18 ANAZKOIMHZH REVIEW

MEDICATION OVERUSE HEADACHE

Theodoros S. Constantinidis
Korinthos, Greece

Abstract

Medication overuse headache (MOH) is a secondary headache type caused by the overuse of acute
headache medications, occurring only on a pre-existing headache. The current definition has removed
the two main causative factors included in previous classifications: a substantial increase in frequency
and/or intensity of pain, and the reversal of the deteriorated headache after medication withdrawal. This
change makes diagnosing MOH at the individual level challenging, and the concept remains a matter
of debate. However, there is compelling evidence for the harmful effects of medication overuse in both
human and animal studies. A susceptible brain is a necessary prerequisite for medications to exert their
deleterious effects. Genetic polymorphisms, neurophysiologic and imaging alterations, comorbidities,
environmental or lifestyle factors, and even demographic and socioeconomic factors may affect the brain’s
susceptibility in headache sufferers. Some of these factors might result from MOH after its establishment.
The management of MOH is multidimensional. The first important step is prevention. Following diagnosis,
management begins with educational advice and extends to outpatient or inpatient withdrawal of the
overused drugs, whether abrupt or gradual. This process may include the use of adjunctive pharmacotherapy
for withdrawal symptoms, the addition of preventative treatment, and, if needed, non-pharmacological
interventions. All these topics are discussed in the current review, in line with the recent guidelines of the
European Academy of Neurology.
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KEOAAAATIA AINO KATAXPHZH OAPMAKQN
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MNepiAnyn

H kepanadyia and katdxpnon @appdkwy (KK®) eival pia deutepoyevns kepananyia, nou npokanei-
tal and v Katdxpnon GAppdkwy yia TNy avupetmnion s ofegias kepadanyias kar eugavidetal pévo os
¢6aos npoundpxouoas kepananyias. O tpéxwv opiopds s agaipece tous dUo KUPIous artodoyikous
napdyovtes, ol onoiol nepiNapfdvoviav ous NPOoNYoUUEVES TALIVOUNGCEIS: CNPAvTKA augnaon otn cuxvotnta
A/Kal tnv évtaon tou névou Kal v anokatdotacn tns enidsivwBeioas kepananyias petd tn diakonn twv
Qappakwy. Autd kabiotd 6uokonn tn didyvwon s KK® oe atopikd eninedo kal n évvola oto olvond s
napapével eni tou napovios Bépa avunapdBeons. Qotdoo, undpxouv adidosiota otoixeia yia us BAaPepés
ouvéneles s unepPonikns xphons eapudkwy, oo os penétes o avBpwnous 6oo kal o€ nelpapatdlwa.
Evas emdekukds otnv KKO eyképanos eival n anapaitntn npolndBeon yia va ackNoouv ta pAppaka td
apvnukd anoteféopatd tous. eveukoi NoAUPOP@IOUO], VEUPOPUOIONOYIKES KAl ANEIKOVIOUKES aANoIMOElS,
ouvvoonpotntes, nepiBafniovikol Napdyovies h NApAayovies 1ou tpdnou (whs N akdun Kal dnpoypaikol
Kal KOIVWVIKOOIKOVOUIKOI napdyovies, pnopei va ennpedoouv v enGEKTKOTNTA TOU €yKEPAAOU TOU
kepandanyikoU acBevous. Kanola and ta napandvw pnopei va eival anoténeopa s KK®, petd v eyka-
tdotach wns. H diaxeipion ths KKO eival noAudidotatn. To npwto onpavukd Bhpa eivar n npdanyn. To
ENOPEVO PAPA, PETE Tn Sidyvwon, EekIva PE ekNaISEUTIKES cUPPOUNES Kal ENeKTEivVETAl OTNV EEWVOOCOKOUEID-
KA 1 evOOVOOOKOUEIOKA andoupon twv GAapUdKkwy Kataxpnons, €ite andtoun €ite otadlakn, Ye xphon A oxi
oupnANPWEATIKAS papUAKoBEPANEIas yia Ta CUPNTWUATA OTEPNONS, YE NPOCBAKN NPOoPUAAKUKNAS aywyns
Kal €dv xpeldetal, pn Qappakonoyikés napepPdaocels. OAa autd ta Bépata culntolvial oV TPEXOUCa
avaokoénnon, cUu@wva e tus npdogates odnyies tns Eupwnaikhs Akadnpias Neuponoyias.

