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Abstract

Obijective: Along with the development of novel migraine therapies as the monoclonal
antibodies against calcitonin gene-related peptide (CGRP) and its receptor, the question
arises if the treatment of chronic migraine (CM) and medication overuse headache (MOH)
must be reconsidered. Have previous therapeutic approaches, including glucocorticoids,
lost their role in the management of this debilitating disorder? In this narrative review, we
present an overview of the available treatment options in CM and MOH in light of CGRP
antibodies as well as an evaluation of the role of glucocorticoids in withdrawal therapy.
Background: Chronic migraine and medication overuse continues to be a difficult
to treat condition. To date, potent treatment options are scarce and algorithms for
advising patients with MOH are often still based on expert consensus rather than
evidence-based medicine. For years and probably due to lack of effective alternatives,
glucocorticoids have been used in MOH, especially to alleviate withdrawal symptoms
caused by detoxification. Small case series report positive effects of steroids in this
respective patient group; however, randomized controlled trials did not show a con-
sistent benefit, although this may be due to methodological limitations. Because of
these discrepancies, their role in MOH has been under debate ever since.

Methods: We searched the electronic database PubMed for articles up to June 1,
2022 on the use of glucocorticoids in CM and MOH.

Conclusion: Despite popular use in clinical practice, there is currently still no scientific
evidence for the efficacy of glucocorticoids in patients with CM and MOH. Treatment
with monoclonal antibodies achieved high transition rates from medication overuse to
non-overuse. However, further research is needed to evaluate the additional benefit

of these new agents.
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INTRODUCTION

Medication overuse headache (MOH) is the fourth most common
headache disorder.! Its prevalence in the general population is esti-
mated about 1%-2%.% According to the International Classification
for Headache Disorders, 3rd edition (ICHD-3) MOH is defined as a
headache that is present on at least 15 days/month and evolves from
aregular overuse of acute headache medication (on 210days/month
for opioids, triptans, ergotamines, or combination analgesics and on
>15days/month for non-opioid analgesics) for more than 3 months.>
Usually, patients with a pre-existing primary headache develop
MOH—therefore, the ICHD-3 recommends coding for both the di-
agnosis of the pre-existing headache plus the diagnosis of MOH.2

Despite the high incidence and the imminent health risks that are
entailed with an excessive use of analgesics and non-steroidal anti-
inflammatory drugs, current treatment guidelines vary considerably
among tertiary headache centers. National and international head-
ache societies like the International Headache Society, the European
Headache Federation, the German Migraine and Headache Society,
the European Academy of Neurology, as well as the American
Headache Society promote a multidisciplinary approach and rec-
ommend withdrawing the overused remedies plus potentially ini-
tiating a preventive medication.>® Various prophylactic treatment
options such as onabotulinumtoxinA” and topiramate® have been
investigated in randomized controlled trials (RCTs) in MOH. The lat-
est and most comprehensive review of the treatment of MOH by
Diener et al. suggests a three-step treatment plan: (1) education,
(2) withdrawal, and (3) start of a preventive drug and non-medical
therapy.” Another systematic review and meta-analysis on the ef-
fectiveness of different treatment approaches in patients with MOH
was published in 2017 by de Goffau et al.'° and included RCTs until
the November 1, 2015. In short, the final assessment comprised 16
trials, but no benefit of prophylactic treatment versus placebo could
be found. However, clinical trials of the monoclonal antibodies were
not available or rather completed before the data were reviewed.
Therefore, no data on the use of calcitonin gene-related peptide
(CGRP) antibodies in patients with MOH could be included in this
review. But, recently published studies demonstrated the efficacy of
CGRP antibodies in this subpopulation, which will be discussed later
in this review.1*14

Patients who undergo a “cold detoxification,” thus abruptly
stopping their overused medication, frequently experience with-
drawal symptoms like autonomic dysfunction and nausea. The
discontinuation can temporarily even worsen the preexisting head-
ache. Recommendations for the treatment of withdrawal symptoms
vary considerably between studies and headache centers; how-
ever, in this context, corticosteroids (i.e., prednisone, prednisolone,
and methylprednisolone) are used, although scientific evidence is
scarce. Possible modes of actions of corticosteroids include anti-
inflammatory effects and the inhibition of cyclo-oxygenase-Il, but
remain elusive.'® Although small case series report positive effects,
RCTs did not show a benefit regarding the reduction of headache
days or days with acute medication use between cortisone and

placebo.’® Due to these discrepancies, the role of steroids in MOH
has been under debate ever since.!

