Neurologia 36 (2021) 229—240

NEUROLOGIA
e © Q ’
WSEN ) NEUROLOGIA
®
e
www.elsevier.es/neurologia

CONSENSUS STATEMENT
)

Check for
updates

Document of revision and updating of medication
overuse headache (MOH)*

C. Gonzalez-Oria>*, R. Belvis®, M.L. Cuadrado“?, S. Diaz-Insa®, A.L. Guerrero-Peral’,
M. Huertas®, P. Irimia”, J.M. Lainez', G. Latorre/, R. Leira®, A. Oterino', J. Pascual',
J. Porta-Etessam Y, P. Pozo-Rosich™", M. Sanchez del Rio®°, S. Santos-Lasaosa®

a@ Unidad de Cefaleas, Servicio de Neurologia, Hospital Universitario Virgen del Rocio, Sevilla, Spain

b Unidad de Cefaleas, Servicio de Neurologia, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

¢ Unidad de Cefaleas, Servicio de Neurologia, Instituto de Investigacidn Sanitaria San Carlos, Hospital Clinico San Carlos, Madrid,
Spain

d Departamento de Medicina, Facultad de Medicina, Universidad Complutense de Madrid, Madrid, Spain

€ Unidad de Cefaleas, Servicio de Neurologia, Hospital Universitario La Fe, Valencia, Spain

f Unidad de Cefaleas, Servicio de Neurologia, Hospital Clinico Universitario de Valladolid, Valladolid, Instituto de Investigacion de
Salamanca (IBSAL)

¢ Seccion de Neurologia, Hospital de Viladecans, Barcelona, Spain

h Departamento de Neurologia, Clinica Universidad de Navarra, Pamplona, Spain

1 Servicio de Neurologia, Hospital Clinico Universitario de Valencia, Universidad Catélica de Valencia, Valencia, Spain

i Unidad de Cefaleas, Servicio de Neurologia, Hospital Universitario de Fuenlabrada, Universidad Rey Juan Carlos, Madrid, Spain
k Servicio de Neurologia, Hospital Clinico Universitario de Santiago de Compostela, Santiago de Compostela, A Corufia, Spain

! Servicio de Neurologia, Hospital Universitario Marqués de Valdecilla e IDIVAL, Santander, Universidad de Cantabria, Spain

™ Unidad de Cefalea, Servicio de Neurologia, Hospital Universitari Vall d’Hebron, Barcelona, Spain

" Grupo de Investigacion en Cefalea, VHIR, Universitat Autonoma de Barcelona, Barcelona, Spain

° Departamento de Neurologia, Clinica Universidad de Navarra, Madrid, Spain

P Unidad de Cefaleas, Servicio de Neurologia, Hospital Clinico Universitario Lozano Blesa, Zaragoza, Instituto de Investigacion
Sanitaria de Aragon (l1S-Aragén), Spain

Received 11 February 2020; accepted 16 April 2020
Available online 1 March 2021

KEYWORDS Abstract

Medication overuse Introduction: Medication overuse headache is a secondary headache in which the regular or
headache; frequent use of analgesics can increase the frequency of the episodes, causing the transition
Detoxification; from episodic to chronic headache. The prevalence of medication overuse headache is approxi-

mately 1%-2%, with higher rates among women aged 30-50 years and with comorbid psychiatric
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disorders such as depression or anxiety, or other chronic pain disorders. It is important to be
familiar with the management of this disease. To this end, the Spanish Society of Neurology’s
Headache Study Group has prepared a consensus document addressing this disorder.
Development: These guidelines were prepared by a group of neurologists specialising in
headache after a systematic literature review and provides consensus recommendations on the
proper management and treatment of medication overuse headache. The treatment of med-
ication overuse headache is often complex, and is based on 4 fundamental pillars: education
and information about the condition, preventive treatment, discontinuation of the drug being
overused, and treatment for withdrawal symptoms. Follow-up of patients at risk of recurrence
is important.

Conclusions: We hope that this document will be useful in daily clinical practice and that it
will update and improve understanding of medication overuse headache management.

© 2020 Sociedad Espanola de Neurologia. Published by Elsevier Espafa, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Documento de revisién y actualizacion de la cefalea por uso excesivo de medicacion
(CUEM)

Introduccion: La cefalea con uso excesivo de medicacion es una cefalea secundaria en la que el
uso regular o frecuente de medicacion analgésica produce un aumento de la frecuencia de una
cefalea de base, pasando de episddica a cronica. La prevalencia de esta entidad esta en torno
al 1-2%, siendo mas frecuente en mujeres entre 30 y 50 afnos con comorbilidades psiquiatricas
como depresion o ansiedad y otros procesos de dolor cronico. Es importante conocer el manejo
de esta entidad. Por este motivo, el Grupo de Estudios de Cefaleas de la Sociedad Espanola de
Neurologia ha pretendido realizar este documento de consenso sobre esta patologia.

