recommendation).
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Anticonvulsants
Topiramate

General aspects

Topiramate acts on multiple molecular targets to increase
inhibitory function, such as voltage-dependent sodium
channels, calcium channels, carbonic anhydrase, and gluta-
mate kainate receptors. It is well absorbed by the gastroin-
testinal tract, and its maximum plasma concentration
(Tmax) is reached in 2 to 3 hours. It binds little to plasma
proteins, and it is eliminated unchanged by the kidney and
partially by oxidation and hydrolysis. Its half-life of 20 to
30 hours becomes shortened by concomitant use of liver
metabolism-inducing drugs.42

Studies

Silberstein et al.”> conducted a multicenter, double-blinded,
randomized study on placebo-controlled topiramate, and
improvements occurred within the first month of treat-
ment. Patients in the topiramate group had a statistically
significant improvement in the group that used 100 mg/day,
with a 54% reduction of migraine days/month (p=0.001),
compared with patients treated with placebo (reduction of
22.6%). And Brandes et al** conducted a multicenter,
double-blinded, randomized study on topiramate con-
trolled by placebo and propranolol, in which the response
rate was significantly higher with topiramate at 50 mg/day
(39%; p=0.01), 100mg/day (49%; p=0.001) and 200
mg/day (47%; p=0.001) than with placebo (23%). The use
of rescue medication was reduced in the groups that used
topiramate 100mg/day (p=0.01) and 200mg/day
(p=0.005). Diener et al. (2004)22 compared topiramate,
placebo and propranolol, and showed that topiramate and
propranolol had similar efficacy and were superior to
placebo. With a 95% confidence interval, both drugs dimin-
ished the frequency of days with migraine attacks and of use
of acute medication. Diamond et al. (2005),*> based on
these three studies, showed that topiramate, at a dose of
100 mg/day, led to a significant increase in the quality of life
of migraineurs for up to 6 months since the beginning of
treatment. These authors*® evaluated quality of life using
specific tests for migraineurs: the Mini-Sleep Questionnaire
(MSQ) and the Health-Related Quality of Life Assessment
Questionnaire (HRQoL).

1‘43

Sodium valproate/divalproate

General aspects

The anticonvulsant pharmacological properties of sodium
valproate were first described in 1975,%6 and its first evalua-
tion regarding the treatment of migraine was published in
1988.47 Its mechanism of action is related to increased GABA,
blockage of voltage-dependent sodium channels, and T-type
calcium channels.*® It reaches its plasma peak in up to
4hours, and its half-life ranges from 8 to 12 hours in the
conventional form, and is of up to 20 hours in the sustained-
release form. It is a weak inhibitor of the cytochrome P450
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system, epoxidrase, and glucuronyltransferase, and is almost
entirely metabolized by the liver.*°

Studies
There are consistent studies proving the efficacy of
valproate/divalproate. Among more than 2 thousand publica-
tions, there are 2 main prospective studies on the preventive
treatment of EM with valproate, and 4 on divalproate (a
compound of valproic acid and sodium valproate in the
proportions of 1:1) at doses of 500 mg/day to 1,000 mg/day.*’
The two main studies on valproate (1000mg/dia), which were
prospective, randomized and double-blinded, included 63
patients. Hering and Kuritzky>° (1992) conducted an 8-week
study on 29 patients, comparing valproate at 800 mg/day with
placebo. Their study showed that the use of this medication
resulted in a significant reduction in the frequency of pain
compared with placebo, with a mean total number of attacks of
8.826+6.066 with its use compared with an average of
15.586 + 8.330 with placebo. Jensen et al2o (1994) analyzed
34 patients for 4 weeks, and observed a reduction about 50% or
more in the frequency of pain in the divalproate group, and of
18% in the placebo group. The number of responders increased
to 65% in the last 4 weeks of the open phase of the study.2’
Mathew et al.>’ (1995) analyzed 107 patients in a multicenter,
prospective, randomized, double-blinded study lasting
16 weeks. There was a 48% reduction in the frequency of
pain in patients in the divalproate group, and of 14% in the
placebo group, in relation to the initial frequency. In addition,
there was a significant reduction in the intensity and duration
of attacks in the treated patients.

Regarding valproate, valproic acid, and divalproate mol-
ecules, divalproate has been shown to be most effective and
best tolerated, especially in its sustained-release form.>?