Né€eis kAadi1a: kepananyia, nuikpavia, avanynukd, katdxpnon Gapudkwy, andoupaon

.| EAAHNIKH
NEYPOAOTIKH Archives of Clinical Neurology 33:4-2024, 18 - 31
=) ETAIPEIA



MEDICATION OVERUSE HEADACHE

19

Introduction

Many drugs prescribed for various medical con-
ditions may cause headaches as an adverse drug
reaction. This can occur under the ordinary use of
the prescribed drugs, meaning within the range of
dosages and duration of treatment as instructed by
the patients’ doctors. For several drugs, this adverse
reaction is frequent, and the same is true for other
non-medicinal substances like alcohol, carbon mon-
oxide, or nitric oxide.

Under the current diagnostic criteria of the Inter-
national Classification of Headache Disorders, 3rd
edition (ICHD-3),"! all these headache-provoking
drugs and substances are grouped under the heading
"headache attributed to a substance or its withdraw-
al” (coded as 8). People susceptible to this headache
type may or may not have a pre-existing headache
disorder. In the latter group, the phenomenology of
their headache may resemble the pre-existing one.

Given that headache is a common symptom, how
can we diagnose whether a headache is caused by
the drug or substance used rather than merely oc-
curring by chance? According to the current criteria
of the International Headache Society (IHS),[" the
following rules should be fulfilled:

e The usage or withdrawal of a substance known
to cause the observed type of headache.

e The causation between headache and substance
use is decided by at least two of the following:

e Close temporal relation between the exposure
to or withdrawal from the substance and the
subsequent headache.

e (Cessation of the usage or exposure to the
substance results in a close temporal sequence
of either pain freedom or pain relief, or the
same occurs within a defined period in the
case of headache after substance withdrawal.

¢ The characteristics of the headache are typical for
withdrawal from or exposure to the substance.

e There is evidence of some other type of causation.

e There is no better explanation from any other
ICHD-3 diagnosis.

A subcategory of this general category, “head-
ache attributed to a substance or its withdrawal,”
is medication overuse headache (MOH), coded 8.2.
The distinguishing characteristic of MOH from the
rest of this category (code 8) is that the substances
causing the headache are medications used by pa-
tients for the acute treatment of their headaches.
MOH occurs only if these medications are overused,
which is defined as usage above a cutoff of days per
month (d/m), determined separately for each class
of medications. It is surprising that MOH has been
described almost exclusively in headache patients and
not in other medical disorders, despite the overuse of
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analgesic medications for these disorders. A question
raised about the concept of MOH is how a clinician
can determine the causation between medication
overuse (MO) and MOH. Are the current diagnostic
criteria sufficient to guarantee MO as the causative
factor for the resulting headache, namely MOH?

The concept of MOH through the history of
ICHD revisions

The first clinical observation of a new headache
type provoked by the excessive use of ergotamine
preparations was published in 1951 by Peters and
Horton.? In the following years, these initial clinical
observations were verified and expanded. Eventu-
ally, this headache type was included as a distinct
category of secondary headache disorder in ICHD-1,
under the heading “Headache induced by chronic
substance use or exposure” %!

In each subsequent revision of ICHD-1, several
amendments have been made concerning the di-
agnostic criteria of MOH (see Table 1). The result of
these successive modifications are the current criteria,
summarized as follows!":

e The patient has a pre-existing headache disorder
(not only a primary headache disorder) occurring
on=15d/m.

e Usage of common analgesics and NSAIDson = 15
d/m, and the rest (triptans, opioids, combina-
tions of substances in one preparation, and
combined overuse of different drug classes
and preparations, but not each individual
drug class) on = 10 d/m. The duration of
overuse should be more than 3 months, in
a roughly regular manner, e.g. 3 or 4 times
per week.

e No other ICHD-3 diagnosis may better explain
the headache.
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Table 1. Diagnostic criteria of MOH through ICHD revisions

ICHD-1

19885

ICHD-2
2004%

ICHD-2R
200551

ICHD-3b
2013081

ICHD-3
2018M

Occurs in patients
with a pre-existing
headache disorder

Included in all ICHD versions, either in the main body of the diagnostic criteria or in
the following notes or comments

