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Introduction
Edited by: Migraine is a chronic neurological disease, with a prevalence of 15.2% in Brazil.

Mareelo Morees Valenco It is 2.2 times more prevalent in women, predominantly in the 18-50 age group.

lts pathophysiological mechanism is still not completely understood. Possibly
headache attacks and symptoms are associated with cortical spreading depression,
the trigeminovascular system, neurogenic inflammation, vasodilation and genetic
vulnerability.

Objective

This is a narrative review of preventive and abortive treatment of migraine.

Comment

Migraine treatment is based on three pillars: patient education, treatment of the
disease itself or prevention of attacks, and acute treatment of headache attacks. The
therapeutic classes of traditional drugs used in migraine prevention are beta-blockers,
tricyclic antidepressants, calcium channel antagonists or blockers, and anticonvulsant
neuromodulators. Specific drugs used in the treatment of headache attacks are triptans
or serotonergic 5-HT1B/1D receptor agonists, ditans or 5-HT1F receptor agonists,
and gepants or CGRP receptor antagonists.

Conclusions

Traditional drugs used in the preventive or abortive treatment of migraine are
considered to be effective. Through modulation of the disease mechanisms, there is a
reduction in the frequency, intensity and duration of headache attacks, and also in the
disability caused by the headache. Al this to improve the quality of life of patients.
The therapeutic classes of traditional drugs used in migraine prevention are beta-

AKATJZ;:’S: blockers, tricyclic antidepressants, antagonists or blockers of calcium channels and
Treatment anticonvulsant neuromodulators. Specific drugs used in the treatment of headache
Preventive freatment attacks are friptans or serotonergic 5-HT1B/1D receptor agonists,ditans or 5-HT1F
Abortive treatment receptor agonists, and gepants or CGRP receptor antagonists.
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Introduction

Migroine is a chronic neurological disease, with a pre-
valence of 15.2% in Brazil.! It is defined as an abnor-
mal neurovascular reaction that occurs in a genetically
vulnerable individual. Clinically manifests itself in recurrent
episodes of headache associated with other symptoms,
dependent on triggering factors.?

According to the diagnostic criteria of ICHD-3,% headache
lasts from 4 to 72 hours, presenting some characteristics,
such as unilateral location, pulsatile character, moderate
to severe intensity and worsening with routine physical
activities. In addition, headache is accompanied by
nausea and/or vomiting, photophobia and phonophobia
(Table 1).

Table 1. Diagnostic criteria for migraine, according to ICHD-3
A.  Atleast five attacksT fulfilling criteria B-D
B. Headache attacks lasting 4-72 hours (when untreated or
unsuccessfully treated)
C. Headache has at least two of the following four characteristics:

1. unilateral location

2. pulsating quality

3. moderate or severe pain intensity

4.  aggravation by or causing avoidance of routine physical

activity (e.g. walking or climbing stairs)
D. During headache at least one of the following:
1. nausea and/or vomiting
2. photophobia and phonophobia

According to the number of headache days per month,
migraine can be classified as episodic, when there are less
than 15 headache days per month in the last three months;
or chronic, if the headache is present 15 or more days per
month, also in the last three months.* Patients diagnosed
with chronic migraine have a more impaired quality of life
and are more incapacitated for daily activities.>®

Migraine is a highly prevalent disease, affecting 15.2%
of the Brazilian population.” About one billion people
worldwide, including more than 30 million Brazilians and
40 million Americans, suffer from migraines.” The disease
is 2.2 times more prevalent in women, predominantly in
the 18-50 age group, in individuals with higher education,
with lower income and in those who do not practice
regular physical activity, regardless of body mass index.!

In most patients, migraine attacks are sporadic, but a subgroup
of individuals experience a gradual increase in frequency over
time; among these, up to 1% to 2% of the global population
develop chronic migraine. Regardless of the frequency of
attacks, migraine inferferes with quality of life and is among the
most disabling diseases in the world. According to the Global
Burden of Disease, it is the second leading cause of disability
among young adults aged between 18 and 50 years.®

As a result, the socioeconomic impact is enormous, as
it affects the quality of life of patients and impairs work,
social activities and family life. It constitutes the major
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cause of absenteeism and decreased productivity at work,
especially among women who are the most affected by
this disease.?"!"

The pathophysiological mechanisms of migraine are
still not completely understood. There are multiple
origins to explain headache attacks and associated
symptoms, such as cortical spreading depression (CSD),
the trigeminovascular system, neurogenic inflammation,
vasodilation and genetic vulnerability. Evidence suggests
that the fundamental physiological disorder is central
neuronal hyperexcitability, involving peripheral or
brainstem trigeminovascular pathways, or both. Some
factors can increase or decrease neuronal excitability,
constituting the threshold for triggering headache
attacks.'?13

Initially, certain internal or external triggering factors
trigger CSD, an electrophysiological phenomenon
that plays an important, but not exclusive, role in
the generation of migraine attacks. This wave of
depolarization propagates from the occipital cerebral
cortex to the frontal region, at a speed of 2-3 mm/min,
causing cerebral ionic dysfunction (increased intracellular
calcium), release of neurotransmitters and vasoconstrictor
vascular events, responsible for the phase premonition
and aura symptoms.'?'* CSD can activate the trigeminal
nociceptive system, both peripheral and central, with the
release of nitric oxide and inflammatory neuropeptides,
such as substance P neurokinin A and calcitonin gene-
related peptide (CGRP), responsible for vasodilation and
related to the headache stage.'?™®

Finally, the genetic abnormality of calcium channels is
a potential mechanism of interictal neuronal excitability.
Voltage-gated P/Q-type calcium channel genes likely
influence presynaptic neurotransmitter release, possibly
from excitatory or inhibitory amino acid systems.'? A
genetic vulnerability was observed in relatives of patients
with migraine without aura, who have a 1.9 times greater
risk of having this disease and a 1.4 times greater risk of
suffering migraine with aura.®

Drug treatment of migraine

Migraine treatment is based on three pillars: patient
education, tfreatment of the disease itself or prevention
of attacks, and acute treatment or headache attacks.
Education must be carried out with any patients from
any instances of care. In emergency or tertiary outpatient
services, it is essential to inform and reiterate the chronic
biological, genetic and chemical nature of migraine for
adherence to other treatment components. Any patient
who seeks medical help due to migraine needs to receive
clear and objective information about the disabling, but
benign, nature that the disease and its symptoms can
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cause frequently or infrequently, depending on the patient
and their moment in life.”

Furthermore, the impossibility of curing the disease must
be reiterated, although effective treatment results in
reduced impact by controlling a decrease in headache
attacks. Simple, objective physical activity programs such
as brisk one-hour walks for at least four days a week,
as well as pragmatic stress management, also represent
fundamental items for patient improvement.'”:18

The main basis of the approach is the treatment of
the disease or the prevention of symptoms. It must be
emphatically explained that this is only achieved with
medication or biological therapies and the objective is not
to cure migraine, but to greatly reduce the frequency and
intensity of attacks. This goal is achieved by modulating
disease mechanisms and not just with pain medication.
There are general criteria for opting for migraine
prevention with drugs or other therapeutic agents.'”:18

Patients with three or more headache attacks a month
that interfere with functional capacity or require use of
symptomatic medications should be approached with
caution. In patients with a lower frequency of attacks, but
with significant impairment of their daily activities, this
option should also be used. We exemplify here the patient
suffering from migraine with aura whose crises occurred
every three months, but who exercised the profession
of commercial pilot of large airplanes. In this patient,
occasional attacks characterized by total visual loss or a
visual field loss occurred in landing and takeoff situations.
In cases like this, the need to prevent even infrequent crises
is unquestionable. In addition, migraines can progress
with frequency, even spontaneously, and prevention
becomes an important weapon to avoid compromising
the quality of life and productivity of sufferers.'”-1?