Desarrollo: Esta guia ha sido redactada por un grupo de expertos a partir de la revision de
la evidencia cientifica publicada y estableciendo recomendaciones practicas para su adecuado
manejo y tratamiento. El tratamiento de la cefalea con uso excesivo de medicacion tiene varios
pilares fundamentales y suele ser complejo: informacion y educacion sobre el desarrollo de la
cefalea con uso excesivo de medicacion, tratamiento preventivo, suspension del farmaco de
uso frecuente y tratamiento de deshabituacion. Es importante el seguimiento de pacientes con

Conclusiones: Esperamos que este documento resulte de utilidad y permita su aplicacion prac-
tica en la consulta diaria y que sirva para actualizar y mejorar el conocimiento del manejo de

© 2020 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espana, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
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Introduction

The third edition of the International Classification of Headache
Disorders (ICHD-3)' defines medication-overuse headache (MOH) as
headache occurring on 15 or more days per month in a patient with
a pre-existing primary headache and developing as a consequence
of regular overuse of acute or symptomatic headache medication
for more than 3 months. According to the ICHD-3, MOH usually,
but not invariably, resolves with the withdrawal of the overused
substance. The current classification enables the diagnosis of both
MOH and a pre-existing headache (typically migraine or tension-type
headache) in the same patient. At present, there is no consensus
on the most appropriate strategy for managing MOH.

The Spanish Society of Neurology’s Headache Study Group has
drafted a consensus document on MOH based on the results of a
literature review and our own clinical experience. We aimed to pro-
vide updated information on this entity and to establish a series of
practical recommendations for its treatment.

Epidemiology and risk factors

A systematic review of population-based studies conducted
after the publication of the second edition of the Inter-
national Classification of Headache Disorders’ estimated
the prevalence of MOH at 0.5% to 7.2%.° The disparity
between prevalence rates may be attributed to method-
ological or geographical differences. Among the studies
reviewed, the 2 including the largest populations were con-
ducted in Sweden,* in a population of 50 000 individuals
and finding an estimated prevalence rate of 1.8% (2.5% in
women), and in Norway,® in 30 000 individuals and reporting
a prevalence rate of 1.7% (2.2% in women). A Spanish study
included a population of nearly 10 000 individuals from the
region of Cantabria, and reported a prevalence rate of 1.4%
(2.6% in women).® From these studies, we may conclude
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that MOH mainly affects individuals aged 30 to 50 years®
and is more frequent among women (female-to-male ratio,
4:1).7

Although the prevalence of MOH is not very high in the
general population, the condition represents a significant
problem for specialised care. In fact, MOH has been esti-
mated to affect 30%-50% of patients attending headache
units.?

The risk of MOH largely depends on the type of drug being
overused. Thus, for MOH to appear, non-opioid analgesics
and anti-inflammatory drugs must be used on at least 15
days per month, whereas triptans, ergotamine, opioids, and
combination analgesic treatment must be used on a mini-
mum of 10 days per month." A systematic review including 29
studies found that overuse of opioids, barbiturates, or com-
bination analgesics is more likely to cause MOH than triptan
or ergotamine overuse.?°

The risk of MOH is also influenced by the type of the pre-
existing headache. In most cases, the pre-existing headache
is migraine®; MOH is less frequent in patients with tension-
type headache or cluster headache.?

The involvement of psychological factors has also been
analysed. Certain behavioural patterns may predispose indi-
viduals to medication overuse, increasing their likelihood
of developing MOH. To detect these behavioural profiles,
a dependence scale may be administered to determine
whether the patient feels that he or she is in control of their
treatment, and whether medication use is associated with
anxiety or worry.'? Other studies have evaluated whether
specific traits or personality disorders may predispose to
MOH. A recent study showed that patients with MOH are
more likely to present obsessive and dysphoric traits. "

Other factors associated with MOH include lower socioe-
conomic status and level of education® and presence of
multiple comorbidities.'?

A prospective longitudinal study evaluating a population
of over 25 000 individuals with episodic headache over 11
years identified the following risk factors for MOH: use of
tranquillisers, combination of musculoskeletal or gastroin-
testinal symptoms, anxiety, depression, sedentary lifestyle,
smoking, and migraine rather than non-migraine headache.
Age below 50 years, female sex, and low education level
were identified as non-modifiable risk factors.' In another
prospective study including 131 patients with migraine from
a single centre, headache intensity and frequency and the
associated disability were found to be predictors of MOH.
However, no association was observed between personality
traits or level of physical activity and incidence of MOH.

