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Rehabilitating chronic migraine complicated by medication
overuse headaches: how can we prevent migraine relapse?
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Abstract Headache is among the most common neuro-
logical symptoms in clinical practice. In some cases of
episodic migraine, the headache intensifies into a chronic
form, defined as chronic migraine (CM) and such a con-
dition encompasses a headache frequency of 15 days/
month, with features similar to those of migraine attacks.
The assessment of CM in the US general population ranges
around 1.3-2%. Migraine progression from an episodic
into a chronic form is realized through a period of time
involving several months or years, during which an
increase attack frequency occurs. Both Topiramate and
Onabotulinum toxin A can be considered to be safe as well
as effective medications, therefore, representing a treat-
ment choice. Regarding drug abusers, the initial relief step
always consists of drug interruption. Only after detoxifi-
cation can a new prophylaxis therapy be commenced,
which otherwise would be useless from the start. The
feasible diagnostic setting for the tailored treatment of CM
based on the application of pharmacogenomics will allow
us in predetermining the efficacy of a single old and new
drugs by avoiding abuse due to non-responsivity of the
abused drug.
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Introduction

Headache is the most common neurological symptoms in
clinical practice. In Europe, about 51% of the general
population is affected by a primary form of headache, of
which 31% are tension-type headache and 14% are
migraine sufferers. Patients with episodic forms can grad-
ually develop a daily or almost daily form, possibly asso-
ciated with drug abuse. In some cases of episodic migraine
(EM), headache intensifies into a chronic form, defined as
chronic migraine (CM) and such a condition encompasses
a headache frequency of 15 days/month, with features
similar to those of migraine attacks [1].

The assessment of CM in the US general population
ranges around 1.3-2% [2]. In 2006, criteria for definition of
CM have been revised by the Headache Classification
Committee and such criteria implicate the presence of
headache (tension-type or migraine) for over 15 days/
month. A further criterion to be respected was the adher-
ence for 8 days/month to features of migraine without aura
as well as response to specific treatments for migraine
(Table 1) [3].

The condition described represents a subset of chronic
daily headache (CDH). 4-5% of general population suffers
from a chronic form (CDH), with prevalence between 1.7
and 2.1% in men and between 2.8 and 6.8% in women. CDH
is defined as a recurrence of headache for more than
15 days/month, for more than 3 months consecutively.
Migraine progression from an episodic into a chronic form is
realized through a period of time involving several months
or years, during which an increase in attack frequency
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Table 1 Revised International Headache Society criteria for chronic migraine

A. Headache (tension-type and/or migraine) on =15 days/month for at least 3 months

B. At least five attacks fulfilling criteria for migraine without aura (ICHD-2 1.1)
C. On 28 days/month for at least 3 months headache has fulfilled C1 and/or C2 below

1. Has at least two of a—d (below)
a. Unilateral location
b. Pulsating quality
c. Moderate or severe pain intensity

d. Aggravation by or causing avoidance of routine physical activity (e.g. walking or climbing stairs) and at least one of a or b (below)

(a) Nausea and/or vomiting
(b) Photophobia and phonophobia

occurs and such escalation often produces a daily or almost
daily pattern, with a more or less faded symptomatology
depending in cases and such trend is often associated with an
increase in drug intake and subsequent drug abuse. In some
cases, symptom history becomes less typical of a classic
migraine attack [4-6].

A progressive damage of the central nociceptive system
is among the possible physiopathological considerations
for the evolution of episodic headache into a chronic form.
Activation of N-methyl-p-aspartate (NMDA) and non-
NMDA receptors glutamate, released by central nocicep-
tive terminations, induces calcium entry in dorsal horn
neurons, as well as in the trigeminal nucleus caudalis.
Calcium entry leads to the activation of nitric oxide (NO)
synthetase causing NO synthesis. These neuromodulators
produce the release of sensory neuropeptides, such as
CGRP and substance P, which support the development of
hyperalgesia and maintain central sensitization [7, 8].

In the chronicisation process, protracted stimulation of
C-fiber nociceptors causes glutamate release, therefore,
making NMDA receptors more responsive to both noci-
ceptive and non-nociceptive imputs. Mechanisms, such as
wind-up may be involved in broadening the message from
peripheral to central structures. Wind-up consists of a
frequency-dependent increase in spinal cord neuronal
excitability, provoked by repeated electrical stimulation of
afferent C-fibers and such mechanism is different from
hyperalgesia, which reflects sensitization of peripheral
terminations and compensation at the central level induced
by a persistent afferent stimulus. Otherwise, wind-up can

Table 2 Revised criteria for medication overuse headache

be defined as a processing of nociceptive information in the
spinal cord [9].