As fundamental general principles of the treatment,
essential for its success, we must always start with low
doses, increase them slowly and gradually every 1-2
weeks, wait for at least 2 months in the planned therapeutic
doses and require the patient to complete of pain diaries,
which prove the behavior of headache attacks during
the use of the prescribed treatment. Failure to observe
such principles greatly compromises adherence and the
evaluation of the effectiveness of what was chosen.”18

Another practical aspect is to carefully evaluate treatment
options in women planning to become pregnant or
who are pregnant. Thus, clear guidelines and effective
contraceptive measures should be in use when starting
migraine prevention and only proven non-teratogenic
options should be suggested in these cases. Monotherapy
is preferred for patients who have never received
preventive pharmacologic agents, and whenever possible,
options with better tolerability should be selected.'®2°
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Preventive freatment for migraine

The therapeutic classes of traditional drugs used
in migraine prevention are beta-blockers, tricyclic
antidepressants, antagonists or blockers of calcium
channels and anticonvulsant neuromodulators.

Beta-adrenergic blockers

Beta blockers have been used to prevent migraines for over
35 years (Table 2) and for many, they still represent the
first choice of treatment for non-asthmatic patients.?' The
first beta-blocker to be used clinically was propranolol in
1964.22 The mechanisms of action are related to its ability
to act centrally on the serotonergic and noradrenergic
neurotransmitter systems. The various beta-blockers
differ in terms of selectivity for B1 and B2 receptors,
their lipophilic capacity and blood-brain penetration. In
addition, regarding its agonistic properties at other sites
and its ability to stabilize neuronal membranes.?'

All beta-blockers, to a greater or lesser degree, inhibit
the release of noradrenaline by blocking pre-junctional or
presynaptic beta-receptors, reduce neuronal firing from
the locus coeruleus (the most important noradrenergic
nucleus in the brainstem) and decrease the synthesis of
norepinephrine by reducing the activity of the enzyme
tyrosine hydroxylase. In addition, they interact with
serotonergic 5-HT,, and 5-HT,. receptors, promoting
their down regulation.'820.23

The most used beta-blockers with proven efficacy are
propranolol (the oldest),?? at doses from 30 to 180 mg/
day; metoprolol, at doses of 50 to 200 mg/day; atenolol,
at doses of 50 to 120 mg/day; and nadolol, at doses
from 80 to 240 mg/day (Table 2). Nadolol is the only
one with predominantly renal excretion, without hepatic
metabolism and more present in breast milk.292® Doses
should always be individualized and started low with slow
and gradual progression until the effect manifests itself
and/or side effects appear.

Table 2. Effective beta-blockers in migraine prevention

. Number
Doses . Side
Drug Effectiveness of doses
(mg/day) effects
per day
Propranolol 30 to 180 +++ +to ++
R Bl Lon. TR 1B
a
__Metoprolol 28 0208 ++to +++ +to ++ 1t02

The side effects most observed in beta-blockers are fatigue,
depression, memory disorders, sexual impotence, reduced
tolerance for physical activities, bradycardia, arterial
hypotension, weight gain, peripheral vasoconstriction,
bronchospasm and elevation of glycemia and cholesterol.
Major contraindications are congestive heart failure,
asthma,  uncompensated  diabetes,  bradycardia,
hypotension, moderate or severe hyperlipidemia,
vertebrobasilar disease, basilar or hemiplegic migraine,
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and cerebrovascular disease.?0%3
Tricyclic antidepressants

The tricyclic antidepressants amitriptyline, nortriptyline and
doxepin are the most used in migraine prevention, with
different actions on neurotransmitter systems (Table 3).
Amitriptyline was first suggested for migraine prevention
in 1968. lis effectiveness compared to the use of placebo
has been evidenced for over 40 years.?*?° There is wide
variation in the absorption, distribution and excretion of
tricyclics, but beneficial effects can begin three to seven
days after starting treatment, although some patients
require up to three to four weeks to show improvement.?42>

Table 3. Relative potency of the most used tricyclic antidepressants
in the different neurotransmitter systems

Tricyclic _Neurotransmitter systems i
Amitripty|ine +++ ++ ++
Nortriptyline ++++ ++++ ++

_Doxepin +++ ++ ++
There are important variations in  the individual

metabolism of ftricyclics. They will likely be ineffective
for migraine treatment outside the therapeutic window.
Some patients will need 150 to 200 mg/day, in divided
doses; while others will show improvement with 10 to
20 mg/day.?*? The mechanisms of action for migraine
are down regulation, antagonism of central 5-HT,, .
receptors, decrease in the density of postsynaptic beta-
adrenergic receptors, inhibition of synaptic reuptake of
serotonin and noradrenaline and the improvement of
central antinociception through a functional increase
in endogenous opioid mechanisms.??¢ Tricyclics are
highly lipid soluble and avidly bound to plasma proteins.
Recommended doses vary over a wide range and are
usually between 10 and 200 mg/day.?%?” They should be
started at low doses but gradually increased every 5 to 7
days.

Tricyclics are not well tolerated and side effects are
frequent and generally related to their interaction with
various neurotransmitter systems and their receptors
(Table 4). These can manifest even before the headache
improves and the most observed side effects are the result
of its antimuscarinic activity, such as dry mouth, metallic
taste, epigastric discomfort, intestinal constipation, vertigo
syndrome, mental confusion, tachycardia, palpitations,
blurred vision and urinary retention. Elderly patients may
develop fremor, mental confusion and even delirium.
The side effects resulting from the antihistamine action
(at H, and H, receptors) and the unwanted activity in the
noradrenergic system may also represent a limiting factor
to the use of these drugs. They usually manifest as an
increased desire for carbohydrate intake and consequent
weight gain, drowsiness, postural hypotension, reflex
tachycardia and palpitations?426:27
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Table 4. Most common side effects of tricyclic antidepressants in
relation to their action on the various neurotransmitter systems

Neurotransmitter Side effects
systems . i,
Cholinergic Blurred  vision, dry mouth, sinus

tachycardia, constipation, urinary
retention, memory disturbances, speech

disorders, and decreased swea

R ing
Serotonergic Nauseq,  increase mteshnaI motility,

. . weatin
Histamine (type 1 & gohon verhgo syndrome, hypotension,

receptor) weight gain, potentiation of other CNS
depressant drugs
Histamine (type 2 Mepni con usll)gn

receptor,
A re%erz‘.]ic (a1 receptor)

Dopaminergic

Postural hypotension, reflex tachycardia
Tremor, increased muscle tone, myoclonic

jerks, dyskinesia
Note: CNS - central nervous system

Antagonists or calcium channel blockers

Antagonists or calcium channel blockers are drugs that
are frequently used to prevent migraines. Calcium, in
combination with binding proteins such as calmodulin or
troponin, regulates diverse cellular and neuronal functions.
Muscle contraction (including arterial wall), hormone and
neurotransmitter release, and enzymatic activity are just
a few examples of the importance of calcium ions in
cell function. Knowledge of the role of calcium and the
various types of neuronal calcium channels is crucial to
understanding the recent evidence that points to genes
associated with the expression of different types of
calcium channels and their possible practical implication
in genetic inheritance and pathophysiology from the
migraine. Furthermore, the notion that different classes
of calcium channel antagonists act on different types
of channels as, for example, verapamil does on L-type
voltage channels is important.?