Genetics of medication-overuse headache

MOH is a complex entity. Although epidemiological data
suggest a genetic predisposition, the currently available sci-
entific evidence and statistical data are inconclusive. Few
studies have been performed, with those published includ-
ing small samples from selected countries (mainly Italy
and Japan); where associations have been found between
MOH and a given polymorphism, the results have not been
replicated. The following epidemiological data support the
involvement of genetic factors in the pathogenesis of MOH:

e Patients with no predisposition to primary headache and
no family history of migraine have nearly no risk of devel-
oping MOH in the context of analgesic overuse due to other
conditions. "6

e The risk of developing MOH is greater in patients with
family history of MOH or substance abuse."” In fact, MOH
and substance dependence have common pathophysiolog-
ical mechanisms. Both entities have been associated with
alterations to the frontostriatal circuit, which may cause
impulsive, compulsive, and addictive behaviours, and in
the reward circuitry.'®

o Approximately 40% of patients with MOH who respond to
withdrawal therapy relapse within a year of withdrawal.'®

To date, 17 human studies (12 case-control studies and
5 case series) have been published, analysing 50 polymor-
phisms in 33 candidate genes for MOH. All of these were
conducted in Italian or Japanese populations. Not all studies
specify the type of primary headache affecting the partic-
ipating patients; furthermore, all studies included triptan
overuse among the inclusion criteria, but they did not con-
sider overuse of such other drugs as analgesics, non-steroidal
anti-inflammatory drugs (NSAID), or opioids.?°

Ten of the 17 studies reported an association between
MOH and some of the polymorphisms analysed. A total of
12 polymorphisms have been associated with MOH (Table 1);
these are located in genes involved in the dopaminergic sys-
tem or associated with substance dependence. All 10 studies
include very small samples. Of the 17 studies analysing
the association between polymorphisms and MOH, only 7
included more than 100 patients. Furthermore, the exact
number of patients tested is difficult to determine, since
some authors used the same samples for different studies.
According to our calculations, these studies have analysed
approximately 1000 patients with MOH, 300 with episodic
migraine, 50 with chronic migraine, and 600 healthy con-
trols. Furthermore, the results from these studies have not
been replicated.

Only one pharmacogenomic study has evaluated response
to withdrawal therapy, in a sample of 33 patients with
chronic migraine (19 with and 14 without MOH).?' Around
57% of patients presented a unique genomic expres-
sion pattern associated with treatment response, although
different tissues and multiple metabolic pathways were
involved. Associations were found with genes involved in
soluble NSF attachment protein receptor (SNARE) interac-
tions in vesicular transport, apoptosis, neurodegenerative
disease, adipocyte function, lymphocytic cell signalling,
and nicotinoid and insulin metabolism. The authors pos-
tulate that this diversity reflects the great complexity of
MOH.

No family linkage studies, genome-wide association stud-
ies, or proteomics studies of MOH have been conducted to
date.

In the light of the above, we may conclude that none
of the polymorphisms analysed has shown a clinically rel-
evant association with MOH. Multicentre studies with large
samples are needed, and new genetic, epigenetic, and phar-
macogenomic techniques should be applied to research into
MOH.

231



C. Gonzalez-Oria, R. Belvis, M.L. Cuadrado et al.

Table 1  Polymorphisms associated with medication-overuse headache.
System Polymorphism Association
Dopaminergic pathways DRD2 (n=249), DRD4 (n=103), SLC6A3 (n=103), COMT (n=186) Yes
DBH (n=227) No
CGRP pathway RAMP1 (n=130) Yes
CALCA (n=130) No
Substance dependence ACE (n=65), BDNF (n=356), WFS1 (n=82), HDAC3 (n=23) Yes
OPRM1 (n=227), EEAT2 (n=227) No
Metabolic pathways CYP1A2 (n=75), MTHFR (n=22) Yes
MAO-A (n=200) No
TNF-b TNF-b G252A (n=22) Yes

Oxidative stress pathways

eNOS (n=118), GTPCH (n=22), GSTP1 (n=96), GSTM1 (n=96), GSTT1 (n=96),  No

SOD2 (n=96), CAT (n=96), PON1 (n=96), CYBA (n=96)

Serotonergic pathways

SHT1A (n=138), 5SHT2A (n=365), 5SHT1B (n=138), 5HT6 (n=138), SLC6A4 No

(n=694), GNB3 (n=75), TPH2 (n=22)