Frequency = 15 d/m for =15d/mfor |=15d/m for = 15 d/m for = 15 d/m for
of headache >3m >3m >3m >3m >3m
Headache devel: Included as Included as Included as
oped or markedly o o o Removed Removed
criterion criterion criterion
worsened
Pain freedom or _ _
notable relief after | Within 1 month Within 2 Within 2 Removed Removed
) . X months months
discontinuation
Described for Described as
.Cll‘nlcal character- ergotamlng varlable W|fch Removed Removed Removed
istics overuse (dif- peculiar shift-
fuse, pulsating) | ing pattern
>15 d/m for >15 d/m for ;;Zlg/sma;%r
NSAIDs and NSAIDs and
common anal-
common anal- | common anal- :
) : gesics
215 d/m for gesics gesics
NSAIDs and 10 days 10 days >10 (jays
common anal- . ! for triptans,
Dosages per . for triptans, for triptans, -
gesics - - opioids, and
month opioids, and opioids, and S
_ . e . e .| combinations
Definition of medi- | (e.g. >50 gr combinations in | combinations in | .
. - >10 days . . In one prepara-
cation overuse aspirin or >100 ‘ . one preparation | one preparation | ..
. or triptans, tion
combined anal- opioids. and
gesics tablets) pioids, a >10 d/m for >10 d/m for
combinations o L >10 d/m for
in one prepa- combinations combinations combinations
one prep of different of different .
ration of different
drug classes drug classes
drug classes
and each one and each one
and each one
of them used of them used
of them used
for <10 d/m for <10 d/m
for <10 d/m
Probable/Deﬂm’_te_ Not included Introduced Remained Removed Removed
headache definition
Not explained by . Not men- .
another ICHD diag- Not _mentloned tioned explic- Not .ment|oned Stated explicitly | Stated explicitly
nosiS explicitly itly explicitly

Obviously, the two major factors establishing causation between MO and MOH, are absent from the
current criteria. These factors, written in italicized in Table 1, are:
The development of a new type of headache or the marked worsening of a pre-existing one.

The resolution of MOH after medication withdrawal.

7] EAAHNIKH
NEYPOAOTIKH
ETAIPEIA

Archives of Clinical Neurology 33:4-2024, 18 - 31



MEDICATION OVERUSE HEADACHE

21

Both factors were included in the diagnostic cri-
teria of ICHD-1 and ICHD-2 but were removed in
ICHD-3 (both beta and final versions). Neverthe-
less, these causation factors remain in the general
diagnostic criteria for the category coded 8 (“Head-
ache attributed to a substance or its withdrawal”)
, indicating that while they do not apply to each
headache disorder in this category, they serve as a
guideline for most.

Thus, with the removal of the previously recog-
nized causation factors, we might envision the fol-
lowing scenario:

a migraineur fulfilling the diagnostic criteria for
chronic migraine, without MO, begins overusing
triptans (> 10 days/month) for the last 6 months.
There is no change in the frequency or the intensity of
her headaches-only the overuse of triptans. Does such
a patient fulfill the current MOH criteria?

The answer is clearly yes, based purely on the crite-
ria. Thus, a new headache type, MOH, is diagnosed
without any change from the pre-existing one. In
this and many similar cases diagnosed as MOH, the
headache may develop in the future, making it a
probable headache (pMOH).®! However, a diagnosis
of probable MOH is not defined in the ICHD-3 di-
agnostic criteria. The comments section of ICHD-3
acknowledges that the term pMOH is reasonable,
especially in epidemiological research.!"

These conceptual modifications of the MOH defi-
nition make its nosological entity highly controver-
sial.l' Additionally, a review of six observational
clinical trials published between 2006-2016, which
examined the proportion of MOH patients whose
headaches improved solely after the withdrawal of
overused medications, found that only about 30%
showed improvement on average.''! Such findings
cast further doubt on the existence of MOH, even
when applying the causation criterion of headache
resolution after medication withdrawal.

An argument presented by Jes Olesen, ! support-
ing his proposed modifications of MOH in ICHD-2,
was that a notable group of chronic migraineurs
with MO, despite being unresponsive to prophylactic
treatment, became responsive just after withdrawing
the overused medications. This clinical observation
was based on his personal unpublished data. How-
ever, this observation suggests the broad spectrum
of harmful effects of MO but does not support the
addition of a new headache type to a pre-existing
one, namely MOH.

Epidemiology, Risk Factors, Comorbidities

The worldwide median prevalence of MOH is esti-
mated at 1-2%, with studies from different countries
ranging between 0.5% and 7.2%, and a female-to-
male ratio of 4:1.1'%13 Peak prevalence occurs in the
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sixth decade of life and is more frequent in lower
socioeconomic statuses.['?!

In Greece, the prevalence is estimated at 0.7%
(95% Cl: 0.5-0.9), with a female-to-male ratio of
4:1, peak prevalence in the 35-54 age group, and
higher prevalence in the C2 socioeconomic class,
corresponding to skilled manual labor.'* The preva-
lence of MO alone without MOH is 2.0% (95% Cl:
1.75-2.30).

The incidence of MOH was estimated in a longitu-
dinal population-based cohort study in Norway with
26,197 participants.l' The incidence was 0.72 per
1000 person-years (95% Cl: 0.62-0.81). Risk factors
identified by multivariate analysis in this study are
illustrated in Table 2. A separate clinic-based study
with 142 female migraineurs found the odds ratio
of metabolic syndrome as a risk factor for MOH to
be 5.3 (Table 2).