The components of this group of drugs have varied
chemical structures. They differ in clinical efficacy, side
effect profile and contraindications. Flunarizine, a
diphenylpiperazine derivative, is the most used in Brazil.
It is recommended at a dose of 10 mg/day, although
studies have shown that doses of 3 to 5 mg/day at night
may have the same efficiency, without the undesirable
side effects of weight gain, drowsiness, tremor and
extrapyramidal symptoms.2?% Flunarizine requires 4 to 6
weeks to demonstrate efficacy and has a residual effect
for up to 4 weeks. Several comparative studies between
flunarizine and other drugs for the prevention of migraine
have been carried out and there was no statistical
difference between their effectiveness and propranolol,
metoprolol or pizotifen.

Verapamil, a phenylalkylamine substance effective for the
prevention of cluster headaches,®' is the most widely used
calcium antagonist in the United States. Although little
effective in migraine, it has been shown to be superior
to placebo and should be used in doses of 80 mg three
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to four times a day. Its most frequent side effect was
constipation, which affected 43% of patients.3!32

The components of this group of drugs exert blocking
effects on the release of platelet serotonin, interfering
with neurovascular inflammation, in the initiation and
propagation of spreading depression, in the inhibition
of calcium-dependent enzymes used in the synthesis of
prostaglandins and, finally, in the inhibition of contraction
vascular wall smooth muscle.334

The most common side effects are constipation, A-V
block, congestive heart failure and hypotension with
verapamil and weight gain, drowsiness, dizziness,
hypotension and extrapyramidal reactions with flunarizine.
Contraindications are congestive heart failure, heart block
and moderate to severe bradycardia, hypotension, atrial
fibrillation, and severe constipation. The best candidates
for the use of calcium antagonists are patients with a history
of prolonged aura, migraine infarction, and migraine with
vertigo or other vestibular symptoms.3>

Anticonvulsant neuromodulators

Anticonvulsant neuromodulators play a prominent role
in migraine prevention due to their action on cortical
hyperexcitability and the imbalance between GABAergic
inhibition and glutamatergic excitation observed in
migraineurs. The main anticonvulsant neuromodulators
are sodium valproate and divalproate. They began to be
studied for migraine prevention in 1992 with subsequent
studies starting in 1999.3036:37

Divalproex sodium is an oligomeric complex of valproate
and valproic acid in a 1:1 molar ratio and dissociates into
valproate ion in the mucosa of the gastrointestinal tract. It
is made from a simple fatty acid with eight carbon atoms
and two main chains and is 80% bioavailable after an oral
dose. lts plasma half-life is 8 to 17 hours and it is highly
bound to plasma proteins. It acts peripherally, including
reducing experimental neurogenic inflammation in the
trigeminovascular system through agonism at GABA,
receptors.38

Several mechanisms of action of divalproex sodium
are known. It increases gamma-aminobutyric acid
(GABA) levels in presynaptic storage vesicles and brain
parenchyma through inhibition of the GABA acid
transaminase enzyme, but also increases the postsynaptic
response to GABA. It increases membrane conductance
to potassium, promoting neuronal hyperpolarization,
in addition to decreasing the firing rate of serotonergic
neurons in the dorsal raphe nucleus (an important center
involved in the pathophysiology of migraine and located
in the brainstem), which are implicated in the control from
headache.30-36:37

Cognitive functions are rarely affected by divalproex.
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However, hematological effects are important and platelet
count must be monitored, especially in doses greater than
1,500 mg/day. Serious side effects are infrequent and
hepatitis and pancreatitis can occur, but this is usually
related to the concomitant use of other medications, the
patient's age, the presence of metabolic or genetic diseases
and general health. Although rare, these idiosyncratic
reactions are unpredictable, but tend to occur more in
children under 2 years of age, on concomitant use of
multiple anticonvulsant drugs, with metabolic disorders or
epilepsy accompanied by mental retardation and organic
brain disease.’

Fatal hepatotoxicity is extremely rare in patients with
migraine, but liver dysfunction may be more common
and not predicted by laboratory monitoring alone, as liver
function tests may be normal while clinical symptoms are
developing.® In the real world of treatment, alternating
daily doses of 250 mg and 500 mg reveal efficacy with
fewer side effects.“®

Topiramate (TPM) is probably the most studied
neuromodulator in  migraine prevention. It is an
anticonvulsant  with  a unique chemical structure

with a chain similar to a chemical radical found in
acetazolamide. This raised the possibility of exerting an
intrinsic anticonvulsant action, which was confirmed in
subsequent studies with epileptic patients.®®

It has multiple mechanisms of action and can influence
the function of some subtypes of calcium and sodium
voltage channels, in addition to GABA, receptors and the
Kainate/AMPA receptor subtype, which is involved in the
excitatory glutamatergic system. In addition, TPM inhibits
carbonic anhydrase isoenzymes Il and IV.4! As a result of
this action at various molecular sites and at receptors for
various neurotransmitters, TPM modulates GABAergic
action, increases GABA-induced chlorine ionic currents,
and exerts variable antagonizing effects on Kainate-
evoked ionic currents in the glutamatergic system. The
result is stabilization or modulation of neuronal activity.
Thus, TPM and other drugs in this category began to be
called neuromodulators, representing a more current
concept in the preventive treatment of migraine.*?

TPM is rapidly absorbed after oral administration, with
plasma concentrations rising linearly with dose. lis
metabolism is dependent on hepatic microsomal enzymes
of the P, system, increasing its clearance in the presence
of other enzyme-inducing antiepileptic drugs. TPM readily
penetrates the central nervous system and 70% to 80% is
eliminated unchanged in the urine. Its half-life is 21 hours
with normal renal function and the time required to reach
a stable concentration is 4 to 5 days. Apdés 1 hora de
administragéo oral, a concentracéo do TPM no parénquima
cerebral pode atingir um terco dos niveis plasmdticos.*

Edwards et al. carried out the first evaluations of TPM in
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migraine, in 2000. These authors studied 30 patients with
migraine with or without aura who used TPM (n=15) or
placebo (PL) (n=15). The patients underwent progressive
dose adjustments, with increments of 25 mg per week, up
to a maximum dose of 100 mg twice a day, and remained
on regular use for 12 weeks. Mean frequencies per 28-day
period were compared between the two groups of patients
and with baseline periods (3.00+2.60 vs. 3.78+1.99;
p=0.10), revealing a trend of superiority in reducing
headache atftacks for the TPM group. The percentage of
patients who responded (i.e., experienced at least a 50%
reduction in seizure frequency) during the 18-week study
period was 46.7% for TPM and 6.7% for PL (p= 0.035).
Sete pacientes em uso de TPM abandonaram o estudo (4
por efeitos colaterais e 3 por outras razées) e 6 pacientes
do PL também o fizeram (3 por falta de eficacia e 3 por
outras razées). The most reported side effects of TPM were
paresthesia of the extremities, diarrhea, altered taste and
drowsiness.**

Two subsequent studies supported the use of TPM as an
effective drug for migraine prevention.*>#¢ In addition,
and contrary to what was imagined, the target dose of
100 mg was shown to be the best cost-effective action,
since doses of up to 200 mg did not achieve better results
than those of 100 mg/day.