ACE: angiotensin-converting enzyme; BDNF: brain-derived neurotrophic factor; CALCA: calcitonin-related polypeptide alpha; CAT: cata-
lase; CGRP: calcitonin gene—related peptide; COMT: catechol-O-methyltransferase; CYBA: cytochrome B-245 alpha chain; CYP1A2:
cytochrome P450 1A2; DBH: dopamine beta-hydroxylase; DRD2: dopamine D2 receptor; DRD4: dopamine D4 receptor; EEAT2: excitatory
amino acid transporter 2; eNOS: endothelial nitric oxide synthase; GNB3: G protein subunit beta 3; GSTM1: glutathione S-transferase
mu 1;GSTP1: glutathione S-transferase pi 1; GSTT1: glutathione S-transferase theta 1; GTPCH: guanosine triphosphate cyclohydro-
lase; HDAC3: histone deacetylase 3; 5SHT1A: 5-hydroxytryptamine 1A; 5HT2A: 5-hydroxytryptamine 2A; 5HT1B: 5-hydroxytryptamine 1B;
5HT6: 5-hydroxytryptamine 6; MAO-A: monoamine oxidase A; MTHFR: methylenetetrahydrofolate reductase; OPRM1: opioid receptor mu
1; PON1: paraoxonase 1; RAMP1: receptor activity modifying protein 1; SLC6A3: solute carrier family 6 member 3; SLC6A4: solute carrier
family 6 member 4; SOD2: superoxide dismutase 2; TPH2: tryptophan hydroxylase 2; WFS1: Wolfram syndrome 1.

Pathophysiology of medication-overuse
headache

As is the case with many types of headache, the pathophys-
iology of MOH is poorly understood. By definition, intake
of analgesics plays a crucial role, although the available
data suggest that some individuals with pre-existing pri-
mary headache are genetically predisposed to addictive
behaviours, resulting in frequent, continuous analgesic drug
use. This ultimately increases the excitability of the cerebral
cortex and the trigeminovascular system, favouring central
and peripheral sensitisation, as occurs in chronic migraine.??

Analgesics

Clinical experience suggests that any analgesic drug may
lead to MOH. However, some types of drug require lower
doses and shorter exposure times. A systematic literature
review including 29 studies used prevalence data to esti-
mate the relative risk of MOH associated with different
types of analgesics.’ Table 2 shows weighted averages for
the adjusted relative risk of MOH for different types of
analgesics. The results suggest that use of opioids and
combination analgesics is associated with a greater risk of
MOH than triptan and ergotamine use, probably due to dif-
ferences in the mechanisms involved. We should bear in
mind the accessibility of simple analgesics, as compared to
prescription-only analgesics.

Similarities with substance use disorder

MOH and substance use disorder present several common
features. Some patients with MOH develop tolerance to anal-

Table 2 Weighted average of the adjusted relative risk of
medication-overuse headache for different analgesics.*

Active ingredient RR

Triptans vs simple analgesics 0.65
Triptans vs ergotamine 1.07
Triptans vs opioids 0.35
Ergotamine vs simple analgesics 0.41
Ergotamine vs opioids 0.76
Simple analgesics vs opioids 1.09

RR: relative risk.

gesics and present characteristics of substance use disorder,
such as withdrawal symptoms, loss of control, use of the drug
at higher doses or for longer than recommended, inability
to reduce consumption, and high relapse rates.

A study conducted in Norway used the Severity of Depen-
dence Scale to analyse the degree of analgesic dependence
associated with MOH.?* The study included 25 patients with
MOH, 15 patients with chronic headache but not medication
overuse, and 25 controls. Diagnosis was based on the crite-
ria established in the ICHD-3 and the fourth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV). A total of 62% of patients with MOH presented overuse
of simple analgesics, with 38% overusing central analgesics
(codeine, opioids, triptans). Around 50% of patients with
MOH were diagnosed with substance use disorder accord-
ing to the DSM-IV. Frequent intake of central analgesics and
high scores on the Severity of Dependence Scale were associ-
ated with higher levels of dependence, whereas lower scores
were associated with successful detoxification.
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Table 3  Studies using functional magnetic resonance imaging of patients with medication-overuse headache.
Study n Control group Design Results
fMRI: decision-making 8 8 detoxified patients Longitudinal study; Dysfunction in the lateral

under risk paradigm with history of MOH,
8 patients with CM, 8

HC

fMRI: trigeminal pain 18 18 detoxified patients
paradigm with history of MOH,
18 HC
PET* 16 68 HC

follow-up at 6 months
after starting
withdrawal therapy

Longitudinal study;
follow-up before and
8 weeks after starting
withdrawal therapy

Longitudinal study;
follow-up at 3 weeks
after starting
withdrawal therapy

pain system, somatosensory
cortex, inferior parietal
lobule, supramarginal
gyrus, midbrain, and
orbitofrontal cortex

Pain network dysfunction,
decreased functional
connectivity of the
orbitofrontal cortex and
cerebellum; these
alterations improved with
withdrawal therapy
Hypometabolism in the
bilateral thalamus,
orbitofrontal cortex,
anterior cingulate, insula,

and inferior parietal lobule,
and hypermetabolism in the
cerebellum

CM: chronic migraine; fMRI: functional magnetic resonance imaging;

positron emission tomography.

