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Headache: One of the Most Common and Troublesome Adverse Reactions

to Drugs

ok
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Abstract: It is difficult to attribute the diagnosis of adverse drug reaction to a condition which is also a common
symptom. The decision might be arduous in the case of headache, because this disorder is very frequent in the general
population. The drugs that more frequently induce headache belong to a variety of therapeutic classes with different
mechanisms of action and different toxicity. In the majority of cases the headache has not a typical feature, it is dose-
dependent, and is associated to other symptoms of neurotoxicity. Some drugs cause, instead, a specific headache: this is
the case of NO donors, which are also used in experimental studies in order to induce headache.

This review describes the classes of drugs which induce headache, analyzes the frequency of headache induction among
the drugs of the same class, and discusses the possible mechanisms underlying headache induction. It is to be hoped that a
better awareness of this issue would help the physician to consider it in the differential diagnosis of a recent-onset or
changed headache and to avoid prescription of drugs known to cause headache to patients already suffering from this

disorder.

Keywords: Adverse reaction, event, side effect, drug, headache, migraine.

INTRODUCTION

Adverse reactions to drugs and drugs’ safety are of
paramount importance [1]. Unwanted reactions to drugs are
an important cause of morbidity and mortality [2-5]. Non
serious reactions can also be very troublesome [6-9]. In
patients undergoing long-lasting treatments (e.g., for
hypertension or depression) they reduce compliance or even
cause the interruption of the treatment [10-12]. A better
understanding of such reactions is therefore essential in order
to prevent or at least to reduce them, but also to be able to
recognize them in clinical practice. When an adverse
reaction is detected, the reduction of the dose of the drug or
its replacement with another one, can provide resolution in
most cases [13]. However, it is difficult to attribute the
diagnosis of adverse drug reaction to a condition which is
also a common symptom [14-17]. The decision might be
arduous in the case of headache, because this disorder is very
frequent in the general population. Headache occurs in a
very large number of individuals all around the world,
regardless of race and social and economic situation. Maybe
everyone has experienced pain in his head. Fifty percent of
the population experiences headache at least once a month,
15% at least once a week, and 5% daily [18-22]. Headache in
itself is not pathognomonic of any pathological condition; it
can be due to disorders of various nature and severity. The
majority of headaches are primary headache disorders of
three main forms: migraine, tension-type headache and
cluster headache. Migraine is an idiopathic recurring
headache disorder consisting in attacks lasting 4-72 hours,
with unilateral location, pulsating quality, moderate to severe
intensity, and it is associated with nausea, photo-and
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phonophobia [23]. It affects 5 - 20% of the general
population [24, 25]. Tension-type headache is characterized
by recurrent episodes of headache lasting minutes to days,
with pain typically pressing/tightening in quality, of mild to
moderate intensity, bilateral in location. It is the most
prevalent headache, affecting 78% of the general population
[26]. Cluster headache is characterized by attacks of severe
strictly unilateral pain, orbitally, supraorbitally and/or
temporally located, lasting 15-180 minutes and occurring
from once every other day to 8 times a day. Attacks occur in
series lasting for weeks or months. Cluster headache is rare,
occurring in less than 1% of the population [27]. Primary
headaches are chronic disorders, recurring for many years,
mainly in young and adult people [28]. Moreover, despite
recent advances, the pathophysiology of primary headaches
remains incompletely understood [29], and there are no
causal and definitive therapies for these disorders [30, 31].
Secondary or symptomatic headaches constitute a minority
and may be a symptom of a wide variety of conditions that
adversely affect the brain: neoplastic, infectious, toxic or
metabolic. Some are not serious (e.g., headache associated
with fever), but others are life threatening, such as
subarachnoid haemorrhage [32]. If quickly diagnosed, they
can be treated and, in many cases, definitively cured. Among
the innumerable types of secondary headaches are headaches
as adverse reactions related to drugs, the importance of
which is also recognized in the ICHD-II classification [23],
which includes this issue in Chapter 8 (Headache attributed
to a substance or its withdrawal).

There are no pathognomonic elements, laboratory tests or
instrumental examinations to diagnose primary headache: the
diagnosis is clinical [33]. Furthermore, a growing number of
people take more and more drugs [34] and headache is one
of the first 10 reasons to see a doctor [35-37]. Finally, the
hardest, but most important task for a physician examining a
headache patient, is to make a precise differential diagnosis
between primary and secondary headaches [38]. For all these
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reasons, we will examine the drugs which literature
considers as capable of inducing headache, in order to
increase the physician’s knowledge of, and attention to, this
subject.

This review has some limitations, owing to the
uncertainty inherent in the different sources. All the
detecting methods of adverse reactions (both during the pre-
and post-marketing phases) are imperfect [14, 39, 6], and the
relevant literature often is biased [40, 8, 41]. Randomized
double blind clinical trials, even if not sufficient to assure
drug safety in clinical practice [42], offer a unique
opportunity to assess the frequency and severity of adverse
reactions in a controlled setting, and they are the only means
to assess if adverse effects occur more often after the
investigated drug than after placebo or comparator drug [43].
Furthermore, the descriptions of headaches as adverse effects
reported in literature hardly ever specify the characteristics
of the patient or the healthy volunteer on whom the drug was
tested in the pre-marketing phase. In particular, they do not
specify if the subject who developed headache as a side
effect had already been suffering from it or had familiarity
with this disorder. In the case of a previous headache
sufferer, the precise diagnosis is uncertain, and it is not clear
whether the drug was simply a “trigger” or the real cause of
that particular headache. Finally, establishing a relationship
of cause and effect represents the biggest problem in the
analysis of drug-induced disorders [14-17]. A large number
of the studies reported in literature that we examined did not
specify whether headache was an “adverse reaction” or
“adverse event” [44], i.e., whether the causal relationship
between drug and headache was clear.

The drugs that more frequently induce headache belong
to a variety of therapeutic classes with different mechanisms
of action and different toxicity. We especially considered the
drugs for which literature gives quantitative data about the
incidence of headache as a side effect. When available we
reported the percentages of headache related to the active
drug, net of the percentages of headache induced by placebo.
We excluded drugs inducing percentages of headache lower
than those induced by placebo.

CARDIOVASCULAR DRUGS

All cardiovascular drugs, either with direct or indirect
vasodilating properties, and independently of their primary
mechanism of action, seem to be able to induce headache as
an adverse effect, in quite a fair number of patients.