Most of these risk factors are psychiatric disor-
ders, which are common comorbidities of MOH.
The Eurolight project, a cross-sectional survey of 10
European Union countries, reported that depression
was five times more prevalent in patients with prob-
able MOH than in healthy subjects (OR: 5.5 for both
males and females), and anxiety was ten times more
prevalent in males (OR: 10.4) and seven times in fe-
males (OR: 7.1).71 Similarly, 57.7% of MOH patients
were reported to suffer from anxiety and 40% from
depression in the COMOESTAS cohort, a multicenter
study with six months follow-up.l'® A more detailed
investigation of psychiatric comorbidities has been
reported by Radat et al.l'! (Table 3).

Substance abuse involving substances other than
those defined in MO, such as nicotine or caffeine, has
been reported repeatedly.l'>'?! Could the overused
medications for headaches not only be overused but
also abused? If they are abused, might a diagnosis of
dependence disorder also apply to the patient? This
line of thinking is reinforced by the ICHD-3 recom-
mendation to use the Severity of Dependence Scale

Table 2. Risk factors for MOH!"!

Risk factors Odds
Ratio
Headache 7-14 d/m 19.4
Migrainous headache 8.1
Any headache 59
Metabolic syndrome 5.3[16]
Use of tranquilizers 52
Non-migrainous headache 49
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Combination of chronic musculoskeletal
complaints, gastrointestinal complaints,

and Hospital Anxiety and Depression 47
Scale score = 11

Use of analgesics (for any condition) 3.0
Physical inactivity 2.7
Use of sleep-inducing medication 2.5
Hospital Anxiety and Depression Scale/ 26

Depression (=11)

Sick leave (>2 weeks previous year vs no) | 2.5

Self-reported whiplash 2.2

the drug action (MO).'2 This susceptibility occurs
only in the brains of headache patients, which is why
MOH does not present in other medical disorders.
However, the duration of MO leading to the pres-
entation of MOH varies depending on the specific
overused drug (Table 4).7 Despite the shorter dura-
tion for MOH presentation after triptan overuse, the
percentage of MO patients developing MOH may
be smaller compared to those overusing analgesics
and opioids.?8

Table 3. Psychiatric comorbidities with MOH, com-
pared to migraine (according to ICHD-2, 2004)

Psychiatric disorder Odds Ratio

Il:c;)s(z‘ijl(iﬁ(;ety and Depression Scale/ 2.0 isier dloression 218
Insomnia 1.9

Chronic musculoskeletal complaints 1.9 Panic disorder 12.1
Female gender 1.9

Low education 1.9 Substance abuse 7.6

Age >50 y.0. 1.8 Generalized anxiety disorder 6.0

Smoking 1.8 All mood disorders 45

Gastrointestinal complaints 1.6 Social phobia 4.3

Daily caffeine (=540mg) 1.4 All anxiety disorders 3.5

(SDS) in MOH patients 1. Is MOH ultimately an ad-
diction disorder? Applying the DSM-IV diagnostic
criteria 22", a cluster randomized pragmatic, dou-
ble-blind trial 2 classified 50% of MOH patients as
substance dependent. Another multicenter, cross-
sectional study found that 66.8% of MOH patients
met the same DSM-IV criteria for substance depend-
ence 2324, However, the DSM-V diagnostic criteria,
published in 2013, introduced the term “substance
use disorder” (SUD), combining the previously sepa-
rate diagnoses of substance abuse and dependence
. A conceptual analysis of the symptoms and be-
havioral changes of patients with SUD, according
to DSM-V, concluded that they do not apply to the
diagnosis of MOH . Thus, the issue of addiction
in MOH patients remains controversial.

Other medical conditions reported to be comorbid
with MOH include musculoskeletal and gastrointes-
tinal disorders,[> as well as metabolic syndrome.
('l However, there is no robust evidence for other
specific disorders that may be comorbid with MOH.

Pathophysiology

MOH results from the action of MO on a brain
susceptible to developing it, rather than solely from

Table 4. Mean duration (years) of MO for the develop-
ment of MO per used drug class and drug!?”!

Analgesics 4.8

Common analgesics 52
Analgesics + Caffeine 5.4
Analgesics + Codeine 5.5
Opioids 2.2
Triptans 1.7
Sumatriptan 2.4
Zolmitriptan 1.7
Naratriptan 0.7
Rizatriptan 0.3
Ergots 2.7

Genetic susceptibility

A large systematic review analyzed 17 gene
polymorphism association studies in MOH, encom-
passing an overall analysis of 50 polymorphisms in
33 genes.?! The genes identified with a potential
relation to MOH included polymorphic variants of
dopaminergic genes (SLC6A3, DRD2, DRD4), which
affect susceptibility to MOH, and genes associated
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with drug dependence (ACE, BDNF, HDAC3, WSF1),
which affect the frequency (in days/month) of drug
use. Specifically, the ACE D/D polymorphism severely
decreased habituation after somatosensory stimula-
tion, while the ACE I/D genotype exhibited a milder
decrease.”! Similarly, the common single-nucleotide
polymorphism 196G>A of BDNF results in decreased
activity through Val66Met substitution, ultimately
reinforcing substance abuse behavior.”! However, the
lack of replication studies and various methodological
issues in the published studies make these results
inconclusive.??!