Herein we present an up-to-date review of the available treat-
ment options in MOH in the light of CGRP antibodies as well as the
role of glucocorticoids in withdrawal therapy. Can we finally offer
adequate treatment for this difficult-to-treat patient group and

establish guidelines?

SEARCH STRATEGY AND SELECTION
CRITERIA

The aim of this narrative review was to provide an up-to-date over-
view of the current treatment options, the role of glucocorticoids,
guidelines as well as expert opinions in chronic migraine (CM), and
medication overuse. We performed a systematic search of the elec-
tronic database PubMed up to June 1, 2022 using following medical
subject headings (MeSH): (glucocorticoids [MeSH] OR methylpred-
nisolone [tiab] OR prednisolone [tiab] OR prednisone [tiab]) AND
(chronic migraine) AND (medication-overuse [MeSH] or medication-
overuse-headache [tiab] or MOH [tiab] or medication-overuse head-
ache [tiab] or medication overuse headache [tiab]). Language was
restricted to English. Studies on non-human species were excluded.
RCTs as well as observational studies were included in this review.

Publications were largely selected from the last 20years.

THE ROLE OF GLUCOCORTICOIDS IN
WITHDRAWAL HEADACHE IN CM AND
MOH

In 2017, de Goffau et al. published a systematic review and meta-
analysis on the effectiveness of different treatment options for
patients with medication overuse.® Altogether, 16 trials (RCTs,
crossover studies, and cluster randomized trials) until November 1,
2015 comprising a total of 1105 patients were included. Three tri-
als evaluated the effectiveness of prednisone (60-100mg/day po

[per os, by mouth]) compared to placebo®>”

and one trial compared
celecoxib to prednisone18 during medication withdrawal. All trials
gradually tapered prednisone every 5-6days. There was no differ-
ence in the prednisone versus placebo group and no difference in
prednisone versus celecoxib group with respect to acute medica-
tion, headache days, or headache intensity. Statistically, most of
these studies were underpowered with low number of patients <50
per treatment group.

In a randomized, single-blinded, placebo-controlled study,

Cevoli et al.¥?

assessed the efficacy of methylprednisolone and
paracetamol in the treatment of MOH. Fifty-seven patients were
randomized into three groups with 19 participants in each cohort:
group A received 500mg methylprednisolone intravenously once
daily, group B a cumulative dose of 4 g paracetamol per day, and
group Cplacebo. These bridging therapies were carried on for 5days

during withdrawal. The outcome was evaluated at two follow-up
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visits 1- and 3-months post-detoxification. No significant difference
could be shown at any endpoint—headache intensity decreased sig-
nificantly after detoxification irrespective of the bridging strategy.

In a retrospective non-randomized study including 94 patients,
Paolucci et al.?° compared the headache frequency and drug con-
sumption after 3 months in patients who received a bridging therapy
with a daily intravenous administration of 125 mg methylprednisolone
and 10 mg diazepam for 5days during withdrawal with patients who
underwent detoxification without bridging. After 5days both groups
received a prophylactic treatment. Overall, patients obtaining a bridg-
ing therapy reported fewer headache days and significantly less acute
medication intake after 3 months. However, these findings are limited
by the retrospective design and small sample size.

Krymchantowski et al. conducted several studies investigating
prednisone as a treatment option in withdrawal headache in pa-
tients with CM and MOH. Two studies were non-randomized?*??
and one was a prospective randomized open-label trial.>® All pa-
tients had to withdraw overused acute medication abruptly. In the
first study, 400 patients were included and prescribed prednisone
60mg and ranitidine 300 mg per day for 6 days, reducing the steroid
dosage by half every second day. On day 7, prophylactic treatment
(atenolol, amitriptyline, flunarizine, propranolol) was started. During
the treatment with prednisone, 85% of the participants noted a de-
crease in headache frequency and only 12% reported withdrawal
symptoms, such as nausea or autonomic dysfunction, in the first
2weeks after discontinuing acute medication. In their other non-
randomized study, 149 patients were included. One hundred one
patients (67.8%) received a bridging therapy during detoxification,
which consisted of either 5days (60mg for 3days; 40 mg for 2days;
n = 57) or 7days (60mg for 3days; 40mg for 3days; 20 mg for 1 day;
n = 44) with prednisone. No outcome differences were observed at
any the follow-up visits at 2, 4, and 8 months.