Calcium channel blockers, as a class, are potent arterial
vasodilators, mainly used in the treatment of hypertension,
angina pectoris, congestive heart failure, and heart
arrhythmias (class IV antiarrhythmics). These drugs inhibit
calcium influx through slow voltage-operated calcium
channels in plasma membrane of a variety of cell types [45].
This action results in relaxation of vascular smooth muscle,
with consequent vasodilatation (mainly arteriolar
vasodilatation) [46]. Headache is the most frequently
reported central nervous system (CNS) complaint during
therapy with these agents (Table 1), particularly with
dihydropyridine derivatives such as nifedipine [47].
Headache leads to a high rate of drug discontinuation, up to
25% in the case of nisoldipine [48]. Other most common
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Table 1. Percentages of Headache, as an Adverse Effect, that
have been Associated with Cardiovascular Drugs
Drugs % of Notes Ref.
Headache
Calcium channel blockers ¥ *
Diltiazem 4 * [51]
Felodipine 8 * [265, 266]
Israpidine 6.6-7.9 * [267]
Lacipidine 7-18 [268]
Lercanidipine 5 [269]
Nicardipine 3.8-12.6 * [270]
Nifedipine 3-6 * [271]
Nisoldipine 7 * [48]
Nitrendipine 10 * [272]
Verapamil 1.7 * [50]
Antiarrhythmics
Disopyramide 3-9 [52]
Flecainide 9-10 [54]
Lorcainide 10 [54]
Mexiletine 1.4 * [53]
Propafenone 4.5 [273]
Pl r' 7 ase inhibi; ,3§
Dipyridamole 2.3 * [56]
Enoximone <10 [59]
Pimobendan 27-33 [58]
Alfa-2 adrenergic agonist
Clonidine 5 [60]
Alfa-1 adrenergic blockers
Doxazosin 4 [61]
Prazosin 7.8 & [62]
Beta-adrenergic blockers®
Betaxolol 6-15 [274]
Bisoprolol 10.9 [275]
Bucindolol 20 [70]
Carteolol 4-17 [276]
Dilevalol 20 [71]
Penbutolol 1.7 * [277]
Diuretic
Amiloride 3-8 [72]
ACE inhibitors ¢
Benazepril 6.2 * & [278]
Cilazapril 52 & [279]
Enalapril 2.9-52 ¢, & [280]
Lisinopril 3.8 & [281]
Quinapril 6.9 & [282]
Antagonists of the AT-1 receptor
for angiotensin II ¢
Tasosartan 19 * [78]
Valsartan 9.8 [77]
Nitrates % *
Nitroglycerin 45 * =+ [283]
Isosorbide dinitrate 11-38 + + [284]
Isosorbide mononitrate 23-42 * + [83]
Nicorandil 22-48 [87]
Molsidomine 10-25 [88]
Other
Pentoxiphylline 0.4 * [89]

*percentages of headache net of percentages of headache induced by placebo.
Sall drugs of the class have been associated with headache.

“headache causing discontinuation of the drug.

‘the drug has been associated with peripheral neuropathy.
“the drug has been associated with migraine headache.
+the drug has been associated with dose-related headache.
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adverse effects observed with dihydropyridine derivatives
include flushing, dizziness, and peripheral oedema; the CNS
effects occur early during therapy and tend to subside with
continued use [49]. Verapamil, a phenylalkylamine
derivative, and diltiazem, a benzothiazepine derivative,
which are less potent vasodilators than dihydropyridines,
have been associated with minimal CNS toxicity and lower
incidence of headache than the dihydropyridine calcium
channel blockers [50, 51].

Headache is a common adverse effect of
antiarrhythmics, such as class I A disopyramide, class [ B
mexiletine, class I C lorcainide and flecainide. Other CNS
effects of these drugs include dizziness, ataxia, and tremor
[52-54]. Class IV antiarrhythmics (calcium channel
blockers) have been already mentioned, and class II
antiarrhythmics (beta-blockers) will be mentionated below.

Dipyridamole inhibits phosphodiesterases, thus
increasing the levels of cyclic AMP in platelets and therefore
inhibiting platelet aggregation [55]. Headache, facial
flushing, limb pain and weakness are common side effects of
this drug [56]. Headache is more frequent during the first
days of treatment; then tolerance develops [57].

Pimobendan and enoximone are phosphodiesterase
inhibitors with positive inotropic and vasodilating activity
The relaxation of peripheral vascular smooth muscle due to
elevation of intracellular cyclic AMP may be responsible for
the vasodilator properties of these drugs and for the resultant
decrease in systemic vascular resistance. The most common
CNS side effects of these agents are headache, dizziness and
fatigue [58, 59].

Clonidine is a centrally acting antihypertensive with
alpha-2 adrenergic agonist activity. It reduces sympathetic
outflow from the brain. The decrease in blood pressure is
associated with reduction in peripheral vascular resistance.
Headache, fatigue, lethargy are commonly reported with this
drug, more often after oral than after transdermal
administration. In addition, headache may develop also after
withdrawal of the drug [60].

Drugs acting as alpha-1 adrenergic antagonists are
used to control hypertension and for the management of
benign prostatic hyperplasia. Selective alpha-1 blockade
produces vasodilatation that may vary markedly depending
on the adrenergic vasomotor tone in the different vascular
beds. Dizziness, headache, and orthostatic hypotension are
the most common adverse effects associated with these drugs
[61-63]. Prazosin may cause also severe headache leading to
drug discontinuation [64, 65].

Headache has been reported with tolazoline, a direct
acting peripheral vasodilator with weak alpha-adrenergic
blocking properties [66], and with hydralazine, a direct
arterial vasodilator [67].

Beta-adrenergic blocking agents are effective in
treating hypertension, angina pectoris, arrhythmias,
hyperthyroidism and glaucoma. Headache and dizziness are
among the most common CNS effects of the whole class
[68]. However, headache has been less frequently (<10%)
reported with propranolol, timolol, nadolol, metoprolol
and atenolol that are drugs of first choice for preventive
migraine treatment [68, 69]. Bucindolol and dilevalel, non
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selective beta-adrenergic blocking agents with vasodilator
properties, seem to cause the highest incidence of headache
[70]. Dilevalol has been withdrawn from the market due to
liver toxicity [71].

Dizziness and headache have been observed during
treatment with different diuretics used in the treatment of
hypertension and congestive heart failure, such as amiloride,
a potassium-sparing diuretic [72], furosemide and
bumetanide, loop diuretics. These side effects could be
related to fluid or electrolytes abnormalities caused by these
drugs [73]. In addition, diffuse headache can occur after high
doses of acetazolamide, inhibitor of carbonic anhydrase
[74].