TPM is well tolerated when its doses are started low (15-
25 mg/day in a single dose) and increased slowly and
gradually (25 mg every 14 days). lts administration should
always be in two daily doses, during breakfast and dinner.
Still, there may be undesirable side effects in a portion
of patients. Slowing of psychomotor activity, difficulty
concentrating, changes in memory, language and speech,
drowsiness, asthenia, weight loss, acute angle glaucoma
and formation of kidney stones (due to the activity of
inhibiting carbonic anhydrase) may occur.”

Table 5 presents the efficacy and side effect profile of
migraine prophylaxis substances used in clinical practice,
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before the advent of anti-CGRP therapies.
Treatment of headache attacks

Migraine attacks have four distinct phases: (1) prodromal
phase with premonitory symptoms; (2) aura phase with
transient neurological signs and symptoms; (3) headache
phase with associated symptoms that include nausea,
vomiting, photophobia, phonophobia, and osmophobia;
and (4) recovery or postdromic phase, often associated
with rest and sleep.*®

Only headache phase symptoms can be treated and
there is no effective treatment for aura symptoms.*
Existing drugs for the treatment of headache attacks
are divided into specific and non-specific. Specific ones
are serotonergic 5-HT,, ,, receptor agonists or triptans,
5-HT,, receptor agonists or ditans, and CGRP receptor
antagonists or gepants.

Preference, degrees of effectiveness, doses, routes of
administration, formulations and associations with other
substances such as caffeine, muscle relaxants and even
barbiturates make the treatment of headache attacks
something to be individualized. It should be chosen based
on the physician's personal experience, the patient's
headache behavior and aspects related to medication
availability. These variations are characterized by intense
national, cultural and economic differences. There are
patients who report the effectiveness of simple, non-
specific and low-cost commercial preparations, while
others require injectable triptans. Gepants and ditans
are not yet available in Brazil until the end of 2022, but
international studies have shown efficacy in the parameter
of absence of pain in 2h, lower than that of some oral
triptans and below 20% when compared to placebo.*

Table 6 summarizes the effective drug options for the
acute treatment of migraine that are available in Brazil in
December 2022.

Table 5. Efficacy and tolerability profile of the most used drugs in migraine prevention

Drug Effectiveness* Side effects
Beta blockers ++to +++ F+1o +++
Propranolol +++ ++ to +++
Atenolol ++ ++
Nadolol ++ ++
Metoprolol ++ ++
Tricyclic antidepressants +++to ++++ +4++1to ++++
Amitriptyline +++ 4+
Nortriptyline +++ +4++
Doxepin ++ +++
Anticonvulsants +++ +++to ++++
Sodium divalproex +++ ++ to +++
Topiramate . +++ ++to +++
Calcium channel antagonists ++1to +++ +++
Flunarizine ++ 44
Verapamil +

*Based on the literature and the personal experience of the authors.
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Table 6. Names, recommended doses per headache attack and formulations of substances used for the acute

treatment of migraine

Drugs Available doses (mg)

Recommended doses

Formulations (ma/oer 24h)

Non- sSpeaTlc cmallgesjcs
i analgesics

500 ang 1000 mlélefs/ injection 2000 to 4000
Al Paracemmol 500 and 750 Tablets 2000 to 4000
Igt::llcylcﬂe derivatives 500 tablets o 1500 to 3000
?]proxen SO |C§Jm 350 taplets and suppositories 55010 1100
Tolfenamic aci Q0 taplets o 400 to 600
iclofe ) taplets and suppositories 58 to1 8
upro? 400 and 600 taplets 8 810 80
Ke}opr en } 0 }u e}s 10 ) 102 0!
etorola aplets ]
elecoxi 100 and 200 ets %80 to 400
Spemflc ur;algesu:a rirote) lets and a 0.2
otamine (tartrate, - ets and suppositories o
03505 §§or W injec bhs 055% 0.5
DIEY roergommlne 6 IMor | |n|echons 6 to 2
¥ roergotamine (mesylate) .5 infranasal spray 5t01
Tri
pia ummrlpmn 5-50-100 ablets . axir\r&um: 300mg
ummrlptun S |n|echon to 1
qrctrlptun 5 Dto 7.5
%o n;\ltrltpmn 2 5 d 10 ;u ets 5.t5 tc]) 7.5
:thngfgg Gn (ﬁ«s\juhnn discs ]Oc;o go

Note: NSAIDs — non-steroidal anti- mflommofory drugs; SC — subcutaneous; IM —

Analgesics and non-steroidal anti-inflammatory drugs
(NSAIDs)

Some patients benefit from the use of common analgesics
such as salicylate derivatives and paracetamol. These
substances have restricted efficacy in more intense attacks
and their association with caffeine or barbiturates does
not reveal evidence of superiority over salicylates or
paracetamol alone.*” Many of these drugs act centrally,
in the caudal trigeminal nucleus and in the thalamus. Its
use or prescription for patients with severe, disabling or
rapidly progressive headache attacks is not warranted.
Salicylate derivatives also have anti-inflammatory action
and inhibition of prostaglandin synthesis when used at
higher doses, such as 70 to 100 mg/kg.

Nonsteroidal anti-inflammatory drugs (NSAIDs) with
proven efficacy in migraine are naproxen, tolfenamic
acid, diclofenac, ibuprofen, ketoprofen, ketorolac, lysine
clonixinate, and indomethacin.#’ They act by blocking
the cyclooxygenase enzyme and inhibiting the synthesis
of prostaglandins, notably prostaglandins G2. NSAIDs
also exert a relevant central action that includes inhibition
of neuronal prostaglandin synthesis, prolongation of the
turnover of catecholamines and serotonin in neurons, and
blockade of serotonin release upon painful stimuli.®! They
are useful and well tolerated and may represent the first
treatment option for patients with moderate or slower-
progressing attacks, when used correcily.

Triptans

Triptans represent the first specific drugs for the treatment
of migraine attacks. They act as a selective 5-HT,, o
serotonergic receptor agonists. The first, sold in 1990, was
sumatriptan. lts effectiveness has been well established
with over 180 million seizures treated worldwide.

Sumatriptan is structurally related to serotonin with
potent selective action on 5-HT,, ., .. receptors. It has no
significant action on other serotonin receptors, such as

5-HT,, and on non-serotonergic receptors (adrenergic,

intramuscular; IV — intravenous.

dopaminergic, histaminergic), as well as on ion channels.
It has a vasoconstrictor effect on the basilar, parent
and dura mater arteries, through an agonistic action
on 5HT,; receptors. In peripheral vessels, there is no
vasoconstrictor action, since there is little or no action on
the 5-HT,, receptors, which mediate this process. Triptans
produce a mild and equivalent degree, at therapeutic
concentrations, of contraction in coronary arteries.>?