The WASH-OUT program is a multicenter, randomized, single-
blind prospective study conducted in 10 Italian hospitals, which
started in 2020 and is ongoing.?* Patients with MOH were advised
to abruptly stop overused drugs and received a new preventive med-
ication. If patients were still overusing medication 12weeks after
initiation of the new preventive therapy, they were eligible to par-
ticipate in the WASH-OUT program and were allocated to a 5-day
bridging therapy with either 10 mg diazepam daily intravenously or
10 mg diazepam and 125 mg methylprednisolone daily intravenously
during withdrawal. In an interim analysis, almost half of the patients

met the inclusion criteria for bridging therapy. After 1 month, no

TABLE 1 Glucocorticoid regime in three tertiary headache centers.

Headache

center Glucocorticoid Dose (mg) Application
Innsbruck Methylprednisolone 80 po

Rostock Prednisolone 80 po
Frankfurt Prednisolone 100 po

Abbreviation: po, per os, by mouth.

significant difference between the diazepam and the methylprednis-
olone group in monthly migraine days or days with acute medication

intake could be detected.

DETAILED CORTISONE REGIMEN FOR MOH
IN THREE DIFFERENT TERTIARY HEADACHE
CENTERS

In the tertiary headache center, in Innsbruck, Austria, patients with
CM and MOH were advised to abruptly withdraw all overused acute
medication. In addition, oral therapy with methylprednisolone (start-
ing dose 80mg po daily; the dose is then halved and tapered down
every 5days) is initiated. If the patient has already failed several
withdrawal attempts or is overusing opioids, an inpatient withdrawal
using methylprednisolone (as described above) including intrave-
nous rescue medication plus sedatives (if necessary) is conducted.
A detailed regime for all three headache centers detailed in this sec-
tion is outlined in Table 1.

Since antibodies targeting CGRP or its receptor were approved,
the therapeutical approach toward MOH has, however, changed.
If a patient with CM and MOH is suitable for monoclonal antibody
(mAB) therapy, treatment with a CGRP antibody is initiated and
patients are advised to reduce acute medication but without strict
withdrawal. In Austria, patients are eligible for therapy with a CGRP
antibody if at least three previous attempts with standard of care
preventive medications (beta-blockers, antiseizure medication,
calcium channel blockers, onabotulinumtoxinA, or tricyclic antide-
pressants) of adequate duration showed either (1) no effect; (2) side
effects that led to treatment discontinuation, or (3) pre-existing con-
traindications to their use.

In an outpatient headache center (Kopfschmerzzentrum Nord-
Ost in Rostock, Germany) patients with MOH are advised to withdraw
the overused medication. Simultaneously, a treatment with a prophy-
lactic medication and prednisolone 80mg is initiated. After 7days,
prednisolone is tapered down by 20 mg every other day. Patients with
CM and MOH are treated with mABs. In Germany, however, patients
only qualify for the treatment with mAbs if all other standard of care
prophylactic medications prove to be ineffective.

In Frankfurt, Germany, patients overusing analgesics, triptans, or
both are advised to abruptly withdraw their overused medication.
In patients without co-existing psychiatric disorders, the preferred

setting is an outpatient withdrawal, with the opportunity of daily

Treatment
Tapering duration Setting
Halved every 5days 20days Outpatient
Tapered 20mg every other 13days Outpatient
day after 7 days
- 3-5days Outpatient
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appointments in the first week if needed. Only a short course of
oral prednisolone (100mg per day over 3days without tapering) is
used as a standard. In case of significant headaches on day three,
the cortisone therapy is extended up to 5days. All patients are
advised to take metoclopramide 10 mg (up to 3 times per day) in
case of nausea and amitriptyline 10-25mg for relief of headache,
withdrawal headache, vegetative symptoms, or sleep disturbances.
Patients withdrawing from combination analgesics or opioids are
more vulnerable to withdrawal complications and are therefore
preferentially treated as inpatients. This is in line with published
data comparing withdrawal of different substances.?’> Those pa-
tients frequently need intravenous therapy with antiemetics and
replacement of intravenous volume in case of frequent vomiting.
Therefore, prednisolone is usually administered intravenously for
5days. Based on our clinical experiences, there is no beneficial ef-
fect of steroids in patients overusing opioids, such as tramadol, tili-
dine/naloxone, or codeine. However, it is important to mention that
opioids and opioid-containing combinations are not recommended
for treatment of primary headaches in Germany.? In addition and
considering individual previous prophylactic treatment and somatic
or psychiatric comorbidities, preventive treatment with topiramate,
tricyclic antidepressants (e.g., amitriptyline), onabotulinumtoxinA, or
a mAb targeting CGRP or its receptor is started.