Central sensitization

Common symptoms in migraineurs include in-
creased sensitivity to light (photophobia) and sound
(phonophobia), as well as the perception of innoc-
uous stimuli as painful (allodynia). The underlying
neurophysiological basis of these symptoms is the
well-known phenomenon of sensitization, which
involves neural mechanisms such as lowering the
depolarization threshold, increased temporal sum-
mation, and expansion of receptive fields.®'>'3 Due
to the sensitization process, repeatedly administered
sensory stimuli result in long-lasting, high-amplitude
evoked potentials, as recorded using neurophysi-
ological techniques, without the reduction observed
in normal controls. This phenomenon is known as
non-habituation. In MOH patients overusing anal-
gesics and triptans, the sensitization process and
the subsequent lack of habituation are further am-
plified, as shown by somatic and trigeminal pain-
related cortical potentials.?% Similar results have
been recorded using different sensory modalities,
such as somatosensory evoked potentials,2" CO2
laser-evoked potentials,?? and the cold pressor test.
1331 The amplification of the sensitization process in
MOH has also been confirmed in animal experiments.
13435 Additionally, animal studies have shown that
perturbations in serotoninergic and endocannabinoid
metabolism result in increased sensitization.!”!

All these human cortical alterations, observed
using clinical neurophysiological methods, were re-
versed after the complete withdrawal of the over-
used drugs.12°-3¢

Structural, functional and metabolic imaging
alterations

Since MOH is defined as a chronic (=15 days/
month) headache occurring on a pre-existing one,
any structural alteration compared to healthy con-
trols might be attributed to the pre-existing head-
ache type rather than MOH itself. Similarly, if the
control group comprises episodic rather than chronic
headache sufferers, any structural imaging differ-
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ences may result from the chronicity of the pre-
existing headache, which is part of the concept of
MOH, rather than medication overuse. Therefore,
methodologically, the most valid comparison should
be between the MOH group and the chronic type
of pre-existing headache. However, several studies
on MOH have been performed in comparison to
healthy controlst’-3 or episodic migraineurs.3-40 A
voxel-based morphometry study (VBM)“" compared
a group of 66 chronic migraineurs, 33 of whom
had MOH, with the rest being without MOH, and
another group of 33 healthy controls. The compari-
son between the two groups of chronic migraineurs
showed a decrease in gray matter volume (GMV) in
the rectal gyrus of the orbitofrontal cortex bilater-
ally, as well as a decrease in GMV in the left middle
occipital gyrus. Conversely, an increase in GMV was
observed in the left temporal pole/parahippocampus.
These GMV alterations accounted for 31.1% vari-
ance in the frequency of analgesic use. Additionally,
the VBM analysis of both MO and non-MO chronic
migraineurs compared to healthy controls revealed
decreased GMV in the precuneus, cerebellum, and
multiple areas of the frontal, temporal, and occipital
lobes.
Structural imaging alterations related to MOH
involve:
¢ The orbitofrontal cortex, a key node of the me-
socorticolimbic dopaminergic system (including
also nucleus accumbens, striatum and ventral
tegmental area)
¢ The left middle occipital gyrus and left temporal
pole/parahippocampus, both parts of the reward
system . [42-43l
In contrast to gray matter, white matter lesions
have been less studied in MOH. One study with 38
chronic migraineurs, 58 MOH and 45 healthy con-
trols, found significantly fewer periventricular white
matter lesions in MOH patients compared to chronic
migraineurs without MOH. The authors hypothesized
a possible anti-inflammatory role of NSAIDs, com-
monly used by MOH patients, in the pathogenesis
of these lesions. 4443
A functional MRI study tested decision-making un-
der risk in four groups: MOH patients, MOH patients
six months after detoxification, chronic migraineurs
without MOH, and healthy controls.*®! The compari-
son between MOH patients and chronic migraineurs
without MOH demonstrated reduced activity in the
substantia nigra/ventral tegmental area complex and
increased activity in the ventromedial prefrontal cor-
tex compared to MOH patients at six months after
detoxification. Another fMRI study examined brain
activity under noxious mechanical stimuli to fingers,
comparing MOH patients to healthy controls.l”
Resting-state fMRI studies have tested functional
connectivity (FC)B% or FC plus diffusion tensor im-
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aging.l8 Both compared MOH patients to healthy
controls, with one study differentiating the con-
trol group as episodic migraineurs and the other as
chronic myofascial pain patients.