Central sensitisation

Central sensitisation is one of the possible mechanisms
involved in medication-induced pain chronification. Exper-
imental studies with rodents have shown the ability of
analgesics to induce pain system hyperexcitability. Exposure
of laboratory rats to simple analgesics and triptans for 7
days resulted in persistent changes in dural afferent fibres,
including increased expression of calcitonin gene—related
peptide (CGRP) and nitric oxide synthase.” Furthermore,
in rats with triptan-induced latent sensitisation, stress or
exposure to nitric oxide donors promotes the appearance
of allodynia, increased Fos expression in the trigeminal
nucleus caudalis, and increased plasma CGRP concentra-
tion, and lowers the sensory threshold for cortical spreading
depression.?

Electrophysiological studies of patients with MOH have
shown neural hyperexcitability associated with increased
pain response and habituation deficits for different modal-
ities (cortical, somatosensory, and CO, laser evoked
potentials). Pain system hyperexcitability is reversible with
analgesic withdrawal, although detoxification may take up
to a year, hence the importance of preventing relapses in
these patients.?

Neuroimaging findings in medication-overuse
headache

Neuroimaging studies have shown structural and functional
changes in the brains of patients with MOH.?? These changes
mainly affect the pain system, particularly regions involved
in pain discrimination and cognitive, attentional, and emo-

HC: healthy controls; MOH: medication-overuse headache; PET:

tional processing (Table 3). Although MOH is diagnosed
clinically, neuroimaging studies may shed light on key
aspects of its pathophysiology. However, few studies have
addressed this subject, with very few including a control
group; some studies have reported contradictory findings.?’

From an anatomical viewpoint,?® patients with MOH dis-
play reduced grey matter volume (GMV) in pain matrix
structures (orbitofrontal cortex, anterior cingulate cortex,
insula, precuneus) and increased GMV in the periaqueduc-
tal area, thalamus, and ventral striatum. In a second study
conducted a year later, the researchers found a correla-
tion between decreased GMV in the orbitofrontal cortex at
baseline and poorer response to withdrawal therapy.?® Sub-
sequent studies?’ have failed to replicate these results. No
conclusive data are available on whether patients with MOH
present alterations in white matter volume.?®

Data from studies using resting-state fMRI have revealed
functional alterations in networks involved in pain modula-
tion and cognitive/behavioural responses to pain (mainly the
orbitofrontal region).3° Based on the hypothesis that MOH
may be an addiction disorder and that the mesocorticolimbic
dopaminergic system may play a role in its pathogenesis, '
some authors have focused on the study of both accumbens
nuclei (ventral striatum) and the rostral and dorsocaudal
putamen (dorsal striatum). Their results have enabled dis-
crimination between patients with and without medication
overuse. Alterations in reward system connectivity and dif-
ferent patterns of GMV in the striatum seem to play a
prominent role in the diagnosis of this entity. The results of
a study using fMRI during the execution of a decision-making
under risk task also support this view.*

Finally, a study with positron emission tomography,
which included patients with chronic migraine and MOH
and a matched control group detected hypometabolism
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Table 4 Diagnostic criteria for medication-overuse headache.

Medication-overuse headache

Headache occurring on > 15 days/month in a patient with a pre-existing headache disorder

Regular overuse for > 3 months of one or more drugs that can be taken for acute and/or symptomatic treatment of
headache

Not better accounted for by another ICHD-3 diagnosis

Classification of headache according to the overused drug

Ergotamine-overuse headache: headache occurring on > 15 days/month as a consequence of regular use of ergotamine on
> 10 days/month for > 3 months

Triptan-overuse headache: headache occurring on > 15 days/month as a consequence of regular use of triptans on > 10
days/month for > 3 months

Non-opioid analgesic-overuse headache: headache occurring on > 15 days/month as a consequence of regular use of
paracetamol, NSAIDs, acetylsalicylic acid, or other non-opioid analgesics on > 15 days/month for > 3 months
Opioid-overuse headache: headache occurring on > 15 days/month as a consequence of regular use of opioids on > 10
days/moth for > 3 months

Combination analgesic—overuse headache: headache occurring on > 15 days/month as a consequence of regular use of
combination analgesics on > 10 days/moth for > 3 months. The term ‘‘combination analgesics’’ refers to formulations
combining analgesic drugs from different classes (for example, paracetamol and codeine) or analgesics with drugs acting as
adjuvants (for example, caffeine).

Medication-overuse headache attributed to multiple drug classes not individually overused: headache occurring on > 15
days/month as a consequence of regular intake of any combination of ergotamine, triptans, non-opioid analgesics, or
opioids on a total of > 10 days/moth for > 3 months, without overuse of any single drug or drug class alone
Medication-overuse headache attributed to unspecified or unverified overuse of multiple drug classes: headache occurring
on > 15 days/month as a consequence of regular intake of any combination of ergotamine, triptans, non-opioid analgesics,
and/or opioids on > 10 days/month for > 3 months (the identity, quantity and/or pattern of use or overuse of these classes
of drug cannot be reliably established)

Medication-overuse headache attributed to other medication: headache occurring on > 15 days/month as a consequence of

regular intake of one or more medications other than those described above on 10 days/month for > 3 months

ICHD-3: International Classification of Headache Disorders, 3rd edition; NSAID: non-steroidal anti-inflammatory drug.

in the thalamus, orbitofrontal cortex, anterior cingu-
late cortex, insula, striatum, and right inferior parietal
lobule, and hypermetabolism in the cerebellar vermis.
Orbitofrontal hypometabolism persisted 3 weeks after med-
ication withdrawal.*?