WITHDRAWAL STRATEGIES AND
PREVENTIVE MEDICATION IN CM AND MOH

Withdrawal

In general, there are two types of withdrawal settings, either inpa-
tient or outpatient. The former might be better suited for patients with
psychiatric comorbidities, previous unsuccessful withdrawal attempts,
history of substance abuse, or patients overusing opioids or a combi-
nation of substances.?” de Goffau et al. did not find a significant dif-
ference between inpatient and outpatient withdrawal regarding the
number of responders nor headache days. However, the reduction
of days with acute medication use was significantly higher in patients

undergoing inpatient withdrawal.*®

Availability of headache-specific
inpatient or day care clinics and reimbursement issues are important
limitations in the real-world scenario. Two of the studies included in
the meta-analysis by de Goffau et al. compared different therapeu-
tic approaches in patients with MOH: One group received only the
advice to withdraw the overused medication; one group received a
structured outpatient withdrawal program including oral prednisone
for the first 8days and the implementation of a preventive therapy on
day 1; and the third group received a similar procedure as group two,
only in an inpatient setting and with additional intravenous antiemetic
and fluid replacement therapy. Results showed no significant differ-
ences among the groups regarding reduction of headache days or days

with the intake of acute medication.?®%’

|3O

Carlsen et a investigated “cold detoxification” (i.e., abrupt

stop) versus restricting the overused medication to 2days/week

and observed considerable differences between those approaches
in an RCT. At the 6-month follow-up visit, patients who underwent
the cold detoxification program had significantly fewer headache
days/month compared to the patients who only reduced their an-
algesic intake (46% vs. 22%, p = 0.005). In addition, 70% of the
“detox” patients reverted to episodic migraine compared to 42% in
the other group. The COMOESTAS project, a multinational study
for the management of medication overuse headache, found sim-
ilar results: 6 months after abruptly discontinuing the overused
medication, 71% of the patients remained non-overusers and re-
ported <15 headache days/month.?! These results are in line with
the findings of Nielsen et al., who concluded that abrupt with-
drawal might be the most effective approach not only to reduce
migraine and/or headache days, but also to mitigate disability in
patients with MOH.3233

According to the COMOESTAS project, a longer history of CM
(7.7 £9.1 vs. 4.5+ 6.2 years; p = 0.032) poses a risk factor for relaps-
ing. This finding underlines the necessity of an early intervention
in patients with episodic migraine to avoid chronification. A study
currently conducted by Diener et al. specifically addresses this
topic—by implementing a feedback system via a mobile software
application, the development or relapse of MOH in patients with
episodic or CM could be prevented.”

Another study by Carlsen et al. enrolled 120 patients in a pro-
spective, longitudinal, open-label randomized trial to compare
three treatment approaches: withdrawal plus preventive treat-
ment, preventive treatment without withdrawal, and withdrawal
with optional preventive treatment. The combination of withdrawal
plus preventive medication might be 30% more effective in treat-
ing MOH than withdrawal or implementing preventive medication
alone.* However, recently published data of the Medication Overuse
Treatment Study, a prospective, longitudinal RCT enrolling 720 pa-
tients with CM and MOH arrived at different results. Participants
were randomly assigned to one of two treatment groups. In the first
group, patients were started on a preventive migraine medication
and had to switch their overused acute medication to an alternative
with a maximum use of 2 days/week. In the second group, the partic-
ipants received a preventive migraine medication as well; however,
they did not have to discontinue their overused acute medication
and did not have a limited intake frequency. The authors could not
detect a statistically significant difference regarding the reduction
of headache days in patients starting preventive migraine medica-
tion with or without switching the overused acute medication sug-
gesting that starting a preventive medication without withdrawing
the symptomatic medication is not inferior to starting a preventive
migraine medication and withdrawing.34 Nevertheless, patients with
a high baseline frequency of days using acute medication (>23 days
per 4weeks) achieved better outcomes in switching the overused
symptomatic medication.3*

These findings support the consensus of headache societies,
that withdrawing the overused medication is still an adequate treat-
ment approach for MOH and that adherence to abstinence should
be encouraged.
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Preventive medication

de Goffau et al.'? identified five trials that evaluated the effectiveness
of preventive medication (valproate, nabilone, onabotulinumtoxinA,
topiramate, and amitriptyline) compared to placebo or ibuprofen.®>%?
There was neither a significant difference in the reduction of head-
aches days or days with acute medication intake between topiramate
and valproate nor a significant difference in the outcome parameters
for onabotulinumtoxinA versus placebo. However, a statistically sig-

nificant difference between amitriptyline and placebo was detected.