The primary adverse effects of several angiotensin
converting enzyme (ACE) inhibitors, used for the
treatment of hypertension and congestive heart failure, are
headache, dizziness, cough and fatigue. Cough and headache
are also the most common reasons for drug discontinuation.
Angiotensin converting enzyme, besides being responsible
of the conversion of angiotensin I into angiotensin II, is also
responsible for the degradation of bradykinin. The inhibition
of this enzyme leads to accumulation of bradykinin, a potent
vasodilator [75]. This effect, could may have a major role in
the genesis of the headache reaction. Therapy with ACE
inhibitors has been associated with other CNS effects, such
as depression, confusion, anxiety, and disorientation. It was
suggested that these toxic effects may be due to interference
with brain carboxypeptidase enzymes [76].

Headache and dizziness are also the most common
adverse effects of some angiotensin II receptor
antagonists, such as valsartan and tasosartan [77, 78].
Indeed, angiotensin II is a very potent vasoconstrictive agent
and for both classes of drugs — angiotensin II receptor
antagonists and ACE inhibitors — headache may be related to
the vasodilator effect [79].

Organic nitrates (nitroglycerin, isosorbide, etc) readily
enter vascular smooth muscle where they are converted into
nitric oxide (NO) which acts as a cellular messenger
eventually leading to activation of cyclic guanosine
monophosphate (cGMP) and to vasodilatation. Headache is
by far the most frequently reported side effect associated
with organic nitrate therapy for angina or congestive heart
failure [80]. Headache can be of mild to severe intensity,
pulsating, and dose-related, as observed in clinical studies
with sustained release dosage forms [81]. Although tolerance
generally develops over 2 weeks, up to 20% of patients are
unable to tolerate such headache [82]. In addition,
nitroglycerin can precipitate migraine (with or without aura)
in patients with a personal or family history of migraine [83,
84]. Age is independently and inversely associated with
headache caused by nitrates [85]. All NO-donors can cause
headache, particularly in migraine sufferers. According to
ICHD-II classification [23], NO-donors can induce
immediate headache (code: 8.1.1.1) which occurs in normal
volunteers and in migraineurs, and delayed headache (code:
8.1.1.2) developing in primary headache sufferers one to
several hours after the administration of the inducing
substance. Headache is typically bilateral, pulsating and
fronto-temporal in location.

Nicorandil is a nicotinamide ester with potassium
channel opening and nitrate-like activity. Nicorandil
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produces vascular smooth muscle relaxation by increasing
potassium flux through adenosine triphosphate sensitive
sarcolemmal potassium channels. The dual mechanism of
action of nicorandil produces coronary vasodilatation as well
as vasodilatation of both peripheral arteries and veins. Oral
nicorandil is effective in the treatment of stable angina and
may be used as an alternative to nitrates. The predominant
adverse effect of the drug is headache which can be therapy-
limiting, especially within the first 2 week [86, 87].

Molsidomine is a prodrug, rapidly converted into a nitric
oxide donor. It is a coronary vasodilator used in the
treatment of angina. As with other vasodilators, headache
and dizziness are frequently reported adverse effect of this
drug [88].

Pentoxiphylline’s side effects include headache and
dizziness. These effects could be related to increased tissue
perfusion induced by the drug. However, pentoxiphylline
does not appear to be a direct vasodilator; it reduces blood
viscosity inhibiting phosphodiesterase and thus increasing
cyclic AMP in blood cells [89].

ANTI-INFECTIVE AGENTS

Different classes of antimicrobial agents can cause
headache (Table 2). Pharmacokinetic characteristics,
influencing tissue distribution and brain penetration, may
play a role in determining whether an anti-infective agent
can or not provoke headache.

Doxycycline and minocycline have long half-life values
and are widely distributed into various body fluids, CSF
included. Cases of benign intracranial hypertension
(pseudotumor cerebri), presenting with severe headache,
dizziness, blurred vision (resolved upon discontinuation),
have been caused by both drugs [90, 91]. However, also
other tetracyclines are capable of producing elevated
intracranial pressure [91]. Quinolones, especially
fluoroquinolones, have been frequently associated with
CNS toxicity including headache, confusion, dizziness, and
seizures. These effects may be related to pharmacokinetic
properties, and in particular to the high concentrations
reached by the drugs in the cerebrospinal fluid, in part due to
the presence of fluorine atoms [92]. CNS toxicity, in fact,
can be severe with fleroxacin, which presents three fluorine
atoms [93]. The elimination half-life of fleroxacin is
approximately 10 hours, longer than many other quinolones,
and cerebrospinal fluid concentrations of the drug are 20-
32% of the corresponding plasma levels [94]. Headache has
not been associated with pipemidic acid, a second-
generation quinolone, with elimination half-life values of 2-4
hours. This drug accumulates in urine and does not penetrate
central nervous system [95]. Macrolides are widely
distributed in the body but do not penetrate well into CNS in
the absence of meningeal inflammation. Nevertheless, these
antimicrobics have been associated with headache and other
central nervous system side effects [96, 97]. The incidence of
headache has been somewhat higher (occasionally reaching
statistical significance) with dirithromycin, than that
observed with other macrolides, including erythromycin
and roxithromycin [98]. The mechanism of action of
dirithromycin is like that other macrolides but this drug
presents longer elimination half-life (about 44 hours), and
higher tissue penetration than both erythromycin
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(elimination half-life: 1-1.5 hours) and roxithromycin
(elimination half-life: 12 hours) [96, 99].

Table 2. Percentages of Headache, as an Adverse Effect, that
have been Associated with Anti-Infective Agents
Drugs % of Headache Notes Ref.
Antimicrobics
Dirithromycin 2-9 [285]
Erythromycin 8.2 [97]
Mupirocin 9 [102]
Roxithromycin 1.5-5 [96]
Piperacillin-tazobactam 7.7 [100]
Nitrofurantoin 4-6 ° [286]
Clinafloxacin 27 ° [92]
Fleroxacin 40-90 ° [93]
Levofloxacin 5.4 °© [287]
Lomefloxacin 28-44 ° [288]
Ofloxacin 5.8 ° [289]
Antifungals

Fluconazole 7-13 [103]
Terconazole 9 *$ [104]

Antivirals

Amantadine 1-5 + [120]
Acyclovir 0.6-5.9 [110]
Famciclovir 5 * [111]
Valacyclovir 2 *H# [112]
Ganciclovir 4-6 ¢ [118]
Foscarnet 26 [117]
Abacavir 7-13 * [290]
Amprenavir 10 [291]
Didanosine 6-12 ¢ [108]
Lamivudine 35 ¢ [106]
Nevirapine 33 [292]
Stavudine 35-54 ¢ [107]
Zidovudine 5 *+ [293]

*percentages of headache net of percentages of headache induced by placebo.
Sthe drug has been associated with peripheral neuropathy.