In CDH patients, glutamate level in the cerebrospinal fluid
is significantly higher than in the control group. Furthermore,
there are no remarkable differences between abusers and
non-abusers. In parallel, Gallai et al. [10] show an increase in
NO end products as compared to the control group.

In headache pain, peripheral nervous structures surround-
ing meningeal vessels called the trigeminovascular system
lead the pain stimulus to the trigeminal nucleus caudalis by
activating c-fos gene transcription and subsequent release of
neuropeptides, such as CGRP, substance P and neurokinin A.
The trigeminal nucleus caudalis correlates with a descending
analgesic network; namely, the periaqueductal gray matter
(PAG), which plays a significant role in pain control. Patients
affected by frequent headaches reveal iron deposits at this level
that may represent an anatomic consequence associated with
central sensitization. Among the risk factors for chronicisa-
tion, there are non-changeable factors, such as demography,
age, and socio-economic status, as well as changeable factors
such as obesity and a specific psychological pattern [11-13].

In chronic patients, the risk of abuse of pain Kkiller
medications increases among 30% of CDH sufferers in the
general population, and 80% in patients under treatment in
specialist centres [13, 14].

Medication overuse and subsequent medication overuse
headache (MOH) have been described by the revised
International Classification of Headache Disorders (ICHD)-
IIR criteria as the use of each drug for at least 3 months, for
a certain number of days per month (Table 2) [15].

The criteria for medication overuse headache [MOH (4)] have also been revised (MOH-R, A8.2) as the following (3)

A. Headache present on =15 days/month

B. Regular overuse for >3 months of one or more acute symptomatic drugs

1. Ergotamine, triptans, opioids or combination analgesic medications on 210 days/month on a regular basis for >3 months

2. Simple analgesics or any combination of ergotamine, triptans, analgesics or opioids on 215 days/month on a regular basis for >3 months

without overuse (210 days) of any single class alone

C. Headache has developed or markedly
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All the drugs employed for headache treatment can
cause MOH. In fact, the first definition for this particular
headache form has been that of drug-induced headache in
1988 and such definition was later modified to emphasize
the role of drugs of abuse in the development of headache.
Classification of abuse is related to the pharmaceutical
class applied during acute treatment, namely 15 days for
analgesics and antiinflammatory medications, versus
10 days for triptans, ergotamines and opoids. Headache
features differ from the original headache form since pain
can vary according to the severity and location. Further-
more, the consumption of previously effective medication
may develop or worsen the headache. Asthenia, nausea,
anxiety, or gastrointestinal problems are associated with
pain symptomatology [16].

In MOH sufferers, the only treatment of choice is drug
withdrawal. Although there are no studies comparing
gradual with abrupt interruption, the widespread opinion of
expertise rulers is that abrupt interruption is more effective.
A further step beyond drug interruption relies upon
smoothing symptoms following interruption, through
pharmacological support. The detoxification period is
based on the use of various classes of drugs, among which
corticosteroids certainly are the most frequently employed.
Oral prednisone constitutes the most common treatment
during detoxification; when compared with placebo, it
reduces the duration of withdrawal headache [17-20].

In the follow-up period, the initial goal is to outline an
effective prophylaxis therapy. Relapse percentages during the
first year after withdrawal range between 22 and 44% [21].

Possible therapeutic agents in the reprophylaxis of CM
after detoxification period are Onabotulinum toxin A and
Topiramate.

Botox

Onabotulinum toxin A is a substance obtained from the
gram-positive anaerobic bacterium Clostridium botulinum.
Its action occurs through the block of peripheral acetyl-
choline release at the level of peripheral cholinergic nerve
endings [22]. On travelling in the general vascular circu-
lation, Onabotulinum toxin A reaches the extracellular
space. The mechanism through which Onabotulinum toxin
A exits from the vessels is unknown. At the level of the
neuromuscular junction, Onabotulinum toxin A arrests
spontaneous quantal release of acetylcholine via the
cleavage of SNAP-25 protein (synaptosomal protein with a
molecular weight of 25 kDa), producing muscular relaxa-
tion. Such mechanism of action can generate both the
botulism disorder and the use of Onabotulinum toxin A as a
therapeutic agent in clinical practice.

Paralysis at the muscular local level and reduced mus-
cular contraction alone cannot explain Onabotulinum toxin
A’s pain relief. This suggests an indirect reduction in
central sensitisation by inhibition of the peripheral sensi-
tisation of nociceptive fibers, by inhibiting the release of
neuromediators such as glutamate and substance P or c-fos
gene expression [23].