OnabotulinumtoxinA

Onabotulinumtoxin injection according to the “PREEMPT” protocol
is an approved and well-established treatment for CM.7*0 Several
studies investigated the potency of onabotulinumtoxinA in CM and
MOH recently.**>! In their double-blind, RCT, Pijpers et al.>? in-
cluded 179 patients with CM and MOH. Patients with continuous
headaches without headache-free days as well as patients with mod-
erate and severe depression were enrolled and randomly assigned to
receive either onabotulinumtoxinA according to the PREEMPT pro-
tocol or placebo prior to acute medication withdrawal. To prevent
unblinding, the placebo group received low-dose onabotulinumtox-
inA instead of saline in the seven injection sites on the forehead. At
the 12-week follow-up assessment no additional benefit of onabotu-
linumtoxinA as add-on therapy before medication withdrawal could
be found. Accordingly, Schiano di Cola et al. indicated a lower re-
sponse rate to treatment with onabotulinumtoxinA in patients with
MOH and psychiatric comorbidities.*®

Topiramate and flunarizine

Two randomized, placebo-controlled, parallel-group, multicenter
studies tested topiramate in patients with CM. Diener et al. enrolled
46 patients with an additional diagnosis of MOH. Treatment with
topiramate significantly reduced the mean monthly migraine days
compared to placebo (p = 0.03), however it failed statistical signifi-
cance regarding the reduction of days with intake of acute medica-
tion (p = 0.07).8 In a post hoc analysis of the study by Silberstein
et al. enrolling 306 subjects, topiramate did not significantly reduce
the mean migraine days compared to placebo in a subset of patients
with CM and MOH (p = 0.059).5%54

Lai et al. compared the efficacy of flunarizine to topiramate in
patients with CM in a randomized, open-label, blinded-endpoint
trial, with a sample size of 62 participants (31 patients per treatment
group).”® The subgroup analysis for patients with CM and MOH
showed a significant reduction in days of acute medication intake and
a reduction in the number of tablets taken in the flunarizine group
(n = 15), but not in the topiramate group (n = 14). However, these re-
sults must be interpreted with great caution due to the small sample
size and the low target dose of topiramate with only 50 mg/day.

Propranolol

Silberstein et al.>® evaluated the add-on effect of propranolol to
topiramate in the treatment of patients with CM in a randomized,
placebo-controlled trial. Altogether 171 patients (with and without
medication overuse) were enrolled and received either topiramate
(up to 100 mg/day) and propranolol (up to 240 mg/day) or topiramate
(up to 100mg/day) and placebo. The trial was terminated early as
the primary endpoint (adding propranolol significantly reduces the

headache rate) was not achieved.

CGRP antibodies

Currently, there are four mABs against CGRP or the CGRP recep-
tor: erenumab being the only fully human anti-CGRP receptor
monoclonal antibody whereas fremanezumab, galcanezumab, and
eptinezumab are all humanized mAbs that selectively bind to the
CGRP ligand. The latter is administered quarterly intravenously
while all others are applied subcutaneously either monthly (freman-
ezumab, glacanezumab), every 4weeks (erenumab), or quarterly
(fremanezumab, triple dose). For all four mABs post hoc analysis of
phase 2 or phase 3 studies on the efficacy in a subset of patients with
CM and MOH have been published. The studies were conducted
under standardized, randomized, placebo-controlled conditions and
considered similar outcome parameters in an observational period of
12 weeks: reduction of mean migraine days (MMD), 250% responder
rates, reduction of acute migraine-specific medication use days, and
transition from medication overuse to non-overuse. The results are
illustrated in Table 1. In addition, the patient population across all
studies is comparable due to the homogeneous age and gender dis-
tribution (mean age 43.2years and 85.3% women). For the evalua-
tion of erenumab, we used the subgroup analysis of a randomized,
phase 2 trial in CM patients,* for fremanezumab the subgroup analy-
sis of the phase 3 HALO CM study,® for galcanezumab the subgroup
analysis of the phase 3 REGAIN study,'? and for eptinezumab the
subgroup analysis of the phase 3 PROMISE-2 study.** An overview of
the study endpoints and results is depicted in Table 2.