"the drug has been associated with dose-related headache.

°the drug has been associated with benign intracranial hypertension.

Sthe drug has been associated with flu-like syndrome.

fall drugs of the class have been associated with headache.

#the drug has been associated with aseptic meningitis.

Piperacillin, too, penetrates well into the cerebrospinal
fluid through inflamed meninges. In clinical trials, headache
was reported in less than 10% of patients treated with the
combination of piperacillin/tazobactam [100].
Cotrimoxazole, an agent comprised of trimethoprim and
sulfamethoxazole, has been associated with headache,
aseptic meningitis, and benign intracranial hypertension
[101].

Mupirocin is recommended as adjunctive therapy to
infection-control programs to reduce the risk of infection
among the patients during methicillin-resistant
Staphylococcus aureus outbreaks. In clinical trials this drug
has been reported to cause headache [102].
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Some antifungal agents used for the treatment of
candidiasis and other mycoses produces CNS side effects,
including headache and dizziness. In addition, fluconazole
has been reported to cause seizures [103], and terconazole a
flu-like syndrome [104]. In the case of fluconazole, these
effects may be related to the pharmacokinetic properties: low
protein-binding and high levels of the drug in the
cerebrospinal fluid [103].

Headache, not dose-related, is a common symptom
developing during treatment of HIV infection with almost all
antiretroviral agents. Other frequent CNS side effects of
these agents are insomnia, dizziness, lethargy, asthenia, and
fatigue [105]. In addition, peripheral neuropathy has been
reported in association with lamivudine, stavudine and
didanosine [106-109]. Also antiviral agents indicated in the
treatment of herpes zoster and herpes simplex infections
(acyclovir, famciclovir, and valacyclovir), can cause
headache and other neurologic side effects such as dizziness,
somnolence, and fatigue [110-114]. The risk of neurotoxicity
seems to be higher with valacyclovir, which has been
associated with cases of aseptic meningitis [115]. The
primary adverse reactions of foscarnet, an antiviral used in
the treatment of cytomegalovirus infections, are
nephrotoxicity and anaemia. However, CNS side effects,
such as headache, dizziness, and even seizures, have been
reported with this drug [116, 117]. Ganciclovir, another
antiviral effective in the treatment of cytomegalovirus
infection, has been associated with headache, peripheral
neuropathy and encephalopathy [118, 119]. Also
amantadine, an antiviral agent for the prophylaxis of
influenza (also increasing dopaminergic activity), has been
associated with headache, dizziness, confusion,
disorientation, depression, seizures, and mood alteration,
especially in elderly patients [120, 121].

Finally, praziquantel, a trematodicide for oral treatment
of schistosome infections, has been reported to provoke
headache, fever, dizziness, drowsiness and convulsions.
These symptoms usually resolve by 48 hours after drug
discontinuation [122].

IMMUNOSUPPRESSANT AND IMMUNOMODU-
LATORY AGENTS

Among immunosuppressant agents, tacrolimus is the
drug most commonly associated with CNS adverse effects,
including headache, tremor, insomnia and dizziness (Table
3). Headache may respond to dosage reduction [123]. Severe
neurotoxicity and leukencephalopathy requiring treatment
withdrawal have also been reported [124]. The use of
sirolimus has been associated with fewer than tacrolimus
headache and other CNS reactions [125]. With
mychophenolic acid, high incidence of headache (54.3%)
has been observed, in particular after cardiac transplantation
[126, 127]. The most common adverse effect of
cyclosporine is nephrotoxicity; however, headache,
neurotoxicity and severe leukencephalopathy with
generalized tonic-clonic seizures have also been reported.
These conditions have been attributed to enhance penetration
of cyclosporine into the CNS [128].

Leflunomide is an immunomodulatory agent. In post
marketing surveillance, sepsis and severe hepatic injury have
been observed. In clinical trials, the drug was associated with
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less important symptoms such as headache, dizziness and
reversible peripheral neuropathy [129, 130].

Table 3. Percentages of Headache, as an Adverse Effect, that
have been Associated with Imnmunosuppressives and
Immunomodulants

Drugs % of Headache Notes Ref.
Immunosuppressives
Cyclosporine 2-15 ° [128]
Leflunomide 7 ¢, # [129]
Mycophenolate 16-21 [126]
Sirolimus 23-34 [125]
Tacrolimus 4-11*/37-64 &, + [123]
Interleukins *
Interleukin-3 20-30 & [132]
Interleukin-4 17-100 [133]
Interleukin-6 up to 100 [134]
Interleukin-10 up to 80 [135]
Interferons ®
Alfa-2a Interferon 5 * 4+ [141]
Alfa-2b Interferon 39-61 + [142]
Beta-1a Interferon 3 * 4 [138]
Beta-1b Interferon 7 *& [143]
Gamma-1b Interferon 24 * [294]

*percentages of headache net of percentages of headache induced by placebo.
“headache causing discontinuation of the drug.

Sthe drug has been associated with peripheral neuropathy.

“the drug has been associated with dose-related headache.

°the drug has been associated with benign intracranial hypertension.

Sthe drug has been reported to cause flu-like syndrome.

*the drug has been associated with aseptic meningitis.

The predominant adverse effects after intravenous or
subcutaneous interleukins administration are flu-like
symptoms such as fever, headache with neck stiffness, chills,
vomiting, lethargy, fatigue. Headache usually subsides
within 24 hours following the dosing interval but, in some
patients, its severity precluded further treatment [131-135].
Interferons are naturally occurring cytokines, possessing a
variety of biological functions: antitumor, antiviral, and
immunomodulating activity. The most common toxicity of
interferons, as a class, resembles that of interleukins:
headache, fatigue, dizziness, lethargy, fever, nausea. These
flu-like symptoms appear to be dose-related and usually
subside after drug discontinuation [136, 137]. Headache was
the most common adverse effect of interferon beta-1a in
clinical trials, and also migraine was reported [138]. Flu-like
symptoms and aseptic meningitis can develop also following
immune globulin infusion [139]. This condition could be
related to cytokine release, and it is more likely to develop in
patients with a history of migraine [140]. Fatal or life-
threatening neuropsychiatric disorders and peripheral
neuropathy have been associated, in particular, with
interferon alfa-2a and alfa-2b [141, 142]. Neurotoxic
effects of high dose of interferon beta-1b caused treatment
discontinuation in 10% of malignant glioma patients [143].