An 18 FDG PET study*® compared 68 healthy con-
trols to 16 chronic migraineurs with MOH and found
marked hypometabolism in several brain regions:
orbitofrontal cortex, bilateral thalamus, anterior
cingulate gyrus, ventral striatum, insula and right
inferior parietal lobule. Notably, after detoxification,
hypometabolism reverted in all areas except the or-
bitofrontal cortex, suggesting a possible causative
relationship to MOH.[#550-51)

A single magnetic resonance spectroscopy study®?
did not demonstrate any significant biochemical (N-
acetylaspartate/creatine ratio) neuroimaging differ-
ence in chronic migraineurs between those with
MOH and those without.

Treatment

“Prevention is always better than cure.”

Many of the drugs defined by specific cut-off
points for MO are readily accessible due to their
availability over-the-counter (OTC). Consequently,
the likelihood of a primary care physician offering
advice on avoiding MO, and thereby preventing MOH
in the future, is minimal. A feasible preventive meas-
ure would be to include a warning on the packag-
ing of OTC analgesics, stating that overuse of the
drug may worsen headaches or increase resistance
to prophylactic treatment if used excessively. Such
warnings should be mandated by authorities such
as the EMA and FDA.

Similarly, nationwide campaigns could raise aware-
ness about MOH resulting from MO. A study con-
ducted in Denmark®? targeted the general popula-
tion and specific groups such as pharmacists and
general practitioners (GPs). The two main stakehold-
ers in this campaign were the National Headache
Center and the Association of Danish Pharmacists,
with the Migraine and Headache Patient Organiza-
tion joining in later stages. This campaign succeeded
in raising awareness from 31% to 38%, although
the implementation percentage remains unknown.

Nevertheless, prevention is the best way to ensure
the avoidance of future development of MOH.

Treatment strategies after the diagnosis of MOH
The main options of management of established
MOH arel:

e Educational counselling, meaning brief advice
alone.

e Withdrawal of overused medications, either
abrupt or gradual, with or without supportive
medications during the withdrawal phase.

* Preventive treatment initiation, either pharma-

cological or not.
e Combinations of two or all three of the above.

-Advice alone

The first treatment strategy was investigated by
an ltalian open-label trial > which studied 120 MOH
patients (according to ICHD-2 criteria) without psy-
chiatric comorbidities, previous detoxification fail-
ures, or overuse of barbiturates, benzodiazepines,
or opioids (non-complicated MOH). The patients
were randomized into three detoxification treat-
ment groups:

A) advice alone

B) advice + preventive treatment + steroids

C) advice + preventive treatment + steroids + fluid
replacement and antiemetics

After 2 months, 75.4% of patients succeeded
in detoxification, defined as a reversion to an epi-
sodic headache type from the chronic one (MOH
represents a chronic type of headache) or use of
symptomatic medications for fewer than 10 days/
month. There was no significant difference between
the three groups.

A few years later, the same researchers conducted
a similar study with 137 MOH patients who had
psychiatric comorbidities, previous detoxification
failures, various environmental and socioeconomic
problems, and nearly daily medication overuse, in-
cluding barbiturates, benzodiazepines, or opioids
(complicated MOH).8! In this study, group C (phar-
macological intervention) reverted chronic headaches
to episodic ones or reduced medication overuse to
simple use in 89% of patients, compared to 60% in
groups A and B.

A Norwegian cluster-randomized trial, the BIMOH
trial,b7-%% recruited GPs in primary care and rand-
omized them into two groups:

-The brief intervention group (BI), where GPs pro-
vided educated advice to MOH patients (according
to ICHD-2R criteria).

-The business-as-usual (BAU) group, where GPs
continued their usual practice

Subsets of the study were blinded (during the
first 6 months), open-label (after the first 6 months),
or used a cross-over design (for those initially ran-
domized to the BAU group). The open-label part
of the trial started after the first 6 months and
continued up to the end of the 16-month follow-
up period. Despite the large sample of the general
population screened, only 259 MOH patients were
diagnosed (1.02%),1° and 60 patients completed
the study. At the end of the 16-month follow-up,
both the Bl and BAU groups demonstrated sig-
nificant decreases in monthly headache days and
monthly medication days. The Bl group (both early
and late) experienced a decrease in headache days
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per month by 8.7 (6.4-10.9) and medication days
per month by 13.9 (11.2-16.7), representing nearly
a 70% improvement compared to 26% in the BAU
group. Additionally, 50% of the Bl group reverted
from chronic to episodic headaches, compared to
only 6% in the BAU group.