Taken together, these studies provide solid evidence that these
new preventive treatments not only reduce the MMD per month
but also seem to be effective in reducing days with acute migraine
medication use even without additional or prior withdrawal of acute
medication. Recently published real-life data corroborate the effi-

cacy of mABs in this context.’”>®

CONCLUSION

Currently, there is still no solid scientific proof for the efficacy of
glucocorticoids in MOH. However, clinical experience indicates that
glucocorticoids can contribute to alleviating headache intensity and
withdrawal symptoms and thus may help patients to convert to non-
overusers. The reason these positive results are not reflected in
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TABLE 2 Key aspects of the four mAb studies on chronic migraine with medication overuse headache.
Erenumab Galcanezumab Fremanezumab Eptinezumab

Target CGRP receptor CGRP CGRP CGRP
Route of administration sc sc sc iv
Dosage 70mg/140mg 120mg 225mg/675mg 100mg/300mg
Administration period 4weeks Monthly Monthly/quarterly Quarterly
Observational period 12 weeks 12 weeks 12 weeks 12 weeks
Randomization 3:2:2 (placebo/ 2:1:1 (placebo/ 1:1:1 (placebo/ 1:1:1 (placebo/

70mg/140 mg) 120mg/240mg") 225mg/675mg) 100mg/300mg)
Female, n (%) 233 (85%) 591 (83%) 524 (89%) 376 (87.2%)
Sample size? 274 708 587 431
Age, mean, y 43.4 43.3 44.8 41.4
MMD (BL) 19.0 20.0 17.3 16.7
Days with acute medication (BL) 13.1 18.3 18.2 na
Reduction of MMD from BL (days)® 70mg 140mg 120mg 225mg 675mg 100 mg 300mg

=& =& -2.5 -2.4 -2.0 -3.0 =82
Reduction of days with acute -3.3 -2.8 -2.8 -2.4 -1.8 na na
medication from BL"

50% RR® 18.7% 16.9% 13.3% 25.6% 21.0% 25.9% 27.4%
Transition from MO to non-MQ® na na 18.3% 14.3% 8.9% -1.7% -10.7%
AEP -12.3% -14.2%  -7.7% na na -10.0%  4.8%

Abbreviations: 50% RR, response rate—proportion of patients with a 250% reduction on the monthly average number of mean migraine days; AE,
adverse event; BL, baseline; CGRP, calcitonin gene-related peptide; CM, chronic migraine; iv, intravenous; mAb, monoclonal antibody; MMD, mean
migraine days; MO, medication overuse; MOH, medication overuse headache; na, not applicable; P, placebo; sc, subcutaneous.

?Only patients with the diagnosis of CM +MOH were considered.
PPlacebo-adjusted values.

“Galcanezumab 240 mg was not included because it has not been approved for the treatment of migraine.

clinical trials may be due to methodological limitations: small sample
size, inhomogeneous study design and patient population, short ob-
servational period, and missing control group.

In our three tertiary headache centers, glucocorticoids play an
important role in the treatment of patients with MOH. Although
different agents, dosing regimens, and tapering schemes are used,
the therapeutic success justifies its use and can therefore be recom-
mended by experts.

Apart from the controversy surrounding glucocorticoids, acute
medication withdrawal might be the most important and effective
tool in patients with CM and MOH. It is of utmost importance to pro-
mote patient education—people with migraine need to be advised
in detail about the risks accompanying the frequent use of acute
medication.

Neither treatment with onabotulinumtoxinA as add-on therapy
to acute drug withdrawal nor propranolol as add-on therapy to treat-
ment with topiramate showed a benefit in reducing migraine and/
or headache days compared to placebo. Topiramate showed advan-
tages in reducing migraine days; however, in this study flunarizine
seemed to be more effective than topiramate in patients with CM
and MOH. Further, the results must be interpreted with caution due
to the small sample size and the low dose of topiramate.59

The CGRP receptor and CGRP ligand antibodies showed signif-
icant superiority over placebo in reducing headache days, migraine

days, and days with acute medication in well designed and highly
powered RCTs even without stratified detoxification. Thus, further
studies will be needed to evaluate the additional benefit of antibod-
ies in combination with acute withdrawal compared to a placebo

group.
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