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Abstract: Inappropriate use of headache medication
(>15 times/month) for the treatment of headache
episodes may contribute to the development of chron-
ic headache which is refractory to most treatments.
Physicians experienced in the treatment of migraine
and other headaches are well aware that the daily in-
take of antipyretic or antiinflammatory analgesics, opi-
oids, ergot alkaloids and “triptans” may result in
chronic daily headache. Conversely, if a patient com-
plains of chronic headache and takes pain medication
every day, this headache is most likely to be caused and
sustained by the medication and will vanish or im-
prove with abstinence. Treatment includes drug with-
drawal followed by structured acute therapy and initia-
tion of migraine prophylactic treatment.
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INTRODUCTION

The frequent use (>15 times/month) of medication
for the treatment of acute migraine attacks may cause
medication overuse headache [1]. This kind of head-
ache can be caused by the intake of combination anal-
gesics, opioids, ergot alkaloids and triptans [2]. The
time between first intake and daily headache is short-
est for triptans (1-2 years), longer for ergots (3-5
years) and longest for analgesics (5-10 years). Treat-
ment includes drug withdrawal followed by structured
acute therapy and initiation of migraine prophylactic
treatment.

Since 2003 the classification of the International
Headache Society (IHS) from 1988 was used [47], but
it had lacked precision about triptan induced
headaches. Some authors studied the clinical features
of triptan misuse and described typical signs of this
syndrome [28, 43, 48-50]. Based on this information
the IHS created new classification criteria for drug in-
duced headache in 2003 [51]. 

Up to now no experimental work has been done in
this field, and the following review is based mainly on
clinical series describing patients presenting at
headache clinics with this problem, with subsequent
treatment and follow-up.

PREVALENCE

Prevalence rates of chronic medication overuse
headache are rare [3]. Our own data revealed that ap-

prox. 3.6 % suffer from chronic daily headache [4]. To
produce these figures, 523 employees of a large textile
manufacturer were asked about headaches within the
preceding 12 months according to criteria of the Inter-
national Headache Society. Probands with headaches
were studied by a neurologist. As a comparator group,
Turkish migrants also employed there were also con-
sulted. Amongst such individuals, the proportion of
chronic daily headache patients was significantly high-
er at 10.7 %. In a Spanish population based study,
about 1 % of the population suffered from daily
headache combined with medication-overuse head-
ache [5]. Most headache centers report that between
5% and 10% of the patients they see fulfil the criteria
of medication overuse headache [6]. Micieli et al. ob-
served an incidence of 4.3 % in 3,000 consecutive
headache patients [7]. Patients with cluster headache
almost never develop medication overuse headache. A
survey in family doctors showed, that medication
overuse headache was the third most common cause
of headache [8]. Taken together, these studies indicate
that medication overuse headache is a major health
problem. This is also true if one considers the side ef-
fects of chronic intake of analgesics, ergotamine and
triptans.

Most headache experts agree that patients with mi-
graine and tension-type headache have a higher poten-
tial for medication overuse headache [9]. Relapses of
migraine occur in migraineurs who have been placed
on analgesics for other ailments. The association be-
tween analgesic overuse and headache has been stud-
ied in conditions other than primary headache disor-
ders. Chronic overuse of analgesics does not cause in-
creased headache in nonmigraineurs [9]. For example,
a group of arthritis patients who were consuming fair-
ly large amounts of analgesics regularly for arthritis did
not show increased incidence of headache [10]. The
conclusion drawn from various clinical observations
and studies is that medication overuse headache may
be restricted to those who are already headache suffer-
ers. The basis for this could either be genetic or the
fact that migraine pain is more severe than joint pain.
Different mechanisms probably contribute to the tran-
sition from the original headache to medication
overuse headache. Psychological factors include the
reinforcing properties of pain relief by drug consump-
tion, a very powerful component of positive condi-
tioning. Many patients report taking migraine drugs
prophylactically because they are worrying about miss-
ing work (or, inevitably, the job) or missing an impor-
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tant social event (dinner, theatre, etc.). More impor-
tantly, patients often fear an imminent headache and
take analgesics or specific migraine drugs prophylacti-
cally. They are often instructed by the physicians or by
the instructions supplied with the medication to take
the migraine drug as early as possible at the start of 
either the aura or the headache phase of a migraine 
attack.