ANTI-INFLAMMATORY AGENTS, ANTIHISTA-
MINICS, AND DRUG USED IN THE TREATMENT OF
ASTHMA

Corticosteroids are used for a wide variety of clinical
conditions. Fluticasone, mometasone, budenoside and
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triamcinolone are topical corticosteroids indicated for
treatment of allergic rhinitis and asthma. Mild or moderate
headache is a common adverse effect after nasal
administration of these drugs (Table 4), occurring usually,
during the first week of treatment [144-147]. In addition,
long-term use of corticosteroids, in particular of
triamcinolone and prednisone, can cause benign intracranial
hypertension (pseudotumor cerebri) presenting with severe
headache. Intracranial hypertension seems to occur more
frequently in children, and following a rapid decrease in the
corticosteroid dosage [148].

Table 4. Percentages of Headache, as an Adverse Effect, that
have been Associated with Anti-Inflammatory
Agents, Antihistaminics and Drugs for Asthma
Drugs % of Notes | Ref.
Headache
Corticosteroids’

Budenoside 13-14 * [146]

Fluticasone 1.5 * [144]

Mometasone 26 [145]

Triamcinolone 18 [147]

Non Steroidal Anti-Inflammatory Drugs *

Fenoprofen 8.7 [295]
Indomethacin 11.7 ° [151]
Ketorolac 17 * [296]
Diclofenac 7 # [297]
Naproxen 3-9 # [298]
Parecoxib 5 [299]
Antihistaminics (HI receptor antagonists

Azelastine 2.1 * [162]
Terfenadine 4.6 * [164]

Beta-2 adrenergic agonists ®
Procaterol 13 [166]

Xantine derivate

Enprofylline 20-80 + [168]

*percentages of headache net of percentages of headache induced by placebo.
Sall drugs of the class have been associated with headache.

“the drug has been associated with dose-related headache.

°the drug has been associated with benign intracranial hypertension.

“the drug has been associated with aseptic meningitis.

With nonsteroidal anti-inflammatory drugs (NSAIDs),
CNS complaints are less common than gastrointestinal
complaints [149]. These drugs are analgesic agents, effective
in a variety of pain syndromes, including acute and
prophylactic treatment of migraine [150]. However,
headache, dizziness and drowsiness have been reported
during clinical trials with almost all NSAIDs, either with
cyclooxygenase (COX)-1 selective agents, such as
fenoprofen, or non selective agents as nabumetone, or
COX-2 selective agents as rofecoxib [149]. In particular,
frontal headache is the most common adverse effect of
therapeutic doses of indomethacin [151]. Indomethacin
produces vasoconstriction in the carotid area with a
consequent reduction of cerebral blood flow. After
withdrawal of the drug, or within 24 hours after a single
dose, compensatory vasodilatation occurs. This may result in
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a severe symmetrical and pulsating headache [152]. In
addition, aseptic meningitis is an infrequent but well
described adverse effect of ibuprofen, diclofenac,
naproxen, and rofecoxib [153-156]. Patients present
headache, fever, chills, nausea, vomiting, changes in mental
status, and neck stiffness. Symptoms usually subside within
24-48 hours after stopping the drug. An antigen-specific
mechanism has been suggested for this adverse reaction, not
dose-related, that was especially seen in patients with lupus
erythematosus and other collagen vascular disease. Most
patients develop meningitis shortly after beginning a second
course of an NSAID, following a period of drug
discontinuation [157-160].

Antihistaminics have many pharmacological actions
primarily due to their ability to inhibit physiological effects
which result from histamine release. The most common side
effect experienced with therapeutic dose of histamine H 1
antagonists, is sedation. However, they occasionally cause
also headache [161]. In particular, headache is the most
common adverse effect reported either with intranasal or
ophthalmic azelastine [162]. Terfenadine has been removed
from the market for serious cardiovascular toxicity (QT
interval prolongation) [163]. Nevertheless, this drug has also
been associated with headache [164].

Almost all beta-2 adrenergic agonists, bronchodilators
used in the treatment of asthma, can cause headache, tremor,
agitation, insomnia and dizziness. These adverse effects
could be partially related to minimal effects on beta-1
receptors, even at usual doses [165-167].

Enprofylline is a xantine derivative used intravenously
in the treatment of acute asthma. CNS effect of the drug
include dose-related, pulsating headache and nausea,
subsiding after one week of treatment. The mechanism of
these adverse effects has been suggested to be adenosine
antagonism [168].

GASTROINTESTINAL AGENTS

H2 receptor antagonists (Table 5), that inhibit
histamine evoked gastric acid secretion and are effective in
treating duodenal and gastric ulcers, have been associated
with headache as the most frequent CNS adverse effect
[169]. Severe headache, causing drug discontinuation, has
been described with famotidine [170]. Cimetidine has been
associated with more severe neurotoxicity (delirium,
hallucinations, depression) in elderly and severely ill
patients; in some of these cases high concentrations of
cimetidine in CSF fluid were detected [171].

Also proton-pump inhibitors, which specifically
suppress gastric acid secretion, have been associated with
headache as a common adverse effect and even with tension-
type and migraine headache. The symptom seems to be more
frequent in female gender, and it is not dose-related [172,
173].

Headache is the most common adverse effect of selective
serotoninergic (SHT3) receptor antagonists as a class.
These drugs inhibit emesis mediated through SHT3 receptors
both in the periphery and in CNS. Headache is generally
mild or moderate, severe only in a small number of patients
and not related to the dose [174-176]. However, in paediatric
patients with prior history of migraine, ondansetron therapy
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precipitated migraine attacks. Prophylaxis with topiramate
and gabapentine, and analgesics such as acetaminophen,
were effective in controlling headache in these patients
[177].

Table 5. Percentages of Headache, as an Adverse Effect, that

have been Associated with Gastrointestinal Agents

Drugs % of Headache | Notes Ref.

H, receptor antagonists

Cimetidine 0.6 *° [171]
Famotidine 1.3-4.7 # [300]
Nizatidine 1 * [301]
Ranitidine 1.4 [302]
Proton pump inhibitors
Lansoprazole 4.7 % [172]
Omeprazole 0.6 [173]
5HT3 antagonists
Dolasetron 5-58 [175]
Granisetron 8 * [176]
Ondansetron 3-10 * 4 [177]
Tropisetron 22-35 [174]
Prokinetic
Cisapride 2.2 * [178]
Others
Sulfasalazine 33 ¢, t, # [303]
Mesalamine 6.5 + [181]

*percentages of headache net of percentages of headache induced by placebo.
Sall drugs of the class have been associated with headache.

°the drug has been associated with benign intracranial hypertension.

*the drug has been associated with migraine headache.

‘the drug has been associated with peripheral neuropathy.

“the drug has been associated with aseptic meningitis.