The Akershus study, another Norwegian study on
the effect of brief information in treating MOH, was
uncontrolled. The results showed a 76% decrease in
medication overuse, and the number of headache
days per month decreased from 22 to 6.7

The conclusion, supported by the EAN commit-
tee recommendation, is to first try advice for MO
avoidance in all MOH patients, except for those with
complicated MOH as defined above.l>¥

-Preventive treatment

All the approved drugs for migraine conducted
pivotal clinical trials for the episodic and chronic
types only. Clinical trial especially designed for MOH
are very rare. For the vast majority of the approved
drugs, the evidence supporting the efficacy of the
drug on MOH is based on the post hoc analyses of
their pivotal clinical trials for chronic migraine. Thus,
there is no robust evidence for any of the new or
old drugs regarding MOH.

Nevertheless, a recent randomized pragmatic trial,
the MOTS trial, warrants that the use of preventive
treatment in MOH is efficacious, using whatever
drug is approved and marketed in the USA at the
present time.%2 This trial enrolled 720 MOH partici-
pants randomized into 2 groups and every group
initiated the preventative treatment. The difference
between them was that the one group continued
the overused drug, while the other reverted the
overused drug into simple use, that is <2 days per
week. The baseline headache d/m were 22.5 and
21.4 d/m the medications overuse. The two groups
demonstrated very similar reduction of headache
d/m: 9.3+7.2 the group with reversal of medications
overuse and 9.1+6.8 the other group. The conclu-
sion from this study is that even the switching of the
overused drug to simple use is not necessary if the
preventive treatment is initiated. However, a third
arm with complete withdrawal might be necessary
for more definite conclusions. The publication of the
MOTS trial was not available at the time of prepara-
tion of the EAN guidelines and thus is not included
in the review.4

Sodium Valproate is one the preventive treatments
with a randomized trial designed especially for the
study of MOH, the SAMOHA trial %3 In this 3-month
study randomized 88 MOH patients to 800mg of
Sodium Valproate or placebo, along with outpatient
detoxification and 3 months follow-up. The 50%
responder rate for Sodium Valproate was 45.0%
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versus 23.8% for placebo.

Topiramate conducted 2 clinical trials for chron-
ic migraine, a European trial® and a second trial
conducted in the USA.I Both performed post hoc
analysis to extract the subset of MOH patients and
analyze their data. The European study was too
small (recruited only 59 chronic migraineurs and the
MOH subset included 46). The mean migraine d/m
reduced by 3.5 d/m in the topiramate group versus
0.8 d/m increase in placebo. The USA study, with
306 patients, did not find any significant difference
in comparison to placebo.

All four monoclonal antibodies (mAbs) published
post hoc analyses of their chronic migraine pivotal
clinical trials, and all of the comparisons favored the
mAb versus placebo, except from Eptinezumab. Also,
in all cases of mAbs the overused drugs did not
withdraw. More specifically, the post hoc analysis
of Fremanezumab decreased the migraine d/m in
the MOH patients by 4.7 with the monthly injection
and 5.2 with quarterly versus 2.5 d/m in the placebo
group.® The Erenumab trial for chronic migraine
demonstrated a decrease of 6.6 d/m for both 70mg
and 140mg dose in MOH patients versus 3.5 d/m
in placebo.®” The 50% responder rate was 36% for
70mg, 35% for 140mg and 18% for placebo. The
REGAIN trial for chronic migraine of Galcanezumab!©®!
showed a decrease of migraine d/m, in the MOH
subset of patients, by 4.8 d/m in 120mg dose, by
4.5 d/m in 240mg and by 2.3 d/m in the placebo
group. Finally, the SUNLIGHT trial of Eptinezumab
for chronic migraine was analyzed post hoc and ex-
tracted the patients fulfilling the diagnostic criteria of
MOH.®% The difference of MOH group from placebo
in mean migraine d/m was 1.2 d/m (p=0.1484) and
the mean difference of migraine d/m with acute
headache medication was 1.3 (p=0.1363).