The oral bioavailability of sumatriptan in 25, 50 and 100
mg tablets is low, around 14%. Mean T__ values range
from 1 to 2.3 hours after oral administration. However,
80% of plasma C__ is reached within 45 minutes of
oral ingestion in healthy patients. With subcutaneous
administration of a dose of 6 mg, there is rapid absorption,
T . of 0.17-0.23 hours and high bioavailability, around
96%. Sumatriptan has proven efficacy in acute treatment
with initially recommended doses of 6 mg subcutaneously
and 100 mg orally, which reach therapeutic levels with
plasma concentrations of 72 pg/L in 10 minutes and
54 ug/L in 1.5 hours, respectively. It is observed that
14% to 21% of the drug binds to plasma proteins and
weakly crosses the blood-brain barrier due to its poor
lipophilicity.5%53

Approximately 55% to 65% of patients show improvement
after 2 hours, while 70% after 4 hours of an oral dose.
Subcutaneous administration is most effective, providing
significant headache relief in 80% of patients after 1 hour,
and in 86% after 2 hours.523

Zolmitriptan  was developed to be
sumatriptan. It has high aoffinity for 5-HT,; , receptors,
moderate affinity for 5-HT,, . receptors, and has both
central and peripheral actions, which may be relevant
to its antimigraine effect. It acts centrally by modulating
serotonergic neurotransmission, even outside of headache
aftacks. This leads to changes in cortical excitability that
are shown in changes in cortical potentials evoked by
auditory stimulation without affecting global cortical
processing.’* It provides pain relief after 1 and 2 hours
in 24% to 51% and 62% to 75% of patients, respectively.

superior to
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After the use of zolmitriptan, the absence of pain within
2 hours is achieved by 25% to 45% of patients and
recurrence varies between 20% and 37% of patients.

Naratriptan is also a selective 5-HT,, . .. agonist and
was synthesized to achieve greater bioavailability than
sumatriptan. In fact, naratriptan has an oral bioavailability
of 63% to 74% and a high plasma half-life, around 6
hours, when compared to sumatriptan. It has high affinity
for 5-HT ;¢ receptors and low doffinity for 5-HT,, ..
receptors. There is no affinity for 5-HT,, receptors,
which mediate peripheral vasoconstriction, nor for
5-HT, receptors, which mediate vascular relaxation and
hypotension. The 2.5 mg dose reduces headache intensity
to mild or absent in 48% of patients (ranging from 45% to
51%), with a therapeutic gain over placebo of 21% (17%
to 25%).5%% Clinical studies compared naratritpan 2.5 mg
with sumatriptan 100mg and revealed a lower therapeutic
gain, equivalent to 33% (ranging from 27% to 39%).

Naratriptan is the best tolerated and least efficient of
the currently available triptans. lts percentage of side
effects is similar to placebo in several evaluated studies,
but its effectiveness is even lower than that of other non-
selective drugs such as some NSAIDs, for example.
Contraindications for the use of naratriptan are similar
to those for other triptans. The fact that this drug is the
best tolerated among the available oral triptans does not
remove the impediment fo its use in patients with coronary
artery disease, previous myocardial infarction, Prinzmetal's
angina, coronary vasospasm, peripheral vascular disease,
previous history of accident ischemic stroke or transient
ischemic attacks. It is the only triptan not contraindicated
for concomitant use with MAQO inhibitor antidepressants.>

Rizatriptan is a potent 5-HT,, ., agonist with high oral
bioavailability, around 40% to 45%, which demonstrates
efficacy far superior to placebo already after 30 minutes.
Its Tmax is 1 hour and the plasma half-life is 2 hours. It is
available as 10 mg oral tablets and orally disintegrating
tablets (ODT), which can be used without fluid intake. The
beginning of its beneficial effect is already manifested
after 30 minutes and can be observed even after 4 hours
in studies that evaluated efficacy versus time. Therapeutic
gain reached 34% for rizatriptan at a dose of 10 mg and
the absence of pain after 2 hours occurred in 33% of
patients.>%57

Rizatriptan, at a dose of 10 mg, provides pain relief in
70% of headache attacks, being greater than 100 mg
of sumatriptan. However, subcutaneous sumatriptan is
clearly superior to other oral triptans.

In several other countries, three other triptans (almotriptan,
frovatriptan, eletriptan) are available, as well as the triptan
presentations found in Brazil. All triptans that have ever
been synthesized are shown in Table 7.

©)

Table 7. Triptans used in the treatment of migraine attacks.

Substance Commercial Formulation/ Doses Z\;s);
s nor'ne S na'r::e administration (mg) (ma/24h)
umatriptan umax Tablet orally 25, 50, 85 300
s - and 100
umex Spray nasal 10 and 20 40
Sumax SC injection 6 12
Zolmitriptan Zomig™ Tablet orally 2.5and 5 10
Zomig ODT™ oDT 2.5and 5 10
Zomig™ Spray nasal 2.5and 5 10
Rizatriof Maxalt™/ Tablet orally/ 5and 10 30
rzatnpian Maxalt RPD™  RPD
Naratriptan Naramig™ Tablet orally 2.5 7.5
Almotriptan* Axert™ Tablet orally ?222 and 25
Frovatriptan Frova Tablet orally 2.5 7.5
Eletriptan Relpax Tablet orally 40 and 80 160

*Not yet available in Brazil; ODT - orally disintegrating
tablets; RPD - dissolving freeze-dried; SC - subcutaneous

Ditans e gepants

New drugs are emerging for the treatment of migraine
aftacks: ditans and gepants. Lasmiditan is aditan that
acts as a 5-HT,, receptor agonist. Gepants (ubrogepant,
rimegepant, atogepant and zavegepant) are small
molecule CGRP receptor antagonists, but they are not
available and/or approved for use in Brazil.

From the analysis of studies with these new therapeutic
options for migraine attacks, none stands out absolutely
or has superior efficacy to the most efficient triptans.
However, there is the recent and promising concept
that some gepants can be used every other day and do
not induce medication overuse headache. In this way,
migraine as a disease and headache attacks could be
treated with the same medication. Real-world studies are
needed to confirm these observations.

How fo freat correctly and effectively?

It is fundamental that the patient be treated according to
the profile of his crises, frequency, usual intensity, speed
of progression, co-morbidities, personal preferences and
drug efficacy parameters. After decades of empiricism
with which these patients were treated, we now have
specific drugs that act selectively on serotonergic receptors
and on CGRP, leading to objective, rapid and consistent
improvement in headache, associated symptoms and
productivity in some patients. In addition, the growing
evidence that migraine is a multifactorial disease and that
headache atftacks involve several circuits, mediators and
mechanisms simultaneously, it is not difficult to understand
why rational combinations are chosen in both prevention
and symptomatic treatment.®8-¢4

The combined use of a triptan, a non-steroidal anti-
inflammatory and a gastrokinetic drug is the best way to
obtain the best results of efficacy, persistence of pain relief
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and improvement of the associated symptoms of nausea,
photophobia, phonophobia and osmophobia that
characterize the migraine headache attack. The use of
subcutaneously injectable sumatriptan (3 mg) with rectal
indomethacin (50 mg) (even in lower doses than those
available in commercial presentations, respectively 6mg
and 100 mg) proves to be effective in severe crises even
after the lack of response to the options oral treatment
with triptans and NSAIDs.%®

For the preventive treatment of migraine, rational
combinations, especially in more complex patients or in
tertiary centers, is the general rule and if it does not result
in worse folerability, it should be chosen or considered in
the treatment plan.>859:63

Conclusions

Traditional drugs used in the preventive or abortive
treatment of migraine are considered to be effective.
Through modulation of the disease mechanisms, there
is a reduction in the frequency, intensity and duration
of headache attacks, and also in the disability caused
by the headache. All this to improve the quality of life
of patients. The therapeutic classes of traditional drugs
used in migraine prevention are beta-blockers, tricyclic
antidepressants, antagonists or blockers of calcium
channels and anticonvulsant neuromodulators. Specific
drugs used in the treatment of headache attacks are
triptans or serotonergic 5-HT, |, receptor agonists,ditans
or 5-HT . receptor agonists, and gepants or CGRP
receptor antagonists.
Contribution authors: All  authors had the
contribution.

