Progress in Neurobiology 89 (2009) 176-192

Contents lists available at ScienceDirect o=
PROGRESS IN NEURCBIOLOGY

Progress in Neurobiology

journal homepage: www.elsevier.com/locate/pneurobio

Pathophysiological basis of migraine prophylaxis

Francesca Galletti P, Letizia Maria Cupini¢, Ilenia Corbelli *P, Paolo Calabresi®®, Paola Sarchielli **

2 Clinica Neurologica, Universitd degli Studi di Perugia, Ospedale Santa Maria della Misericordia, Perugia, Italy
P [RCCS Fondazione Santa Lucia, Rome, Italy
€Reparto di Neurologia - Centro Cefalee Ospedale S. Eugenio, Rome, Italy

ARTICLE INFO ABSTRACT

Article history: Several cellular and molecular mechanisms have been implicated in migraine pathophysiology including
Received 18 September 2008 abnormal neuronal excitability and vascular events. Drugs from different pharmacological classes are
Received in revised form 14 July 2009 used for migraine prophylaxis. These agents may normalize neuronal excitability by modulating distinct

Accepted 28 July 2009 ionic channels and various neurotransmitter systems. They can also block cortical spreading depression,

prevent peripheral and/or central pain sensitization, and normalize brainstem function. Most of the
Keywords: drugs recently used in migraine prophylaxis have been identified by serendipidy and they have been
/I:Eggsggiilgfugs originally approved for other indications. Subsequently, their use has been extended to migraine
B-Adrenergic blockers prevention, according to their putative mechanisms of action. More recently, trials on adequate samples
Calcium channel blockers of migraine patients have been conducted for several drugs. In the present review, we will present and
Spreading depression discuss the pathophysiological bases for the use of antidepressants, (3-adrenergic blockers, calcium
channel blockers and antiepileptic drugs in migraine prevention. Currently, the major classes of
conventional migraine preventive drugs include the antidepressant amitriptyline, the (3-adrenergic
blocker propranolol, and the antiepileptic drugs topiramate and valproic acid. Promising results have
recently been obtained for angiotensin converting enzyme inhibitors and angiotensin II type 1 receptor
blockers. Some limited clinical findings have also been reported for atypical antipsychotic agents,
nutritional supplements and also botulinum toxin. Targets of migraine preventive treatment are to
reduce frequency and intensity of attacks and to decrease disability related to chronic headache.
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1. Introduction

Migraine is a disabling brain disorder affecting around 12% of
the general population (Stewart et al., 1996). It recurs as attacks of
unilateral throbbing headache, worsened by movements and
routine daily activities, lasting from 4 to 72h. Associated
symptoms include nausea, vomiting and increased sensitivity to
light and sounds according to The International Classification of
Headache Disorders, 2nd edition (ICHD-II) (Headache Classifica-
tion Subcommittee of the International Headache Society, 2004). In
15% of cases, migraine headache is preceded by the “aura”, a
transient neurological dysfunction, which is usually characterized
by visual and/or sensory symptoms.

In a significant percentage of migraineurs, headache becomes
chronic and occurs on a daily basis (Scher et al., 1998; Castillo et al.,

1999). Migraine has a strong social impact, influencing both
quality of life and work productivity (Bigal et al., 2004).
Symptomatic drug abuse and psychological disturbances are the
most important risk factors for chronic headache (Bigal and Lipton,
2006). The goals of prophylactic treatment are to reduce the
incidence and severity of migraine attacks, as well as to prevent the
development of chronic daily headache and symptomatic drug
overuse (Dodick and Silberstein, 2007) (Fig. 1).

Thus, migraine preventive treatment has to be considered in
patients with:

(a) two or more attacks per month that significantly interfere with
the patient’s daily routine activity and produce disability for 4
or more days per month;

(b) an unsatisfactory or scarce response to acute therapy;

MIGRAINE PREVENTIVE TREATMENT:

=» an unsatisfactory or scarce response to acute therapy

=» two or more attacks per month that significantly interfere with patient daily routine activity

=» contraindications to acute treatments and adverse effects related to them
=» the use of abortive medications more than twice for week
=» uncommon migraine conditions, including hemiplegic migraine, migraine with prolonged aura or migranous infarction

AMITRIPTYLINE
Yes: Depression
No: Mania

PROPRANOLOL
Yes: Hypertension
No: Asthma,
Depression

Choice a conventional migraine preventive drugs, considering main
/ Jcomol'hidity and relative contraindications

ANTIEPILEPTIC DRUGS
Yes: Epilepsy
No: Liver Disease

FLUNARIZINE
Yes: Hypertension, Vertigo
0: Obesity, Depressio!

If no efficacy, increase slowly the dose

If there are

adverse effects

If no efficacy at the maximal dose

Try a different conventional migraine drug

If no single conventional drug is effective or tolerahle, consider a combination of two drugs

]

If different combinations of two conventional drugs are not effective or tolerable,
try alternative agents:
serotonin receptor antagonists, ACE inhibitors, angiotensin II type I receptor blockers,
atypical antipsicotic drugs,
antileukotriene drugs, melatonin, nutritional supplements, botulinum toxin type A

Fig. 1. Algorithm for migraine prophylaxis. For further details see Silberstein (2006).
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