In clinical trials, headache has been frequently associated
also with cisapride. However, this prokinetic drug has been
withdrawn from the market for serious and sometimes fatal
cardiovascular toxicity [178].

Sulfasalazine is a coniugate of 5-aminosalicylic acid
and sulfapyridine used in the treatment of ulcerative colitis
and in rheumatoid arthritis. The main mechanism of its
action seem to be inhibition of the lipoxygenase pathway.
Headache, vertigo, ataxia, peripheral neuropathy,
encephalopathy, and aseptic meningitis are adverse effects
observed with sulfasalazine. This neurotoxicity could be due
to folic acid deficiency developing during sulfasalazine
therapy [179, 180]. Mesalamine (5-aminosalicylic acid) is
believed to be the active moiety of sulfasalazine, while
sulfapyridine is thought to be responsible for side effect.
However, headache, dose related, and sometimes of severe
intensity, has been reported in clinical trials also with this
agent [181].

HORMONAL AGENTS

Different hormonal agents have been associated with

headache (Table 6): mild, and controlled with common

analgesics, after mifepristone, a progesterone receptor
antagonist [182]; more rarely with danazol, an
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antigonadotropic agent [183]; and relatively more frequently
with droloxifene, a nonsteroidal antiestrogen [184].

Table 6. Percentages of Headache, as an Adverse Effect, that
have been Associated with Hormonal Agents and

Dopamine Agonists

Drugs % of Headache Notes Ref.

Gonadotropin inhibitors

Bicalutamide 7 [185]
Danazol 16 * [183]
Droloxifene 1-10 [184]
Mifepristone 15 [182]
Other hormonal agents
Leuprolide 26 * [188]
Octreotide 6 [187]
Progesterone 16 ° [186]
Dopamine receptor agonists
Bromocriptine 0.3 * 4 [191]
Quinagolide 5-20 + [189]

*percentages of headache net of percentages of headache induced by placebo.
°the drug has been associated with benign intracranial hypertension.
“the drug has been associated with migraine headache.

During therapy with bicalutamide, a nonsteroidal
antiandrogen, indicated to treat prostate cancer, headache,
dizziness, fatigue, confusion have been reported [185].

Dizziness and headache have been commonly reported
also with progesterone [186] and with octreotide, a long-
acting somatostatin analogue [187]. In addition, vasomotor
hot flashes and headache have been frequently reported with
leuprolide, a gonadotropin-releasing hormone analogue,
especially during treatment with depot preparation [188].

Dopamine agonist drugs, bromocriptine and
quinagolide, used primarily in hyperprolactinemic states,
have been associated with headache, dizziness, fatigue and
somnolence. The symptoms are most frequent during
initiation of the treatment and tend to subside with continued
use [189]. However, they occasionally cause withdrawal of
the therapy [190]. In addition, bromocriptine, but not
quinagolide, has been associated with unilateral
neuralgiform headache attacks resembling SUNCT (short-
lasting unilateral neuralgiform headache attacks with
conjunctival injection and tearing) syndrome in 2 patients
with pituitary adenomas [191].

During therapy with estrogens (alone or in combination
with progestins), natural hormones, synthetic steroidal and
nonsteroidal compounds, used for a number of purposes,
headache and dizziness have been commonly reported but
the incidence is not clear [192-199]. Benign intracranial
hypertension has been reported with the use of combination
of mestranol and norethindrone [200]. In particular,
headache is a common side effect reported with
combination oral contraceptives. Headaches that worsen in
frequency or severity have been reported in 18-50% of cases,
with many attacks occurring during the drug-free interval of
the cycle. The mechanism of attacks of migraine that occur
during pill-free interval is estrogen withdrawal [201, 202].
Migraine can begin during combination oral contraceptives
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use, usually during the first cycles, and sometimes after
prolonged use. New onset migraines occur more often in
women with a family history of migraine [202]. Also
hormonal replacement therapy with estrogens can
exacerbate migraine or change its frequency and character
[203, 204]. ICHD-II classification [23] includes "oestrogen-
withdrawal headache (code: 8.4.3)”, and "exogenous
hormone-induced headache (code: 8.3.1)”.

CENTRAL NERVOUS SYSTEM (CNS) DRUGS

Headache is a common side-effect of quite different
classes of CNS drugs (Table 7). Mild or moderate headache
is one of the primary adverse effects, among those involving
CNS, of tramadol, an analgesic with low affinity for mu
opioid receptors [205]. In clinical trials with controlled-
release morphine, headache was reported in 10% of patients
[206]. Also with mixed opioid agonist and antagonist
analgesics, dezocine and buprenorphine, headache has
been reported [207, 208].

Numerous atypical antipsychotics have been occasionally
associated either with headache, dizziness and somnolence
[209] or with headache, dizziness and insomnia, as is the
case of quetiapine, a drug with less anticholinergic and
antiadrenergic effects [210]. With risperidone migraine
headache has been observed [211, 212].

Headache has been frequently associated with
adinazolam [213], a triazolobenzodiazepine; with short or
long acting hypnotics such as, respectively, triazolam and
quazepam [214, 215]; and, finally, with diazepam and
clobazam, benzodiazepines used also in the treatment of
epilepsy [216].

Antidepressants, too, even with quite different suggested
mechanism of antidepressant action, have been associated
with headache. Bupropion, lacking anticholinergic activity,
has been commonly associated with headache and also
migraine [217]. Headache is among the most frequent CNS
side effects of clovoxamine, and milnacipram, inhibitors of
neural reuptake of both serotonin and norepiphrine [218,
219]; headache has been reported during treatment with
fluvoxamine, fluoxetine, paroxetine, and sertraline [220-
223], specific inhibitors of serotonin reuptake [224].
Headache is a frequent adverse effect of rolipram, a
selective phosphodiesterase inhibitor [225] and also of
tianeptine, whose mechanism of action is unclear [226]; in
addition, venlafaxine, an inhibitor of serotonin,
norepinephrine, and dopamine reuptake [227], and
nefazodone, that also possesses 5-HT2 antagonist properties,
and that may have a rationale to be used in migraine
prophylaxis [228], and even trazodone, used in headache
prophylaxis, nevertheless have been commonly associated
with headache [229]. Headache, not related to increases in
blood pressure, was seen even with moclobemide, a
selective and reversible inhibitor of monoamine oxidase-A
[230]. Finally, viloxazine, an inhibitor of norepinephrine but
not of serotonin reuptake, caused also migraine headache
with nausea in the absence of history of migraine [231].