Lamotrigine

General aspects

Lamotrigine is an anticonvulsant sodium-channel blocker that
can suppress the release of glutamate and aspartate. It blocks
T-type calcium channels and inhibits native voltage-depen-
dent calcium channels (types N/P/Q/R) and 5HTj3 receptors.
This may reduce glutamate release from the ventral striatal
limbic projections. Chronic treatment with lamotrigine sup-
presses cortical spreading depression (CSD), in accordance
with its selective action on the migraine aura. Its half-life is
of 29 hours, it is completely and rapidly absorbed after oral
administration, it has absolute bioavailability of 98%, and its
plasma Cp,, ranges from 1.4 to 4.8 hours.”3

Studies

Two double-blinded placebo-controlled studies on lamo-
trigine for the prophylaxis of migraine with and without aura
have failed to prove its efficacy. However, in one of these
studies,” lamotrigine proved to be effective in reducing the
monthly frequency of migraine (one of its secondary out-
comes). In three studies (open model)*®~>8 that tested the
efficacy of lamotrigine among individuals with migraine with

54,55
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aura, with doses reaching 100 mg/day, there was a positive
prophylactic effect on the frequency and duration of the auras.
In one of these studies,® after halting lamotrigine, there was
recurrence of the aura episodes. In another study,’ the
episodes of migraine with aura practically disappeared after
three months of treatment, but there was no impact of the
treatment on episodes of migraine without aura.

In another prospective, controlled, open study, in individ-
uals with migraine with aura and with/without headache,
lamotrigine at doses of up to 300 mg/day was effective in
reducing the frequency and duration of the auras. In a
prospective and retrospective study®® among subjects with
complicated auras, which could be very frequent, long-
lasting, affecting the brainstem aura, hemiplegic, aphasic
or without headache, there was satisfactory control of 64% of
these auras.

There is also a description of two cases in which lamo-
trigine was effective in controlling (persistent auras) with
durations ranging from three months to three years.®

Levetiracetam

General aspects

Levetiracetam is a drug that acts on type-N calcium channels
and in the allosteric inhibition of GABA and glycine-depen-
dent currents and of synchronized and excessive interneu-
ronal activity.®! It binds little (10%) to proteins and less than
40% is metabolized by acetamides, without participation of
the cytochrome P450 system. Most levetiracetam is excreted
unchanged by the kidneys, so dose adjustment is required in
cases of renal failure.5%:63

Studies

Two randomized double-blinded studies, one placebo-
controlled and one controlled with placebo and topiramate
for migraine prophylaxis, were conducted. In the first study,
levetiracetam was superior in reducing the frequency, inten-
sity, disability and consumption of analgesics. The second
study, which was designed not to evaluate efficacy but to
assess other parameters (post hoc), showed that in most
individuals the frequency of migraine was reduced in rela-
tion to the baseline time, while the opposite was seen in the
placebo group.

Three open studies®®®7 tested the efficacy of levetiracetam
in the prevention of migraine. One was performed in individ-
uals with migraine with and without aura,® another, among
elderly migraineurs,67 and the third, only in individuals with
migraine with aura.?® In the first two,%%%7 there were signifi-
cant reductions in the frequency of episodes in relation to
baseline and in the intake of symptomatic drugs, while in the
third®® there were reductions in the frequency, intensity and
duration of headache episodes and better aura control.

64,65

Gabapentin/pregabalin

General aspects
The modulation of the release of neurotransmitters exerted
by gabapentin and pregabalin is related to binding to the
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calcium channel «281 subunit in neuronal membranes.
Neither of these agents undergoes hepatic metabolism.
They do not bind to plasma proteins and are excreted
unchanged by the kidneys. The half-life of both gabapentin
and pregabalin ranges from five to nine hours.

Studies

Two double-blinded, placebo-controlled studies were
conducted. In one,®® gabapentin enacarbil did not outper-
form placebo. In the other,”? with gabapentin, the authors
found a reduction of 50% or more in the occurrence of
migraine for 4 weeks compared with placebo — 50% or less
— about 50% (46 x 16). These results were not maintained
when analyzed using the “intention to treat” criterion, that
is, when the population who received at least one dose of the
medication under study (active or placebo) was analyzed,
not just the individuals who concluded the whole study. In a
randomized, open class-1Il study’' controlled with topira-
mate, the use of gabapentin and topiramate led to a signifi-
cant reduction in the frequency, duration and severity of the
episodes, and in the intensity of pain. Although topiramate
was more effective than gabapentin in all outcomes, it also
presented lower tolerability.”’ In a randomized, open, class-
IV, uncontrolled study,72 the authors observed a reduction in
the frequency and intensity of migraine episodes, and in the
duration of pain, and they suggested that gabapentin doses of
1,200 mg/day were as effective as 2,000 mg/day.