Durham et al. [24] showed how Onabotulinum toxin A
inhibit the release of calcitonin gene-related peptide
(CGRP). In this study, CGRP was expressed in trigeminal
ganglia neurons present in 1- to 3-day-old cultures, incu-
bated afterwards with toxin. This incubation shows the
reduction in secretory stimulation of CGRP neurotrans-
mitter, with respect to control cultures. These data suggest
a contribution of CGRP to migraine pathophysiology.

Opposite opinions exist in the literature for the mech-
anism of Onabotulinum toxin A therapy in primary
headache disorders, according to ICDH-II criteria (1).
Analysis of clinical trials with Onabotulinum toxin A in
headache prophylaxis presents contrasting information. In
11-month, randomised, double-blind, placebo-controlled
study, Dodick et al. [25] enrolled 355 CDH sufferers, of
whom 228 were not under prophylaxis treatment and such
patients received three treatment cycles (Onabotulinum
toxin A or placebo) every 90 days. After the first month,
Onabotulinum toxin A significantly decreased headache
frequency, its effect lasts for 2 or 3 months. More than
50% of the patients reported diminished headache fre-
quency after two Onabotulinum toxin A injection ses-
sions, and the mean number of headache-free days per
month was almost tripled (from 6 to 16 days). Further-
more, drug consumption was remarkably reduced.
Mathew et al. [26] described similar results. Patients
administered Onabotulinum toxin A report seven more
(1 week) headache-free days with respect to their base-
line. The initial difference between the groups consisting
of 1.5 headache-free days was not statistically significant
after 180 days [27].

Onabotulinum toxin A has also been tested in CM. In
the PREEMPT clinical programme, 1,384 patients were
randomized for a multicentre randomized placebo-con-
trolled phase 3 trial. During a period of 24 weeks, two
injection cycles were carried out. Onabotulinum toxin A
(155 U) or placebo were administered through the fixed site
method. Onabotulinum toxin A was remarkably more
effective than a placebo in frequency reduction during
headache days (primary endoint) as well as in the increase
of health-related quality of life, measured through a spe-
cific questionnaire.

Adverse events proved to be mild and resolved without
sequelae. The most frequent were neck pain (9.8%) and
muscular weakness (5.2%) [28].
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Topiramate

Topiramate is a sulfamate-substituted monosaccaride,
presenting several mechanisms of molecular action, such as
effects inhibition of voltage-dependent channels of calcium
and sodium, signal enhancement of GABA, receptors,
modulation of glutamate-mediated neurotransmission, and
carbonic anhydrase inhibition. In migraine, such spectrum
of actions may reduce nociceptive transmission at the
central system level through trigeminovascular modulation
and inhibition of the cortical spreading depression [29, 30].

In a 26-week randomized double-blind placebo-con-
trolled study, Topiramate is effective in patients with a
frequency of 3-12 migraine attacks per month. The
mean + SD monthly migraine days is considerably reduced
for groups treated with Topiramate, 100 or 200 mg/day
compared to placebo, but not for those treated with Topi-
ramate, 50 mg/day. The mean £ SD monthly acute rescue
medication days decrease significantly for patients treated
with Topiramate, 100 or 200 mg/day versus placebo, but
not for those treated with Topiramate 50 mg/day. [31].

In an open label study carried out on 64 patients affected
by CM or probable CM, the use of Topiramate as a pro-
phylaxis drug was evaluated at an average dose of 100 mg.
The primary endpoint consisted of the number of patients
with a reduction in headache frequency of >50-66% of
patients showed such a response, with no difference in the
response related to drugs of abuse [32].

Topiramate also is effective for prevention in chronic
patients refractory to other therapies. A small study carried
out on 11 patients shows Topiramate to be capable of
reducing the number of headache days per week in 66% of
patients. Furthermore, the intensity of analgesic intake is
reduced by 64% at an average dosage of 100 mg [33].

In a randomized double-blind placebo-controlled trial,
both Topiramate’s efficacy and tolerance were investigated
in the prevention of CM, with a dose target of 100 mg/day.
Topiramate considerably reduces the mean number of
monthly headache days (primary endpoint) from 15.5 £
4.6 at baseline by 3.5 £ 6.3 when compared with placebo
(—0.2 £ 4.7, P < 0.05). In the subgroup of patients with
drugs of abuse, mostly triptans, Topiramate significantly
reduces the mean number of monthly migraine days by
3.5 £+ 7.1 from baseline [34].