OnabotulinumtoxinA also performed a post hoc
analysis of the two PREEMPT (1 & 2) phase 3 studies
for chronic migraine.”® The headache and migraine
days of MOH patients decreased by 8.2 days per
month and 8.1 days per month for Onabotulinum-
toxinA, and by 6.2 days per month and 6.0 days per
month for placebo. However, the acute headache
medication intake did not show any significant dif-
ference from placebo, except from triptans. Recently,
published a new randomized, double-blind, place-
bo-controlled clinical trial conducted in the Nether-
lands.’" This trial compared OnabotulinumtoxinA
to placebo after the abrupt withdrawal of overused
medications. The design of this trial differed from the
PREEMPT protocol in the placebo arm by injecting
normal saline in every extracranial site, as defined by
the protocol, except for the 7 frontal injection sites,
where they injected 2.5 units of OnabotulinumtoxinA
in each site, totaling 17.5 units. The authors justi-
fied this approach to maximize double-blinding. The
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PREEMPT trials had been criticized for not adequately
masking the disappearance of wrinkles, which oc-
curred only in the OnabotulinumtoxinA arm, making
both doctors and patients aware of the substance
injected in the forehead and thus unblinding the trial.
The surprising result of this meticulously designed
randomized controlled trial (RCT) was the absence
of any significant difference between Onabotuli-
numtoxinA and placebo in all outcome measures.
This trial challenges the findings from the PREEMPT
trials, where OnabotulinumtoxinA showed a signifi-
cant reduction in headache and migraine days. An
expert in OnabotulinumtoxinA criticized the study’s
methodology for injecting 17.5 units in the frontal
area of the patients in the placebo arm, which is 50%
of the officially recommended dose.’? The authors
replied that 17.5 units is the lowest ever dose given
in humans, not only for headaches but for other
diseases as well, citing multiple references.l’?! Despite
these contradictory results between this RCT and
the post hoc analyses of the PREEMPT trials, as well
as real-world evidence studies showing significant
decreases in headache days after Onabotulinum-
toxinA treatment,”4 the robustness of the quality
of evidence always favors RCTs. Nevertheless, the
EAN guidelines recommend the use of Onabotuli-
numtoxinA for MOH at present, though the debate
regarding the 17.5 units of placebo in the forehead
continues.

The EAN guidelines also caution against methods
like acupuncture, occipital nerve stimulation, or drugs
with small trial sizes, like sodium valproate,®! prega-
balin, beta-blockers, or amitriptyline, that lack well-
documented evidence for MOH. However, for some
drugs like amitriptyline, it is affordable due to the
high prevalence of depression in MOH patients.>
Additionally, the cost of new and well-documented
drugs is high, leading many social security organiza-
tions in developed countries to establish prescribing
rules that place new drugs as a last resort. Thus, older
drugs with poor or absent documentation become
an inevitable part of the therapeutic algorithm.

-Withdrawal of Overused Treatment and
Predicting Relapse

There is a longstanding belief among headache
experts that withdrawing the overused medication
can relieve headache pain and improve responsive-
ness to prophylactic treatment. However, this is not
well-documented with high-quality evidence in the
literature.l’”! For patients, the most affordable ap-
proach during the withdrawal stage is the limited use
of acute headache medications, with the addition of
treatments like antiemetics, antidepressants, or ste-
roids. This approach was applied in the COMOESTAS
protocol,”®! achieving a 46% cessation of overuse,

conversion to simple use, and reversal of chronic
headache to an episodic one. Contrastingly, some
researchers, particularly in Northern Europe, advocate
for abrupt and complete withdrawal, citing better
results.””!In a small RCT involving 72 MOH patients,
59 completed detoxification. One group was not
allowed any acute headache medications, while the
other could use them up to two days per week. After
detoxification, preventives were initiated if indicated.
At six months, the first group saw a 46% reduction
in mean migraine days per month, versus 22% in the
second group. Additionally, the chronic headache
reverted to an episodic one in 70% of the first group
versus 42% in the second. However, the number
of days of acute medication intake did not show a
significant difference between the groups. A slow
tapering procedure is recommended for MOH pa-
tients overusing drugs such as barbiturates, opioids,
or tranquilizers, and inpatient treatment is advised
in these cases.’™ Two RCTs investigating the role of
steroids as an adjunct treatment during withdrawal
found no difference from placebo.s7%!

Relapse rates vary significantly after detoxifica-
tion. At six months, relapse rates range from 0% to
41%,54%8 and at 12 months, they range from 13% to
41% .54 The longest observational study®” followed
56 patients for nine years, reporting that 32% met
the criteria for MOH at the ninth year. Most of these
relapses were in patients who responded poorly to
the initial detoxification and had persistent chronic
headaches after nine years. The majority of relapses
occur within the first year after detoxification.®!
Predictors of relapse include the type of headache
and the class of overused drug. The greatest risk of
relapse was for patients with a combination of mi-
graine and tension-type headache (TTH), followed by
TTH alone, with migraine presenting the lowest risk.
Common analgesics posed the greatest relapse risk,
while triptans posed the lowest.®"! Other predictors
include an increased number of previous preventative
treatments, a higher number of headache days per
month either before or after withdrawal,®? a higher
score on depression inventories like Beck's, a previous
withdrawal attempt within the last three years, and
a referral to an emergency department.®3 Combining
pharmacotherapy with a short-term psychodynamic
psychotherapy program can decrease the relapse rate
at six and twelve months,®¥ although mindfulness
training does not have the same effect.
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