A randomized, double-blinded class-II study’> compared
pregabalin with sodium valproate in the prevention of
migraine, and revealed that both were effective after the
first month, and that they were comparable in the third
month of treatment, in relation to the baseline, in terms of
reduction in the average monthly frequency, intensity and
duration of migraine episodes. Although this study’® was
conducted with an adequate number of subjects, both drugs
were used at low doses (valproate: 400 mg/day; pregabalin:
100 mg/day). In an uncontrolled open study’* with a target
dose of pregabalin of 300 mg/day, the authors found a
statistically significant reduction in the frequency of mi-
graine episodes from the first to the third month of treat-
ment compared with the baseline. The greatest reduction in
the frequency of migraine episodes was observed in patients
whose dose was increased in the first month of therapy.

69,70

Carbamazepine

General aspects

Carbamazepine is a modulator of sodium channels of neuro-
nal membranes. Its bioavailability is high, reaching 90%, and
its metabolism is hepatic.””

Studies

Regarding migraine, there is a single crossover placebo-
controlled clinical trial”® which only reports on the individ-
uals who completed the entire study, and does not provide
information about exclusions and their reasons. The
authors’® reported an improvement in 38 out of 45 (84.4%)
patients in the carbamazepine arm and only in 13 out of 48
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(27.1%) in the placebo arm (p < 0.001). The duration of the
treatment was of 12 weeks. Mulleners et al.”’ (2015) calcu-
lated the confidence interval of this study and found it to be
very low (11.77; 3.92 - 35.32), which makes it difficult to
assume that these results can be properly interpreted.

Oxcarbazepine

General aspects

Oxcarbazepine is structurally related to carbamazepine;
thus, it modulates sodium channels of neuronal membranes,
but also modulates the release of glutamate.78

Studies

Regarding migraine, only one randomized, double-blinded
clinical trial’”® has tested oxcarbazepine (n=85) versus
placebo. There was no statistically significant advantage of
oxcarbazepine over placebo, except for the secondary vari-
able of improvement in functional capacity.

Vigabatrin

General aspects
Vigabatrin exerts its GABA-ergic effect through selective and
non-competitive inhibition of GABA-transaminase.3°

Studies

There is a single double-blinded crossover trial,2' in which
23 migraineurs were evaluated. However, due to the possible
beta-type bias, the duration of the study, and the possibility
of potentially limiting and irreversible adverse events, such
as GABAergic retinopathy, a consensus was reached, which
states that vigabatrin should not be used for the preventive
treatment of migraine.?!

Clonazepam

General aspects

Clonazepam belongs to the benzodiazepine group and
increases the effect of the GABA neurotransmitter on
GABA-A receptors in a highly potent and prolonged manner,
besides having a serotoninergic agonist effect.?

Studies

A double-blinded, placebo-controlled study®? with clonaze-
pam at doses of 1 mg/day to 2 mg/day revealed that its use led
to a reduction in the number of headache days compared
with placebo.83 However, due to the risk of addiction,?* this is
not a drug recommended for the prophylactic treatment of
migraine.

Zonisamide (ZNZ)

General aspects

Zonisamide is an antiepileptic drug that has weak carbonic
anhydrase-inhibiting action and blocks voltage-dependent
sodium channels, thus modulating GABA-ergic and gluta-
matergic neurotransmission. In addition, it reduces the
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activity of the low-voltage T-type calcium channels (they
are found in the trigeminal ganglion and caudal nucleus) and
they play a role in mediating the release of calcitonin gene-
related peptide (CGRP).%°

Studies

Two randomized double-blinded studies that compared
ZNZ and another prophylactic drug for EM prophylaxis were
evaluated. In one,® ZNZ was superior to topiramate in
reducing the intensity of migraine attacks; in the other,?’
ZNZ had an efficacy similar to that of valproate, differing
from the latter only in terms of adverse events.

Three other studies®3°° reported that ZNZ was effective
in reducing the intensity and frequency of attacks: a pro-
spective open study88 on patients who responded to top-
iramate but discontinued it due to adverse events; another®°
on patients with refractory migraine; and a retrospective
study90 on patients who did not respond to topiramate. The
doses used in these studies ranged from 100 mg to 400 mg
per day.

86,87

Conclusion

Among anticonvulsants, the most studied are topiramate and
valproate/divalproate. These have unambiguous efficacy, are
well documented, and have A-level recommendation. For
levetiracetam, and ZNZ, the level of recommendation is B. For
gabapentin/pregabalin, the recommendation is C. There is no
evidence to support the routine prescription of lamotrigine,
carbamazepine, oxcarbazepine, vigabatrin and clonazepam.
However, lamotrigine shows efficacy in the prophylaxis for
migraine aura. When prescribing an anticonvulsant, close
attention needs to be paid not only to its efficacy but also to
its sedative, psychotropic, and systemic effects, which often
compromise its tolerability.