In a randomized, double-blind placebo-controlled par-
allel group multicentre trial, Topiramate was tested for the
prevention of CM. The titration period was 4 weeks with a
maintenance period of 12 weeks, and the final mean
Topiramate maintenance dose was 86 mg/day. Topiramate
proved to be effective in reducing migraine headache days
(Topiramate —6.4 vs. placebo —4.7, P = 0.010) and
migraine headache days relative to baseline (Topiramate
—5.6 vs. placebo —4.1, P = 0.032) [35].
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Although from these studies, Topiramate is well toler-
ated, eventual adverse events are possible. Lainez et al.
[36] analyzed three large multicentre studies, and found
that therapy discontinuation occurred in 25% of patients
administered Topiramate and in 1% of patients treated with
placebo. The most common adverse events were pares-
thesias (8.0%), cognitive symptoms (7.3%), fatigue (4.7%),
insomnia (3.4%), nausea (2.3%), loss of appetite, anxiety,
and dizziness (2.1%). Paresthesia, due to the inhibition of
carbonic anhydrase, is the most common side-effect
although it does not constitute the main reason for therapy
discontinuation. By cognitive symptom, one means having
difficulty with concentration/attention and memory diffi-
culties. The majority of adverse events appears during the
titration period, generally within 6 weeks. These data
suggest that in case patients do not present adverse events
by the end of such period, they will by safe from such
events.

In conclusion, migraine’s preventative treatment with
Topiramate is able to reduce the risk of transformation into
a chronic form and such progression risk is extremely high
in a subset of patients with elevated migraine frequency
and frequent acute medication intake [37].

Botox versus Topiramate

In a single-center, double-blinded trial Mathew et al.
compares Topiramate with Onabotulinum toxin A (Botox)
in the prophylaxis treatment of CM. The study included
patients diagnosed with CM without MOH, not undergoing
further prophylaxis therapies and between 18 and 65 years
of age. Sixty patients were enrolled and randomized in two
different groups. One group was treated with Onabotuli-
num toxin A (Botox) injections up to a maximum of 200 U
(100 U at fixed points and 100 U follow-the-pain methods)
plus an administration of oral placebo both during first and
third month of examinations. The latter group, assigned to
Topiramate, was treated with a 4-week titration of 100 mg/
day and an optional addition by the operator of up to
200 mg/day, as well as with placebo injections (physio-
logical solution). Patients of the two groups received oral
placebo or Topiramate with the same administration time
and methods.

The primary endpoint was evaluated through the phy-
sician global assessment 9-point scale, with surveys at
months 1, 3, 6 and 9. Both therapies produce moderate to
marked improvements at all time points. No significant
differences among the groups are found except at month 9,
where the percentage of patients reporting marked
improvements was 60.9% in the Topiramate group versus
27.3% in the Onabotulinum toxin A group. However,
Botox injections occurred at months 1 and 3 while oral
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therapy was continued until month 9. Both treatments
showed a decrease from the baseline of 27-50% in head-
ache days per month, at months 3, 6 and 9.

The main reason for discontinuation relied upon adverse
events, in addition to the loss of follow-up. 53% of Topi-
ramate patients abandoned the study because of adverse
events, against 25% of the Onabotulinum toxin A group.
The most common adverse event in the Onabotulinum
toxinA group was weakness in the eyebrow/eyelids. In the
Topiramate group, there were paresthesias, cognitive defi-
cits, and weight loss.

The study reports no particular differences among
treatments in terms of efficacy, but there is a significant
difference for what concerns safety profiles, which is def-
initely in favor of Onabotulinum toxin A. In fact, adverse
events due to Topiramate therapy result more often in
abandoning the treatment itself [38].

Conclusions

The management of CM patients in reprophylaxis after
detoxification of abuses still appears complicated. Both
Topiramate and Onabotulinum toxin A can be considered
safe as well as effective, therefore, representing a treatment
choice. Regarding abusers, the first step always consists in
drug interruption. Only after detoxification can a new
prophylaxis therapy be commenced, which otherwise be
useless from the start.

Furthermore, considering relapse frequency in chronic
patients given symptomatic drugs, future studies on those
two prophylaxis therapies associated with the treatment of
refractory patients after detoxification are appropriate [39].

The future in relapse prevention of CM complicated by
MOH consists in considering how drugs currently used
such as triptans and emerging therapies present respon-
sivity profiles related to well-defined genetic polymor-
phisms [40-43].

The feasible diagnostic setting for tailored treatment of
CM based on the application of pharmacogenomics will
allow us to predetermine the efficacy of single old and new
drugs by avoiding abuse due to non-responsivity of the
abused drug [44].
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