Withdrawal headache is an additional factor. When-
ever the patient tries to stop or reduce the medication,
a worsening of the pre-existing headache occurs. Bar-
biturates are contained in drugs for the treatment of
tension-type headache and have a high potency for ad-
diction and cause headache. The psychotropic side ef-
fects of analgesic or migraine drugs such as sedation
or mild euphoria and their stimulating action may lead
to drug dependency. Barbiturates, codeine, other opi-
oids and caffeine are the most likely substances to
have this effect. Caffeine increases vigilance, relieves
fatigue, and improves performance and mood. The
typical symptoms of caffeine withdrawal such as irri-
tability, nervousness, restlessness, and especially “caf-
feine withdrawal headache” [11, 12], which may last
for several days, encourage the patients to continue
their abuse. Despite the fact that caffeine may enhance
the analgesic action of acetylsalicylic acid and aceta-
minophen, it should be removed from analgesics. Sim-
ilarly, caffeine and meprobamat, the main metabolite
of carisoprodol, should be removed from ergotamine
containing formulations.

There are reports on physical dependence on
codeine and other opioids in headache patients [13,
14]. There are no studies that have investigated the ef-
fects of codeine intake over periods as long as 10 years
as many headache patients have done. It should be re-
membered that up to 10% of codeine is metabolized
to morphine. 

Ergotamine and DHE may certainly lead to physi-
cal dependency [15]. Many patients who feel a mi-
graine attack may take ergotamine as prophylactic
treatment. The reason for the physical dependency on
ergotamine remains obscure. In one study the tyra-
mine-induced mydriasis after ergotamine administra-
tion was increased during abuse but not after with-
drawal of ergotamine, indicating a central inhibition of
pupillary sympathetic activity during abuse [16]. Thus
a possible CNS effect of ergotamine can be observed
after chronic use but not after a single dose of the
drug. Other studies investigating the effect of chronic
use of ergotamine on the CNS regulation of the auto-
nomic nervous system are needed.

CLINICAL SYMPTOMS

For the purpose of this publication, a meta-analysis
was performed summarizing 29 studies comprising a
total of 2,612 patients with chronic medication
overuse headache (for details see [17]. Sixty-five per-
cent of the patients reported migraine as primary
headache, 27% of patients reported tension-type
headache, and 8% of patients reported mixed or other
headaches (e.g., cluster headache). Women were more
prone to medication overuse headache than men
(3.5 : 1; 1,533 women, 442 men). This ratio is slightly

higher than could be expected from the gender 
differences in frequency of migraine. The mean dura-
tion of primary headache was 20.4 years . The mean
admitted time of frequent drug intake was 10.3 years
and the mean duration of daily headache was 5.9
years.

The drugs leading to chronic medication overuse
headache vary considerably in the different series de-
pending probably on both selection of patients, (e.g.,
“pure” ergotamine abusers being reported), and cul-
tural factors. Probably potentially each component
contained in analgesics or drugs for the treatment of
migraine attacks can induce headache. This is also true
for acetylsalicylic acid and paracetamol [14]. It is, how-
ever, difficult to identify a single substance as 90% of
patients take more than one compound at a time. Four
studies [7, 19-21] investigated the frequency of the
chemical compounds of drugs used. Combination
analgesics containing butalbital (short acting barbitu-
rate), caffeine, aspirin with or without codeine were
the leading candidates for medication overuse head-
ache in one study [21]. Sumatriptan can also lead to
medication overuse headache. This was first observed
in patients who abused ergotamine [22, 23]. Later de
novo cases were reported [24-26]. Recently patients
who developed drug induced headache from naratrip-
tan and zolmitriptan were reported [27, 28]. Due to
the delay between frequent intake of triptans and the
development of medication overuse headache, it is
likely, that similar cases will be observed in future with
the other recently approved triptans (rizatriptan,
eletriptan, frovatriptan, almotriptan). The risk appears
to be particularly high in headache patients with a for-
mer history of misuse of analgesics and/or ergota-
mine. Results from headache diaries show that the
number of tablets or suppositories taken per day aver-
ages 4.9 (range 0.25-25). Patients take on average 2.5-
5.8 different pharmacological components simultane-
ously (range 1-14). 