Tricyclic antidepressants (TADs)

General aspects
The mechanism of action common to tricyclic antidepres-
sants (TADs) at the presynaptic level is the blocking of
monoamine reuptake, mainly norepinephrine (NA) and se-
rotonin (5-HT), and, to a lesser extent, dopamine (DA).
Tertiary amines (amitriptyline and clomipramine) preferen-
tially inhibit the reuptake of 5-HT, while secondary amines
(nortriptyline) inhibit that of NA. There are no significant
differences in the selectivity of presynaptic reuptake block-
ade. Postsynaptic activity varies depending on the neuro-
transmitter system involved, and it is usually responsible for
the side effects of these drugs. Tricyclic antidepressants block
the muscarinic (cholinergic), type-1 histaminergic, a2- and
B-adrenergic, and several rarer dopaminergic receptors.
These actions do not necessarily correlate with the antide-
pressant effect, but they may correlate with the side effects.
Blockade of the 5-HT receptor contributes to the therapeutic
effect of TADs.”!

The degree of blockade of monoamine reuptake varies
according to the specific TAD, and amitriptyline is the most
potent, with the most complex pharmacological profile. Its
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main metabolite is nortriptyline, which has a more pro-
nounced effect as a transporter of NA.%?

Amitriptyline

Studies

Amitriptyline was evaluated in a randomized, double-
blinded, controlled study93 among migraineurs, with 94
patients receiving amitriptyline, and 92, placebo, for
20 weeks. Among the subjects with EM, amitriptyline was
significantly more effective than placebo in decreasing the
frequency of headaches in the eighth week, but not in the
following weeks due to the large placebo effect.®® In a
randomized, double-blinded, non-inferiority study®* com-
paring topiramate and amitriptyline in 331 migraine
patients, 172 received topiramate, and 159, amitriptyline,
for 26 weeks. The efficacy was similar between the two
medications.’* In another comparative, randomized, double
blinded, placebo-controlled study®® comparing amitripty-
line and melatonin among 196 migraineurs for 12 weeks,
both medications were significantly more effective than
placebo in terms of decreasing the number of days with
headache.’®

Clomipramine

Studies

Two studies have been conducted with clomipramine: one
comparing it with placebo,’® and the other, with metopro-
101.2% In both, clomipramine was not significantly better than
placebo.

Nortriptyline

Study

In a Brazilian study comparing preventive treatments for
migraine with low doses of nortriptyline (25 mg/day) and
propranolol (40 mg/day), alone or in combination, nortrip-
tyline alone was not effective in reducing the number of days
with headache.”’

Conclusions

Among TADs, amitriptyline is the best studied medicine, with
evidence of significant improvement through reduction of
migraine attacks, compared with placebo (Level A recommen-
dation). Clomipramine has not been shown to be significantly
more effective than placebo. Although no randomized, double-
blinded, adequate studies have been conducted on nortripty-
line, this drug is recognized by the participants of this consen-
sus as equally effective as amitriptyline and with fewer side
effects, such as drowsiness and weight gain.

Calcitonin gene-related peptide (CGRP) or CGRP-receptor
monoclonal antibodies

General aspects
Calcitonin gene-related peptide is a 37-amino acid neuro-
peptide that is produced primarily in the cellular body of
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ventral and dorsal root neurons. Two isoforms of CGRP (o and
B) have been described; they differ in three amino acids in
humans, have different tissue distributions, and are potent
vasodilators.”®

The o-CGRP isoform is expressed in the peripheral ner-
vous system predominantly in nociceptive fibers Ad and C,
which have wide distribution throughout the body, including
extensive perivascular distribution. The B-CGRP isoform is
the predominant form expressed in the enteric nervous
system and pituitary system. The distribution of CGRP and
CGRP receptors in the CNS is complex and still little
understood.?%%°

Calcitonin gene-related peptide is located in the trigemi-
nal nerve terminations and trigeminal ganglion. Outside of
the BBB, release of CGRP in trigeminal nerve terminations
results in vasodilation, inflammation, and (questionable)
degranulation of dural mast cells.”®

With the development of monoclonal antibodies (MAbs),
new methods of targeting CGRP have emerged. With the
target specificity inherent to MAbs, as well as typically
prolonged pharmacokinetic half-lives and the reduced po-
tential for liver toxicity, CGRP-specific MAbs are an excellent
drugs for the migraine prevention.”®

Currently, four MAbs (eptinezumab, erenumab, fremane-
zumab and galcanezumab) are indicated in the treatments of
EM. Erenumab specifically blocks the CGRP receptor, while
the others bind to the CGRP'%® molecule.