Finally, headache, dizziness, agitation and insomnia are
common, dose-related, events with modafinil, a central
nervous system stimulant (alfa-1 adrenoreceptor agonist),
indicated for treatment of excessive daytime sleepiness
associated with narcolepsy [232].
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Table 7. Percentages of Headache, as an Adverse Effect, that
have been Associated with Central Nervous System
(CNS) Drugs
Drugs % of Headache Notes Ref.
Opioid analgesics
Buprenorphine 1-5 [208]
Dezocine 16-35 [207]
Morphine 10 [206]
Tramadol 10-15 [205]
Antipsychotics
Clozapine 7-9 [304]
Olanzapine 2 * [305]
Quetiapine 14 [210]
Risperidone 2 ¥+ [212]
Ziprasidone up to 30 [306]
Zotepine 7-10 [307]
Sedative-Hypnotics
Adinazolam up to 30 [213]
Clobazam 11 [216]
Diazepam 2 * [216]
Quazepam 2.3-4.5 * [215]
Triazolam 1.3 * [214]
Antidepressants
Bupropion 3.1 * k& [217]
Clovoxamine 22-50 [218]
Fluoxetine 4.8 * [221]
Fluvoxamine 22 * [220]
Milnacipram 8 [219]
Moclobemide 5-15 [230]
Nefazodone 3 * [228]
Paroxetine 0.2 * [222]
Rolipram up to 20 [225]
Sertraline 1.3 * [223]
Tianeptine up to 18 [226]
Trazodone 3.2-7 * [229]
Venlafaxine 25 + [227]
Viloxazine + [231]
Stimulant

Modafinil 50 + [232]

*percentages of headache net of percentages of headache induced by placebo.
*the drug has been associated with migraine headache.

“headache causing discontinuation of the drug.

“the drug has been associated with dose-related headache.

MISCELLANEOUS AGENTS

Sibutramine is a nonamphetamine appetite suppressant
that may also have antidepressant properties (Table 8). It
blocks neuronal reuptake of norepinephrine, serotonin, and
to a lesser extent, dopamine. Headache, insomnia,
constipation, irritability, tachycardia are among the most
common side effects of the drug in the treatment of obesity
[233].
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Table 8. Percentages of Headache, as an Adverse Effect, that

have been Associated with Miscellaneous Agents

Drugs % of Headache | Notes | Ref.

Anti-obesity agent

Sibutramine 30.3 + [233]
Smoking cessation aid
Nicotine 20-29 [234]
Statin
Lovastatin 4.4 * ¢ [235]
Erythropoietins ¥
Epoietin alfa 4-5 [238]
Darboepoetin alfa 16 [239]
Retinoids analogs®
Alitretinoin 40-70 °, & [240]
Tretinoin 30-85 °, & [242]
Antineoplastic
Tegafur 70 & [243]
Prostaglandins ¥
Alprostadil 20 [248]
Dinoprostone 10 [251]
Enprostil 9.8 [250]
Tloprost 70 + [249]
Agents for erectile dysfunction®
Sildenafil 11-16 * 4 [246]
Tadalafil 16.7 + & | [244]
Vardenafil 9 + & | [245]

*percentages of headache net of percentages of headache induced by placebo.
Sall drugs of the class have been associated with headache.

*the drug has been associated with migraine headache.

“headache causing discontinuation of the drug.

“the drug has been associated with dose-related headache.

‘the drug has been associated with peripheral neuropathy.

°the drug has been associated with benign intracranial hypertension.

Headache is also a reported effect with the use of
nicotine transdermal patch. Other neurologic reactions
during therapy of smoking cessation with transdermal
nicotine include sleep disturbances, dizziness and
nervousness. However, all these symptoms resemble those
which develop also during nicotine abstinence syndrome
[234].

Lovastatin is an inhibitor of 3-hydroxy-3
methylglutaryl-coenzyme A (HMG-CoA) reductase, the rate
limiting enzyme in cholesterol synthesis. The drug
effectively lowers plasma cholesterol and is generally well
tolerated. However, transient headache, insomnia, dizziness,
irritability, and peripheral neuropathy have been reported
with lovastatin [235]. Headache has been occasionally
observed also during treatment with other statins, such as
simvastatin and pravastatin. It is unclear whether these
effects are related to statin therapy or result from lowered
cholesterol [236, 237].

The most prevalent adverse effect associated with
epoetin alfa and darboepoetin alfa therapy is hypertension,
but headache has been also reported [238]. The drugs are
forms of erythropoietin, indicated for the treatment of
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anaemia due to chronic renal failure or antitumoral
chemotherapy administration [239].

Tretinoin (all-trans-retinoic acid) is a retinoid derived
from naturally occurring all-trans retinol (Vitamin Al).
Following oral tretinoin, toxicity is similar to that of vitamin
A, including increased CSF pressure and severe occipital
headache, in the majority of patients with acute
promyelocitic leukaemia [240]. Some patients, particularly
children, develop frank pseudotumor cerebri and
papilledema. This condition can be treated with
acetazolamide, an agent able to decrease CSF production
[241]. Alitretinoin action and toxicity profile is similar to
tretinoin [242].

Even if tegafur is considered to be a prodrug of 5-
fluorouracil, its toxicity is different from the latter drug.
Neurotoxicity, including headache, dizziness, confusion,
sedation, and lethargy, is common, in particular following
intravenous administration. Neurologic adverse reactions can
be dose-limiting in numerous patients treated with tegafur
for gastrointestinal and other malignancies [243].

Headache and facial flushing are the most frequent
adverse effects of phosphodiesterase type 5 (PDES)
inhibitors used for the treatment of erectile dysfunction
[244-246]. The drugs are selective but not specific for PDES
and therefore inhibition of other phosphodiesterase
isoenzymes could be responsible for the adverse effects
including headache and changes in colour vision. For
example, sildenafil also weakly inhibits phosphodiesterase
type-6 and 11. This last phosphodiesterase isoenzyme 11, is
present in CNS and its inhibition could lead to cerebral
vasodilatation [247]. In migraine patients, sildenafil, usually
induces a migraine attack. ICHD-II classification [23]
includes criteria for phosphodiesterase (PDE) inhibitor
induced headache (code: 8.1.2.).

During alprostadil administration the most common
adverse reactions are headache, dizziness, flushing, nausea
and tachycardia. These effects are related to the
vasodilatation induced by the drug, which is identical to the
naturally occurring prostaglandin E 1 (PGE 1) [248]. Also
with iloprost infusion, as with alprostadil, the most common
adverse effects include flushing and headache as a
consequence of vasodilatation. In fact the drug is analogue of
prostacyclin (PGI 2), a potent vasodilating agent. Headache
is dose-related and subsides rapidly after discontinuance of
the infusion [249]. Diarrhoea is the most common adverse
effect reported with enprostil in the treatment of peptic
ulcers. However, either with this synthetic prostaglandin E 2
(PGE 2) analogue [250] or with dinoprostone, a natural
PGE 2 used for induction of labor, mild headache is a
relatively frequent side effect [251].