In conclusion, the currently available neuroimaging data
suggest that patients with MOH present functional and
structural alterations in areas involved in pain modulation.
These changes have been correlated (albeit not consistently)
with such clinical parameters as duration of medication
overuse, headache frequency and intensity, and, in the
case of the orbitofrontal cortex, response to withdrawal
therapy.*® These changes, and particularly changes in GMV,
are frequently reversible and must therefore be consid-
ered an effect of the disease rather than a pathogenic
mechanism. Lastly, the prominent role of the mesocorticol-
imbic dopaminergic areas (striatum, ventral tegmental area,
orbitofrontal cortex) is compatible with the hypothesis of an
addictive behaviour in patients with MOH.

Symptoms of medication-overuse headache

Diagnostic criteria. Classification by type of
medication

MOH presents in patients with history of primary headache;
in the context of medication overuse, these patients may

develop another type of headache or present worsening of
the existing headache. MOH is a secondary headache from
group 8 of the ICHD-3 (headache attributed to a substance or
its withdrawal). Table 4 lists the ICHD-3 diagnostic criteria
for MOH.

The specific symptoms and the minimum dose and num-
ber of days needed for MOH to appear depend on the type
of medication. Patients may present MOH after 1.7 years
taking triptans, 2.7 years for ergotamine, and 4.8 years for
analgesics. The minimum dose necessary to develop MOH is
lower for triptans (18 single doses/month) than for ergo-
tamine (37 single doses/month) or analgesics (114 single
doses/month).”3*

Clinical characteristics of medication-overuse
headache

Diagnosis of MOH is based on clinical history and physi-
cal examination results. Headache must be drug-resistant
and present daily or almost daily; the type, intensity, and
location of pain may vary over time. The characteristics
of MOH depend on the pre-existing primary headache. Any
physical or mental effort may trigger an attack, since the
pain threshold is usually low. Patients may present with-
drawal symptoms if analgesics are discontinued abruptly.
Symptoms improve several days after drug withdrawal.
Diagnosis is more complex when migraine and MOH co-
present.*

234



Neurologia 36 (2021) 229—240

MOH may be associated with asthenia, gastrointestinal
symptoms, irritability, anxiety, restless limbs, depression,
memory alterations, and difficulty concentrating. Several
comorbidities have been described, including depression,
arterial hypertension, and obesity, and to a lesser extent
allergies (16%), digestive disorders (6%), and musculoskele-
tal disorders."?

Patients with migraine and overuse of triptans usually
present daily attacks of unilateral, pulsating migraine-
like headache, and autonomic symptoms. However, some
patients do not present these symptoms, further hindering
diagnosis.>* Ergotamine overuse has distinct characteristics,
including bradycardia or tachycardia, paraesthesia, irritable
bowel syndrome, arterial hypertension, dizziness, and limb
weakness.*

Potential complications of medication overuse

Medication overuse may cause a wide range of
complications. An in-depth analysis of all possible adverse
effects of rescue medication is beyond the scope of this
article. However, some of these complications are worth
mentioning, with ergot derivatives being the drugs most
frequently associated with severe complications.

Long-term ergotamine use has been associated with
sensory neuropathy, cognitive slowing,®® and structural
and functional changes in cerebral blood vessels.”
Other complications include intermittent claudication,
acrocyanosis, rectal ulcers, persistent nausea, rebound
headache, myocardial ischaemia, and fibrotic disorders
(peritoneal, pleural, or myocardial).

Kidney disease has only been clearly associated with
phenacetin-containing analgesics, although acute use or
combination with other drugs may increase their nephro-
toxic effects under certain circumstances.’® Long-term
NSAID use has also been associated with chronic gastri-
tis and malabsorption of such nutrients as vitamin By,
causing complications associated with By, deficiency. We
should also mention the complications associated with
withdrawal syndrome, which will be discussed in a later
section.

Lastly, long-term triptan use has been associated with
ischaemic colitis.*’

Special considerations for children and adolescents

The prevalence of medication overuse in children and ado-
lescents ranges from 0.3% to 0.5%,“C with combination
analgesics (including caffeine in many cases) being the most
frequently used drugs.*' Prevalence seems to be greater
among female patients, with a female-to-male ratio of
approximately 4:1.