Funding: No

Conflict of interests: The authors report no conflict of
interest.

same

Raimundo Pereira Silva-Néto
http://orcid.org/0000-0002-2343-9679
Carla Jevoux
https://orcid.org/0000-0003-4344-1028
Abouch Krymchantowski
https://orcid.org/0000-0001-8164-3507

References

1. Queiroz LP Peres MFP Piovesan EJ, Kowacs F
Ciciarelli MC, Souza JA, ... and Zukerman E. A
nationwide population-based study of migraine
in  Brazil. Cephalalgia  2009;29(6):642-649
Doi:10.1111/}.1468-2982.2008.01782 .x

2. Sanvito WL and Montzillo PH. O livro das cefaleias.

10.

11.

12.

13.

14.

15.

©)

Séo Paulo: Atheneu, 2001.

Headache  Classification  Subcommittee  of
the International Headache Society (IHS). The
International Classification of Headache Disorders,

39  edition. Cephalalgia  2018;38(1):1-211
Doi:10.1177/0333102417738202
Affaitati G, Costantini R, Tana C, Cipollone

F and Giamberardino MA. Co-occurrence of
pain syndromes. J Neural Transm (Vienna)
2020;127(4):625-646 Doi:10.1007/s00702-019-
02107-8

Katsarava Z, Buse DC, Manack AN and Lipton RB.
Defining the differences between episodic migraine
and chronic migraine. Curr Pain Headache Rep
2012;16(1):86-92 Doi:10.1007/s11916-011-
0233-z

Onder H, Hamamci M, Alpua M and Ulusoy EK.
Comorbid fibromyalgia in migraine patients: Clinical
significance and impact on daily life. Neurol Res
2019;41(10):909-915 Doi:10.1080/01616412.2
019.1630164

Silberstein S, Loder E, Diamond S, Reed ML, Bigal
ME, Lipton RB, ... and AMPP Advisory Group.
Probable migraine in the United States: results of
the American Migraine Prevalence and Prevention
(AMPP) study. Cephalalgia 2007;27(3):220-229
Doi:10.1111/].1468-2982.2006.01275.x

Steiner TJ, Stovner LJ, Vos T, Jensen R and Katsarava
Z. Migraine is first cause of disability in under 50s:
will health politicians now take notice? J Headache
Pain 2018;19(1):17 Doi:10.1186/s10194-018-
0846-2

Diamond S, Bigal ME, Silbertein S, Loder E, Reed M
and Lipton RB. Patterns of diagnosis and acute and
preventive treatment for migraine in the United States:
Results from the American Migraine Prevalence and
Prevention study. Headache 2007;47(3):355-363
Doi:10.1111/j.1526-4610.2006.00631.x
Silberstein SD. Migraine. Lancet
2004;363(9406):381-391  Doi:10.1016/S0140-
6736(04)15440-8

Shaik MM, Hassan NB, Tan HL and Gan SH.
Qudlity of life and migraine disability among
female migraine patients in a tertiary hospital in
Malaysia. Biomed Res Int 2015;2015:523717 Doi:
0.1155/2015/523717

Bussone G. Pathophysiology of migraine. Neurol Sci
2004;25(Suppl 3):239-241 Doi:10.1007/510072-
004-0295-3

Recober A. Pathophysiology of migraine. Continuum
(Minneap Minn) 2021,;27(3):586-596 Doi:10.1212/
CON.0000000000000983

Mathew AN and Panonnummal R. Cortical spreading
depression: culprits and mechanisms. Exp Brain Res
2022;240(3):733-749 Doi:10.1007/s00221-022-
06307-9

Close LN, Eftekhari S, Wang M, Charles AC
and Russo AF Cortical spreading depression

= Headache Medicine 2023, 14(3): 133-143

141



https://www.doi.org/10.1111/j.1468-2982.2008.01782.x
https://www.doi.org/10.1177/0333102417738202
https://www.doi.org/10.1007/s00702-019-02107-8
https://www.doi.org/10.1007/s00702-019-02107-8
https://www.doi.org/10.1007/s11916-011-0233-z
https://www.doi.org/10.1007/s11916-011-0233-z
https://www.doi.org/10.1080/01616412.2019.1630164
https://www.doi.org/10.1080/01616412.2019.1630164
https://www.doi.org/10.1111/j.1468-2982.2006.01275.x
https://www.doi.org/10.1186/s10194-018-0846-2
https://www.doi.org/10.1186/s10194-018-0846-2
https://www.doi.org/10.1111/j.1526-4610.2006.00631.x
https://www.doi.org/10.1016/S0140-6736(04)15440-8
https://www.doi.org/10.1016/S0140-6736(04)15440-8
https://www.doi.org/0.1155/2015/523717
https://www.doi.org/10.1007/s10072-004-0295-3
https://www.doi.org/10.1007/s10072-004-0295-3
https://www.doi.org/10.1212/CON.0000000000000983
https://www.doi.org/10.1212/CON.0000000000000983
https://www.doi.org/10.1007/s00221-022-06307-9
https://www.doi.org/10.1007/s00221-022-06307-9

= Preventive and abortive treatment of migraine with traditional drugs - the state of the art

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

as a site of origin for migraine: Role of
CGRP. Cephalalgia 2019;39(30):428-434
Doi:10.1177/0333102418774299

Russell MB and Olesen J. Increased familial
risk and evidence of genetic factor in migraine.
BMJ  1995;311(7004):541-544  Doi:10.1136/
bmj.311.7004.541

Krymchantowski AV. Condutas em cefaleia: Avaliagdo
e tratamento. S&o Paulo: Lippincott Williams &
Wilkins, 2008:32-87

Eigenbrodt AK, Ashina H, Khan S, Diener HC,
Mitsikostas DD, Sinclair AJ, ... and Ashina M.
Diagnosis and management of migraine in ten steps.
Nat Rev Neurol 2021;17(8):501-514 Doi:10.1038/
s41582-021-00509-5

Lipton RB and Bigal ME. Migraine: epidemiology,
impact and risk factors for progression. Headache
2005;45(Suppl  1):53-S13  Doi:10.1111/j.1526-
4610.2005.4501001 .x.

Harpe J, Bernstein C and Harriott A. Migraine
and infertility, merging concepts in women's
reproductive health: A narrative review. Headache
2022;62(10):1247-1255 Doi: 10.1111/
head.14402.

Spierings EL. Preventive pharmacological treatment.
In:  Management of migraine.  Butterworth-
Heinemann, 1996:65-104.

Souza WPO, Fortes YML, Soares AA and Silva-
Néto RP Propranolol: A migraine prophylactic since
the 1960s. Headache Medicine 2023;14(1):3-6
Doi:10.48208/HeadacheMed.2023.2

Saper JR, Silberstein SD, Gordon D and Hamel R.
Handbook of headache management. Baltimore:
Williams & Wilkins, 1993;53-82.