Our most recent prospective study shows the char-
acteristics of medication overuse headache [27]. In a
prospective study 96 patients which suffered on
headache at least on 10 days per month and which
took any kind of symptomatic medication at least on
10 days per month underwent withdrawal from their
medication. The medication overuse headache was
only diagnosed in patients with significant improve-
ment of their headache situation following withdrawal
therapy one month later. As in most previous studies
the majority of our patients was female (f : m ratio
4 : 1). Seventy-one percent of the patients reported
migraine as primary headache, 14% of patients re-
ported tension-type headache and 15% of patients re-
ported combination headache (migraine and tension-
type headache). The mean duration of primary
headache was 22 years. The mean duration of drug
overuse was 6,5 years. Forty-eight percent of the pa-
tients took analgesics, 40% triptans, and only 12% of
patients overused ergot alkaloids. This was a clear dif-
ference to previous studies. The overuse of triptans -
at least in this study - outnumbered ergotamine mis-
use by far. This might reflect the fact that despite high
costs triptans became widely used (and overused) and
suggests that triptan lately became the most important
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group to cause medication overuse headache. Unlike
patients suffering from medication overuse headache
following intake of ergots or analgesics, patients with
triptan-induced headache did not describe the typical
tension-type headache but rather a migraine-like daily
headache or a significant increase in migraine fre-
quency. Furthermore the delay between frequent in-
take of medication and development of daily
headache was shortest for triptans (1,7 years), longer
for ergots (2,7 years) and longest for analgesics (4,8
years). Similarly the amount of intake of single
dosages per month was lowest for triptans (18 single
dosages per month), higher for ergots (37 single
dosages per month) and highest for analgesics (114
single dosages per month). 

The withdrawal headache experienced after stop-
ping of medication resembles a severe and prolonged
migraine attack in patients with migraine as primary
headache. 

RECOGNIZING MEDICATION OVERUSE
HEADACHE

Several clinical characteristics are helpful in identifying
the occurrence of analgesic rebound headache in pa-
tients with primary headache disorders [21]. The fol-
lowing are the clinical features of medication overuse
headache:

• The headaches are refractory, daily, or nearly daily.
• The headaches occur in a patient with primary

headache disorders who use immediate relief med-
ications very frequently, often in excessive quanti-
ties.

• The headache itself varies in its severity, type, and
location from time to time.

• The slightest physical or intellectual effort may
bring on headache. In other words, the threshold
for head pain appears to be low.

• Headaches are accompanied by asthenia, nausea
and other gastrointestinal symptoms, restlessness,
anxiety, irritability, memory problems, and difficulty
in intellectual concentration and depression. Those
consuming large quantities of ergot derivatives or
triptans may exhibit cold extremities, tachycardia,
paresthesias, diminished pulse, hypertension, light-
headedness, muscle pain of the extremities, weak-
ness of the legs, and depression.

• There is evidence of tolerance to analgesics over
time, with patients needing progressively larger dos-
es.

• Withdrawal symptoms are observed when patients
are taken off pain medications abruptly.

• Spontaneous improvement of headache occurs on
discontinuing the medications.

• Concomitant prophylactic medications are relatively
ineffective while the patients are consuming excess
amounts of immediate relief medications.

PROGNOSIS

The success rate of withdrawal therapy within a time
window of 1--6 months is 72.4% (17 studies, N =
1,101 patients). Success is defined as no headache at

all or an improvement of more than 50% in terms of
headache days. Three studies had a longer observation
period between 9 and 35 months [19, 29, 30]. The suc-
cess rates in these studies were 60, 70, and 73%, re-
spectively. A 5-year follow up study found a relapse
rate of 40% [29]. 