Children also benefit from withdrawal therapy, although
few data are available on the most beneficial approach in
this population. According to some studies, withdrawal ther-
apy achieves a 90% decrease in the number of headache days
per month in at least 53% of patients in this age range,
regardless of whether preventive treatment is started.*

Duration of medication overuse of over 2 years has been
identified as a predictor of poor prognosis in children and
adolescents.

Prevention and treatment of
medication-overuse headache

As mentioned previously, MOH is most common in patients
with migraine. Treatment is complex, and requires a com-
prehensive approach. Patient habits and lifestyle, other
comorbidities, current treatments, and psychological and
affective factors are all key considerations.

Prevention of medication-overuse headache

Healthcare authorities play a pivotal role in primary pre-
vention; the report issued by the Spanish Agency of
Medicines and Medical Devices”® on 21 February 2017
called attention to the increase in the use of opioids. Pri-
mary care centres and pharmacies are the parties most
likely to identify patients with primary headache at risk
of developing MOH, enabling the implementation of pri-
mary prevention strategies, such as controlling the use
of analgesics, triptans, ergotamine (the latter is avail-
able over-the-counter), tranquillisers, and opioids. In Spain,
tramadol is indicated for any type of pain, including
migraine and tension-type headache; consumption of this
drug, in combination with paracetamol, has trebled in
2008-2015.%

Primary care physicians should inform patients about
how to use these drugs correctly, warn them about the
risks associated with medication overuse, instruct them
to keep a headache diary to record the number of
headache days and use of acute medication, prescribe
the drugs recommended in clinical practice guidelines
for migraine and other headache disorders, and refer
patients to specialist departments if headache frequency
increases.

Campaigns should be developed to warn the population
about the risk of MOH if analgesic drugs are overused, as
occurs with smoking prevention. A campaign run in Denmark,
which reached over 10% of the population, resulted in a sig-
nificant increase in public awareness of MOH (from 31% to
38%).4

Treatment of medication-overuse headache

Management of MOH is based on the following pillars:

e Patient education about the pathogenic mechanisms of
MOH

e Pharmacological and non-pharmacological preventive
treatment

¢ Detoxification and discontinuation of the overused drugs

e Follow-up of patients at risk of recurrence.
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Figure 1

These strategies are frequently used in combination in
clinical practice. Drug withdrawal is frequently combined
with treatment of withdrawal symptoms, which is addressed
in a later section.

Patient education

Patients must be informed about the pathogenic mecha-
nisms of MOH and the drugs that cause this type of headache
in each case. Physicians should advise patients to reduce
the use of acute medication for headache (fewer than 15
days/month for simple analgesics and NSAIDs and fewer
than 10 days/month for other drugs), discourage the use
of medications before symptoms appear, avoid prescribing
high-risk drugs (ergotamine, opioids, fixed combinations of
analgesics), and promote the use of headache diaries to
monitor headache and medication.

Treatment of MOH is based on the discontinuation of
the drug causing the symptoms. Patients must be informed
about the risk of rebound headache and understand that
medication overuse can be a key factor in headache
chronification.*

A study conducted in Italy showed that in patients with
comorbidities and low medical needs, counselling alone
was as effective as outpatient and inpatient detoxification
programmes,“® with a success rate of over 70% at 2 months.
However, in a subsequent study by the same research group,

Management of medication-overuse headache.

which included patients with more complex forms of MOH
(recurrent forms, opioid or barbiturate overuse, comorbidi-
ties, psychological disorders, previous treatment failure),
in-hospital detoxification showed greater efficacy (success
rate of 87%, vs 60% in the other 2 groups).*’

The usefulness of patient education and counselling for
preventing MOH has been confirmed in other studies®; this
approach should therefore be implemented in daily prac-
tice at primary care centres. More complex cases (overuse
of several drugs, recurrence, or severe psychiatric comor-
bidities) should be managed in specialist headache units.?®
Hospitalisation should be considered in case of opioid or
barbiturate overuse, complex medical or psychiatric comor-
bidities, or failure of outpatient withdrawal therapy on at
least 2 occasions (Fig. 1).

Pharmacological and non-pharmacological
preventive treatment

Non-pharmacological treatment is based on a number of
approaches, including biofeedback, behavioural therapy,
stress coping strategies, and regular physical exercise.?”
Several clinical trials support the efficacy of
topiramate,* onabotulinumtoxinA (OnabotA),’*>* and
CGRP monoclonal antibodies (erenumab, fremanezumab,
and galcanezumab)®>=>> for the treatment of chronic
migraine associated with medication overuse in patients
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with no history of withdrawal therapy. However, this
evidence is from post hoc analysis. Subsequent studies
with topiramate and OnabotA have failed to confirm this
effect.”®>” Such other treatments as valproic acid, cannabi-
noids, pregabalin, greater occipital nerve stimulation,
and acupuncture have been evaluated in trials with low
statistical power and poor methodological quality; these
studies therefore provide poor-quality results.>®

In the only randomised clinical trial comparing preven-
tive treatment from study onset in patients without prior
withdrawal therapy, withdrawal therapy without initial pre-
ventive treatment, or no specific treatment, the group of
patients receiving preventive treatment presented fewer
headache days and fewer migraine days per month, with
53% of patients showing a significant decrease (> 50%) in the
number of headache days per month.*® Furthermore, a sys-
tematic review by Chiang et al.”® concluded that combining
preventive treatment with early discontinuation of the drug
causing MOH was more effective than drug discontinuation
alone.