Erenumab

Studies

Two phase-3, controlled, randomized, multicenter clinical
trials'97-192 were analyzed. In the first, the Study to Evaluate
the Efficacy and Safety of Erenumab (AMG 334) in Migraine
Prevention (STRIVE),'®! 3 arms were compared: the erenu-
mab 70mg group, the erenumab 140mg group, and the
placebo group, who were followed for 24 weeks. The erenu-
mab groups showed a statistically significant decrease in the
number of migraine days in relation to the baseline frequen-
cy (primary outcome), a decrease in the number of migraine
days of more than 50% from the third to the sixth months in
relation to the baseline frequency, decreased use of mi-
graine-specific medication, and decreased impact of head-
ache (secondary outcomes) compared with the placebo
group. There was no significant difference between those
who used 70 mg or 140 mg of erenumab.'?!

The second one, called Study to Evaluate the Efficacy and
Safety of Erenumab (AMG 334) Compared to Placebo in
Migraine Prevention (AR[SE),102 compared 2 groups:
patients who received erenumab 70mg and those who
received placebo, who were followed for 12 weeks. The
erenumab group showed a statistically significant decrease
in the number of migraine days in relation to the baseline
frequency (primary outcome), a decrease in the number of
migraine days greater than 50% in relation to the baseline
frequency, and decreased use of migraine-specific medica-
tion (secondary outcomes) compared with the placebo

group.'??
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Galcanezumab

Studies

Two randomized, controlled, multicenter, phase-3 clinical tri-
als'%3104 o EM compared galcanezumab art doses of 240 mg in
the first month, followed by 120 mg/month in the following
months, galcanezumab at a dose of 240 mg/month, and placebo.
The patients were followed for six months. The results of the
galcanezumab groups were better than those of the placebo
group, with statistical significance in relation to the primary
outcome [decrease in the Monthly frequency of headache days
(migraine characteristics in relation to the baseline frequency)]
and secondary outcomes: decrease greater than 50%, greater
than 75%, and 100% in the number of headache days, quality of
life scales, and headache impact respectively. There was no
difference between the results of the two galcanezumab groups
(120 or 240 mg). There was no difference between the results of
the two galcanezumab groups.'>10>

Fremanezumab

Studies
Fremanezumab has been studied with regard to prevention
of EM in 2 phase-3 clinical studies.'9>1%¢

A monthly dose regimen of 225 mg or a higher single dose
of 665 mg was compared with placebo among 875 patients
with a mean age of 41.8 years.'%> The number of migraine
days during the 12-week period after the first dose was lower
in the study groups than in the placebo group. The average
number of migraine days per month decreased: from 8.9
days to 4.9 days in the monthly fremanezumab dosage
group; from 9.2 days to 5.3 days in the highest single-dose
fremanezumab group; and from 9.1 days to 6.5 days in the
placebo group. This resulted in a difference between the
monthly and placebo dosages of -1.5 days, and between the
highest single dose and placebo of -1.3 days (p <0.001).1%°

In the second study,'®® migraine patients who had previ-
ously had negative experiences with two to four classes of
preventive medications were assessed. Using the methodol-
ogy to divide the groups, 329 patients with EM were included
and the results were also positive, with a significant differ-
ence between the fremanezumab groups and the placebo

group.'%®

Eptinezumab

Studies
Eptinezumab differs from other MAbs in that it is adminis-
tered intravenously rather than subcutaneously. Two studies
have been conducted in relation to EM. A phase-2 study'?’
was carried out with administration of 1,000 mg of intrave-
nous eptinezumab (81 patients), compared with placebo (82
patients), and it showed that this drug present a good degree
of safety and tolerability and was superior to placebo with
regard to improving the number of migraine days per month.
The other study'?® evaluated 888 patients with EM who
were randomized into 4 groups: eptinezumab 30mg,
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100 mg, or 300 mg, and placebo, with up to 4 intravenous
infusions every 12 weeks. Doses of 100mg and 300 mg
significantly reduced the number of migraine days per
month, with similar tolerability in comparison with the
placebo group.'®® In a subsequent analysis,'®” the authors
observed that the treatment was effective on the first day
after the initial dose.

CONCLUSIONS

Erenumab, galcanezumab, fremanezumab and eptinezumab
each have two Class-I clinical trials with positive results in
relation to placebo, and they have been shown to be effective
to treat EM (recommendation level A) (=Table 2).
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