MANAGEMENT

Abrupt drug withdrawal is the treatment of choice for
medication overuse headache. There are, however, no
prospective and randomized trials comparing continu-
ation of drug intake and drug withdrawal. A survey of
22 studies dealing with therapy of drug-induced
headache shows that most centers used drug with-
drawal as the primary therapy. (see [17]). Clinical expe-
rience indicates that medical and behavioral headache
treatment fails, as long as the patient continues to take
symptomatic drugs daily. The typical withdrawal symp-
toms last for 2--10 days (average 3.5 days) and include
withdrawal headache, nausea, vomiting, arterial hy-
potension, tachycardia, sleep disturbances, restless-
ness, anxiety, and nervousness. Seizures or hallucina-
tions were only rarely observed even in patients abus-
ing barbiturate-containing migraine drugs.

Drug withdrawal is performed differently. Most au-
thors prefer inpatient programs. Hering and Steiner
[31] abruptly withdrew the offending drugs on an out-
patient basis by adequate explanation of the disorder,
regular follow-up, and amitriptyline (10 mg at night)
and naproxen (500 mg) for relief of headache symp-
toms. A consensus paper by the German Migraine So-
ciety [32] recommends outpatient withdrawal for pa-
tients who do not take barbiturates or tranquilizers
with their analgesics and are highly motivated. Inpa-
tient treatment should be performed in patients who
take tranquilizers, codeine, or barbiturates who failed
to withdraw the drugs as outpatients or who have a
high depression score.

Treatment recommendations for the acute phase of
drug withdrawal vary considerably between the 22
studies mentioned above. They include fluid replace-
ment, analgesics, tranquilizers, neuroleptics, amitripty-
line, valproate, intravenous DHE, oxygen, and electri-
cal stimulation. Valproate has been shown to have
beneficial effects in the prophylactic treatment of
chronic daily headache complicated by excessive anal-
gesic intake [33]. A recent large open trial showed,
that cortisone effectively reduces withdrawal symp-
toms including rebound headache [34]. A double-
blind study showed a single subcutaneous dose 
of sumatriptan to be better than placebo in the treat-
ment of ergotamine withdrawal headache but the
headache reappeared within 12 hr [35]. An open ran-
domized study indicated that naproxen was better
than symptomatic treatment with antiemetics and
analgesics [36]. Further double-blind controlled trials
are needed.

If more than three migraine attacks per month
continue after withdrawal, medical and behavioral
prophylaxis should be initiated. The clinical experi-
ence shows that many patients respond to prophylac-
tic treatment, e.g., with beta- blockers or flunarizine,
after drug withdrawal despite the fact that these drugs
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seemingly had been unsuccessful before. Ergotamine,
triptans and possibly analgesics counteract the 
action of prophylactic therapy and will not improve
drug-induced headache. The same phenomenon can
be observed for the action of amitriptyline and 
behavioral therapy in patients with tension-type
headache.

PREVENTION

The most important preventive measure is proper in-
struction and an appropriate surveillance of patients.
The migraine patients at risk often have a mixture of
migraine and tension-type headaches and should be
instructed carefully to use specific antimigraine drugs
only for migraine attacks. This point was already
stressed in 1951 by Peters and Horton concerning er-
gotamine abuse, i.e., complications can be avoided if
enough time is taken for proper instruction of the pa-
tient, so that he or she can distinguish between vasodi-
lating and nondilating headache [37].

Restricting the dose of ergotamine per attack (4 mg
ergotamine), per week (no more than twice per week)
and per month (no more than 20 mg ergotamine) is
also helpful in avoiding dependency [38-41]. In a simi-
lar way, the number of doses of triptans should be lim-
ited per attack and to 12 doses per month [42, 43]. Mi-
graine drugs that contain barbiturates, codeine, or
tranquilizers as well as mixed analgesics should be
avoided [44, 45]. Probably an early start of migraine
prophylaxis, either by medical or behavioral treatment,
can be a preventive measure to avoid drug-induced
headache [46, 52].
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