Detoxification and withdrawal of the overused
drugs

Drug discontinuation may cause withdrawal symptoms,
whose duration depends on the type of drug involved
(shorter duration for triptans than for ergotamine, NSAIDs,
or opioids).®® Withdrawal syndrome rarely lasts longer than
2 weeks. The most common withdrawal symptom is worsen-
ing of headache, although patients may also present nausea,
vomiting, sleep disorders, and anxiety.®"¢2

Treatment of withdrawal headache

Different treatment strategies have been developed for
headache secondary to analgesic drug withdrawal, and focus
on discontinuing the drug causing the problem.®'-¢?

Some drugs, including steroids, antipsychotics, sodium
valproate, and tricyclic antidepressants have classically
been considered to reduce withdrawal symptoms, although
this hypothesis is not supported by data from placebo-
controlled trials.6"%?

Steroids

Open-label studies have shown that prednisone facilitates
analgesic withdrawal as it improves withdrawal symptoms
with very few adverse effects.®>% A small placebo-
controlled trial showed the benefits of oral prednisone®;
however, subsequent studies failed to replicate these
results. ¢

Antipsychotics

Use of such antipsychotics as intravenous prochlorperazine
was found to be potentially effective in a retrospective,
non-controlled study including 135 patients with chronic
daily headache, many of whom also had MOH.%® How-
ever, prochlorperazine doses were highly variable and many
patients also received other preventive drugs; therefore,
the effectiveness of the drug cannot be clearly established.

Sodium valproate

Intravenous valproate has been used in small series of
patients with MOH, with a loading dose of 15mg/kg for
30minutes and a maintenance dose of 5mg/kg every
8 hours, infused over 15 minutes, for 12-48 hours; the study
showed discreet efficacy for the treatment of withdrawal
headache.®® However, it may also be administered orally
for the preventive treatment of migraine in selected
cases.

Other drugs

Some researchers have suggested that naproxen dosed at
550 mg’® or sumatriptan,’"”? administered for several days,
may improve withdrawal headache; however, this evidence
is from case series, rather than placebo-controlled tri-
als.

Treatment of other withdrawal symptoms

NSAIDs may improve not only headache but also with-
drawal symptoms. A study including a series of 22 patients
evaluated the effect of naproxen for the treatment of with-
drawal headache following hospitalisation for ergotamine
detoxification.”® Ten patients received symptomatic treat-
ment (antiemetics, analgesics, and hydration), whereas the
remaining 12 were treated with naproxen (500mg twice
daily). On day 8 after ergotamine withdrawal, patients
treated with naproxen presented less pain, nausea, vom-
iting, and restlessness.

The results of an open-label study suggest that
intravenous hydration and combination therapy with dex-
amethasone, metoclopramide, and benzodiazepines for
7-15 days may help control these symptoms.”? It has
also been suggested that amitriptyline’* and intravenous
clomipramine’® may be useful, given their sedative and pain
modulation effects.

Follow-up of patients at risk of recurrence

MOH is associated with a high risk of recurrence (25%-35%),
particularly in patients with depressive symptoms, given
that drug withdrawal or dose reduction may reduce the fre-
quency of primary headache but cannot resolve it. Patients
must therefore be evaluated periodically. Regular follow-up
after treatment reduces the risk of relapse.??

Conclusions

Based on our review of the available evidence and our own clini-
cal experience, we propose the following recommendations for the
treatment of MOH and withdrawal symptoms:

- Patients taking symptomatic drugs not recommended for the
treatment of headache (particularly ergotamine, opioids, and
drug combinations) should be closely monitored. NSAIDs rarely
cause MOH, and management of triptan overuse is frequently
easier.

- Discontinuation of the overused drug is essential. However, in
the light of the available evidence, it is even more important,
particularly in patients with migraine, to implement early preven-
tive treatment with the following drugs: topiramate, OnabotA,
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or monoclonal antibodies binding to the CGRP ligand or the CGRP
receptor.

- Such non-pharmacological approaches as behavioural therapy,

stress-coping strategies, and regular exercise may help in the
management of MOH.

- Patients with MOH should be managed at headache units.
- Although outpatient detoxification is preferred, hospitalisation

may be necessary in some cases (opioid or barbiturate overuse,
recurrence, certain comorbidities).
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