Lance JW. Migraine Prophylaxis - Indication for
drug therapy. In: Diener H-C. (Ed.) Drug treatment
of migraine and other headaches. Monograms in
Clinical Neuroscience. Basel: Karger, 2000:250-255
Couch JR and Hassanein RS. Amitriptyline in migraine
prophylaxis. Arch Neurol 1979;36(11):695-699
Doi:10.1001/archneur.1979.00500470065013
Punay NC and Couch JR. Antidepressants in the
treatment of migraine headache. Curr Pain Headache
Rep 2003:7(1):51-54 Doi:10.1007/s11916-003-
0010-8.

Gomersall JD and Stuart A. Amitriptyline in migraine
prophylaxis. Changes in pattern of attacks during a
controlled clinical trial. J Neurol Neurosurg Psychiatry
1973;36(4):684-690 Doi:10.1136/jnnp.36.4.684
Ye Q, Yan LY, Xue LJ, Wang Q, Zhou ZK, Xico H, ...
and Wan Q. Flunarizine blocks voltage-gated Na+
and Ca2+ currents rat cortical neurons: A possible
locus of action in the prevention of migraine.
Neurosci Lett 2011;487(3):394-399 Doi:10.1016/j.
neulet.2010.10.064.

Bassi P, Brunati L, Rapuzzi B, Alberti E and Mangioni
A. Low-dose flunarizine in the prophylaxis
of migraine. Headache 1992;32(8)390-393

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

©)

Doi:10.1111/}.1526-4610.1992.hed3208390.x
Silberstein SD, Saper JR and Freitag FG. Migraine:
Diagnosis and Treatment. In: Silberstein SD, Lipton
RB and Dalesiio DJ (Eds.). Wolff’s headache and
other head pain, 7" Edition. New York: Oxford,
2001:121-237.

Gabai 1) ond Spierings EL.  Prophylactic
treatment of cluster headache with
verapamil. Headache 1989;29(3)167-168

Doi:10.1111/j.1526-4610.1989.hed2903167 .x
Krymchantowski AV and Moreira PF. Atualizaggo
no tratamento profildtico das enxaquecas.
Arq Neuropsiquiatr 1999;57(2B):513-519
Doi:10.1590/50004-282X1999000300027

Li F Qiuv E, Dong Z, Liu R, Wu S and Yu S. Protection
of flunarizine on cerebral mitochondria injury
induced by cortical spreding depression under
hypoxic conditions. J Hedache Pain 2011;12(1):47-
53 Doi:10.1007/s10194-011-0300-1

Ambrosio C and Stefanini E. Interaction of flunarizine
with dopamine D2 and D1 recptors. Eur J Pharmacol
1991;197(2):221-223 Doi:10.1016/0014-
2999(91)90526-v.

Dodick DW. Acute and prophylactic management
of migraine. Clin Cornerstone 2004;4(3):36-49
Doi:10.1016/s1098-3597(01)90038-9

Silberstein SD and Collins SD. Safety of divalproex
sodium in migraine prophylaxis: an open-label,
long-term study. Long-term safety of Depakote in
headache prophylaxis study group. Headache
1999,39(9):633-643 Doi:10.1046/}.1526-
4610.1999.3909633.x

Mathew NT, Saper JR, Silberstein SD, Rankin
L, Markley HG, Solomon S, ... and Deaton RL.
Migraine prophylaxis with divalproex. Arch
Neurol 1995;52(3):281-286 Doi:10.1001/
archneur.1995.00540270077022

Cutrer FM and Moskowitz MA. Wolff Award 1996.
The actions of valproate and neurosteroids in a model
of trigeminal pain. Headache 1996;36(10):579-
585 Doi:10.1046/j.1526-4610.1996.3610579 x
Pelloch JM and Willmore LJ. A rational guide to
routine blood monitoring in patients receiving
antiepileptic drugs. Neurology 1991;41(7):961-964
Doi:10.1212/wnl.41.7.961

Krymchantowski AV, Jevoux C and Krymchantowski
AG. Sodium divalproate in low alternating daily
doses for migraine prevention: A retrospective study.
Headache 2019;59(7):1080-1083 Doi:10.1111/
head.13579

Dodgson SJ, Shank RP and Maryanoff BE.
Topiramate as an inhibitor of carbonic anhydrase
isoenzymes. Epilepsia 2000;41(S1):35-39
Doi:10.1111/j.1528-1157.2000.tb06047 .x
Silberstein SD. Topiramate in migraine prevention.
Headache 2005;45(Suppl 1):557-S65Doi:10.1111/
j-1526-4610.2005.4501005.x

Shachter SC. Epilepsy. Neurol Clin 2001;19(1):57-

= Headache Medicine 2023, 14(3): 133-143

142



https://www.doi.org/10.1177/0333102418774299
https://www.doi.org/10.1136/bmj.311.7004.541
https://www.doi.org/10.1136/bmj.311.7004.541
https://www.doi.org/10.1038/s41582-021-00509-5
https://www.doi.org/10.1038/s41582-021-00509-5
https://www.doi.org/10.1111/j.1526-4610.2005.4501001.x.
https://www.doi.org/10.1111/j.1526-4610.2005.4501001.x.
https://www.doi.org/10.1111/head.14402.
https://www.doi.org/10.1111/head.14402.
https://www.doi.org/10.1001/archneur.1979.00500470065013
https://www.doi.org/10.1007/s11916-003-0010-8.
https://www.doi.org/10.1007/s11916-003-0010-8.
https://www.doi.org/10.1136/jnnp.36.4.684
https://www.doi.org/10.1016/j.neulet.2010.10.064. 
https://www.doi.org/10.1016/j.neulet.2010.10.064. 
https://www.doi.org/10.1111/j.1526-4610.1992.hed3208390.x
https://www.doi.org/10.1111/j.1526-4610.1989.hed2903167.x
https://www.doi.org/10.1590/S0004-282X1999000300027
https://www.doi.org/10.1007/s10194-011-0300-1
https://www.doi.org/10.1016/0014-2999(91)90526-v.
https://www.doi.org/10.1016/0014-2999(91)90526-v.
https://www.doi.org/10.1016/s1098-3597(01)90038-9
https://www.doi.org/10.1046/j.1526-4610.1999.3909633.x
https://www.doi.org/10.1046/j.1526-4610.1999.3909633.x
https://www.doi.org/10.1001/archneur.1995.00540270077022
https://www.doi.org/10.1001/archneur.1995.00540270077022
https://www.doi.org/10.1046/j.1526-4610.1996.3610579.x
https://www.doi.org/10.1212/wnl.41.7.961
https://www.doi.org/10.1111/head.13579
https://www.doi.org/10.1111/head.13579
https://www.doi.org/10.1111/j.1528-1157.2000.tb06047.x
https://www.doi.org/10.1111/j.1526-4610.2005.4501005.x
https://www.doi.org/10.1111/j.1526-4610.2005.4501005.x

= Preventive and abortive treatment of migraine with traditional drugs - the state of the art

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

78 Doi:10.1016/s0733-8619(05)70005-0
Edwards KR, Glautz MJ and Shea P Topiramate for
migraine prophylaxis: a double-blind, randomized,
placebo controlled study. Headache 2000,40(5):407 -
411 Doi:10.1046/j.1526-4610.2000.000065.x
Silberstein SD, Neto W, Schmitt J, Jacobs and D.
MIGR-001 Study Group. Topiramate in migraine
prevention: results of a large controlled trial.
Arch Neurol 2004;61(4):490-495 Doi:10.1001/
archneur.61.4.490