DISCUSSION

Headache as an adverse effect to drugs is extraordinarily
common. More than one thousand drugs, with quite different
mechanisms of action, can induce headache. Headache is
also one of the most frequent complaints attributed to
placebo [252]. Two major pathogenetic mechanisms of
headache as an adverse reaction have been classically
considered: vasodilatation and intracranial hypertension
[253]. The first, vasodilatation, explains headache induced
by most cardiovascular drugs, for example calcium channel
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blockers and ACE inhibitors. Here, headache is often an
extension of the primary pharmacological action of the drug
and appear a true side-effect (“any unintended effect of a
pharmaceutical product occurring at doses normally used in
man, which is related to the pharmacological properties of
the drug”) [254]. Headache induced by intracranial
hypertension secondary to drugs really is a true adverse
reaction. It is a cardinal symptom of benign intracranial
hypertension (pseudotumor cerebri) and is progressive,
diffuse, worsened by coughing or straining. Other symptoms
or signs include nausea, vomiting, intracranial noises,
tinnitus, papilloedema or visual field defect (progressive if
untreated), and sixth nerve palsy. CSF pressure is increased
but chemistry and cellularity are normal. The prognosis is
generally good but the progressive visual loss and eventual
blindness are a major risk. The pathogenesis of benign
intracranial hypertension is not completely understood [255-
257]. In the case of corticosteroids it is possible that the
sodium retaining properties of these hormones may be
involved in the development of this condition [253].

The mechanism of headache is yet unknown for many
classes of drugs. Perhaps, a complete understanding of
primary headaches pathogenesis could help also to explain
drug-induced headache and why agents such as some beta-
blockers reduce the frequency of migraine but can induce
headache as an adverse effect [68, 69]. The mode of action
of beta-blockers in migraine prophylaxis is not clear; one
hypothesis involves reduction of brain catecholaminergic
hyperactivity. Only agents without intrinsic
sympathomimetic activity are effective against migraine
[258].

Considerable evidence suggests that there is a link
between migraine and the female sex hormones [259].
Migraine occurrence is strongly influenced by the hormonal
fluctations of the female reproductive cycle; at least 60% of
women affected by migraine relate the periodicity of their
attacks to the menstrual cycle [260]. Hormonal contraceptive
use during the reproductive years or hormone replacement in
menopause are interventions that may cause a change in
headache prevalence or intensity [202]. It is speculated that
the estrogens could alter sympathetic control of cerebral
vasculature [201] but little research has been undertaken on
the possible mechanisms for these adverse changes in
migraine [202].

Beyond drugs, individual variations in pharmacogenetic
profiles, the immune system, drug metabolic pathways, are
some important factors that could play a role in the
likelihood of headache as an adverse effect [13].

Headache as an adverse reaction to drugs occurs at
therapeutic dose levels. However, headache is a symptom
typical of many intoxications, such as local anaesthetic
intoxications [261]. There are also headaches that develop
after abrupt withdrawal of antihypertensive drugs such as
clonidine, beta-blockers, methyldopa, and guanabenz, and
are associated with other symptoms of sympathetic
overactivity including nervousness, tachycardia, agitation,
and nausea [262].

Most headaches as adverse reactions are dose-related, as
occurs generally for the majority of the other adverse
reactions [1, 13]. As a consequence, they can be treated by
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simply decreasing drug dosage to that minimal effective; on
the other hand, they can also result from pharmacokinetic
drug-interaction when a drug (for instance, by means of
enzymatic inhibition) increases plasma concentrations of
another one with the potential of inducing headache.

Headache caused by aseptic meningitis is rare and not
dose-related. The clinical presentation includes fever, neck
stiffness, confusion, nausea and vomiting. The diagnosis is
difficult and infectious aectiologies must be excluded.
Examination of CSF shows lymphocytic pleocytosis, mildly
elevated protein and normal glucose in the absence of
infectious organisms. The major categories of causative
agents are non-steroidal anti-inflammatory drugs,
antimicrobials and also intravenous immunoglobulins. The
most likely mechanism seems to involve an immunological
response [157-160].

Headache, as an adverse reaction, has not a typical
feature or is not well defined in the literature but most such
headaches are dull, continuous, diffuse and moderate to
severe in intensity. In several cases, the headache is
associated with other symptom such as dizziness, fatigue,
drowsiness or agitation, tremors, and insomnia. Besides
headache, many drugs have been associated with peripheral
neuropathy, seizures, and encephalopathy. Here, headache
may be an early signal of serious conditions that, if
recognized, can be resolved discontinuing the causal drug.

Some drugs, indicated in the tables, are able to provoke
true migraine attacks, especially in migraineurs. This is the
case of NO donors used in order to induce and study
migraine [263].

Even when headache is an adverse effect of a whole class
of drugs, there are differences among single substances that
allow to prescribe the one inducing the lowest incidence of
headache to an headache prone-patient. Migraineurs in
particular are vulnerable to a variety of internal and external
stimuli, including drugs. However, in a prospective 3 months
study, drugs have been indicated as headache triggers by 1%
of both 366 migraineurs and 169 nonmigraineurs [264].

Fortunately, even if headache is a very common adverse
effect of drugs, it is usually a non serious symptom;
however, mild adverse reactions, such as nausea or
headache, often have substantial effect on the patient and can
lead to limiting the dose, changing the therapy, or decreasing
compliance [7]. In addition, a recent-onset or changed
headache may induce clinician to prescribe laboratory or
instrumental examinations to diagnose it and further drugs to
treat it, while the solution is another one: to discontinue
drugs.

When a clinician faces with a patient who complains of
headache, the possibility of an adverse reaction to a drug
should always be taken into consideration, and the collection
of a thorough history of prior and/or current drug intake
should be customary procedure. Finally, it should be borne
in mind that a very close temporal relation to the drug
exposure does not prove causation, because headache can
occur just on the basis of chance.

CONCLUSION

Headache has been reported following the intake of a
number of drugs, but the mechanism is generally unknown.
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Headache is so ordinary a symptom that it has been often
disregarded; it does not obtain the same emphasis as more
striking and rare adverse reaction. Nevertheless, it may be
highly disturbing, particularly if it is long-lasting and
worrisome for the patient, and may be a signal of further
serious neurotoxicity. Therefore, it would be of great interest
to clinicians to know what drugs are quite frequently
associated with headache as an adverse reaction.
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