Brandes JL, Saper JR., Diamond M, Couch JR, Lewis
DW, Schmitt J, ... and MIGR-002 Study Group.
Topiramate for migraine prevention: a randomized
controlled trial. JAMA  2004;291(8):965-973
Do0i:10.1001/joma.291.8.965

Lainez MJ, Freitag F, Pfeil J and Schwalen S.
Characterizing the time course of adverse events
associated with the use of topiramate for migraine
prevention. In: Proceedings of 8" Congress of
European Headache Federation, 2006 Apr 26-29,
Valencia, Spain. J Headache Pain 2006;7(Suppl
1):44 Doi:10.1007/s10194-006-0279-1

Goadsby PJ, Holland PR, Martins-Oliveira
M, Hoffmann J, Schankin C and Akerman S.
Pathophysiology of migraine: A disorder of sensory
processing. Physiol Rev 2017;97(2):553-622
Doi:10.1152/physrev.00034.2015

Ferrari MD and Haan J. Drug treatment of migraine
attacks. In: Headache. Blue Books of Practical
Neurology. Goadsby P, Silberstein SD (eds) Newton:
Butterworth-Heinemann, 1997:117-130
Vanderpluym JH, Singh RBH, Urtecho M, Morrow
AS, Nayfeh T, Roldan VDT, ... and Wang Z.
Acute treatments for episodic migraine in adults:
A systematic review and meta-analysis. JAMA

2021;325(23):2357-2369 Doi:10.1001/
joma.2021.7939
Tfelt-Hansen P and Mcewen J. Nonsteroidal

antiinflammatory drugs in the acute treatment of
migraine. In: Olesen J, Tfelt-Hansen P and Welch
KMA (eds). The Headaches. 2" Edition. Philadelphia:
Lippincott-Raven, 2000:391-397

Bigal ME, Krymchantowski AV and Hargreaves R.
The triptans. Expert Rev Neurother 2009;9(5);649-
659 Doi:10.1586/ern.09.15

Bigal ME, Lipton RB and Krymchantowski AV.
The medical management of migraine. Am J Ther
2004;11(2):130-140 Doi:10.1097/00045391-
200403000-00008

Hughes AM, Dixon R, Dane A, Kemp J, Cummings L
and Yates RA. Effects of zolmitriptan (Zomig) on central
serotonergic transmission as assessed by active
oddball auditory event-related potentials in volunteers
without migraine. Cephalalgia 1999;19(2):100-106

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

©)

Doi:10.1046/].1468-2982.1999.019002100.x
Goadsby PJ. Treatment of acute migraine attacks
with naratriptan. In: Diener HC (ed). Drug
treatment of migraine and other headaches.
Mongr Clin Neurosci. Basel: Karger, 2000:134-140
Doi:10.1159/000061583

Mathew NT, Asgharnejod M, Peykamion M and
Laurenza A. Naratriptan is effective and well tolerated in
the acute freatment of migraine. Results of a double blind,
placebo-controlled, crossover study. The Naratriptan
S2WA3003 Study Group. Neurology 1997;49(6):1485-
1490 Doi:10.1212/WNL.49.6.1485

Krymchantowski AV and Bigal ME. Rizatriptan in
migraine. Expert Rev Neurother 2005;5(5):597-603
Doi:10.1586/14737175.5.5.597

Krymchantowski AV and Jevoux CC. Low-dose
topiramate plus sodium divalproate for positive
responders intolerant to full-dose monotherapy.
Headache 2012;52(1):129-132  Doi:10.1111/
j.1526-4610.2011.02035.x

Krymchantowski AV, Jevoux CC and Bigal ME.
Topiramate plus noririptyline in the preventive
treatment of migraine: a controlled study for
nonresponders. J Headache Pain 2012;13(1):53-59
Doi:10.1007/s10194-011-0395-4

Krymchantowski AV and Jevoux CC. The
experience of combining agents, specially triptans
and non steroidal anti-inflammatory  drugs,
for the acute treatment of migraine - a review.
Recent Pat CNS Drug Discov 2007;2(2):141-144
Doi:10.2174/157488907780832733
Krymchantowski AV. The use of combination
therapies in the acute management of migraine.
Neuropsychiatr  Dis  Treat  2006;2(3):293-297
Doi:10.2147/nedt.2006.2.3.293

Krymchantowski AV, Moreira Filho PF and Bigal
ME. Rizatriptan vs. rizatriptan plus trimebutine for
the acute treatment of migraine: a double-blind,
randomized, cross-over, placebo-controlled study.
Cephalalgia 2006;26(7):871-874 Doi:10.1111/
j-1468-2982.2006.01136.x

Krymchantowski AV and Bigal ME. Polytherapy in the
preventiveand acute treatmentof migraine: fundamentals
for changing the approach. Expert Rev Neurother
2006,6(3);283-289 Doi: 10.1586/14737175.6.3.283
Krymchantowski AV. Acute treatment of migraine.
Breaking the paradigm of monotherapy. BMC
Neurol 2004;28(4):4 Doi:10.1186/1471-2377-4-4
Krymchantowski AV and Moreira PF. Subcutaneous
sumatriptan 3mg + rectal indomethacin 50mg for
severe refractory migraine attacks: an open pilot
study. J Headache Pain 2006;7(Suppl 1):560 Doi:1
0.1111/j.1526-4610.2006.00490

= Headache Medicine 2023, 14(3): 133-143



https://www.doi.org/10.1016/s0733-8619(05)70005-0
https://www.doi.org/10.1046/j.1526-4610.2000.000065.x
https://www.doi.org/10.1001/archneur.61.4.490
https://www.doi.org/10.1001/archneur.61.4.490
https://www.doi.org/10.1001/jama.291.8.965
https://www.doi.org/10.1007/s10194-006-0279-1
https://www.doi.org/10.1152/physrev.00034.2015
https://www.doi.org/10.1001/jama.2021.7939 
https://www.doi.org/10.1001/jama.2021.7939 
https://www.doi.org/10.1586/ern.09.15
https://www.doi.org/10.1097/00045391-200403000-00008
https://www.doi.org/10.1097/00045391-200403000-00008
https://www.doi.org/10.1046/j.1468-2982.1999.019002100.x
https://www.doi.org/10.1159/000061583
https://www.doi.org/10.1212/WNL.49.6.1485
https://www.doi.org/10.1586/14737175.5.5.597
https://www.doi.org/10.1111/j.1526-4610.2011.02035.x
https://www.doi.org/10.1111/j.1526-4610.2011.02035.x
https://www.doi.org/10.1007/s10194-011-0395-4
https://www.doi.org/10.2174/157488907780832733
https://www.doi.org/10.2147/nedt.2006.2.3.293
https://www.doi.org/10.1111/j.1468-2982.2006.01136.x
https://www.doi.org/10.1111/j.1468-2982.2006.01136.x
https://www.doi.org/10.1586/14737175.6.3.283
https://www.doi.org/10.1186/1471-2377-4-4
https://www.doi.org/10.1111/j.1526-4610.2006.00490
https://www.doi.org/10.1111/j.1526-4610.2006.00490

